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Preface to ”Embedded Pharmacists in Primary Care”

The work environments and expectations for primary care physicians’ daily activities include

spending a significant amount on chronic care management, including managing complex

medication regimens. Multiple resources have projected shortfalls in primary care providers in the

United States. Ergo, a future should be envisioned where pharmacists are embedded in primary

care settings, as primary care pharmacist practitioners (e.g., PCPPs). The benefits of such providers

include enhanced medication adherence, fewer adverse drug-related events, reduced inappropriate

healthcare utilization (e.g., emergency room visits, hospitalizations, office visits), improved clinical

outcomes, total reduced cost of care (assessing pharmaceuticals as part of this), greater patient

satisfaction, and higher CMS star ratings (thus impacting reimbursements).

Given the projected shortage of primary care providers (PCPs), the explosion of high-cost

specialty pharmaceuticals, future use of pharmacogenomics in precision medicine, and value-based

reimbursements, the addition of a pharmacist to most physician practices will be financially prudent,

if not essential. Appropriately leveraging the role of the pharmacist in primary care settings to achieve

better health outcomes in all patients and achieve not only the triple but quadruple aim is a value

proposition worthy of exploration by all members of the healthcare team. This collection of works

embody this spirit and desire to articulate and demonstrate the value of embedding pharmacists in

primary care practice settings.

George E. MacKinnon III, Nathan Lamberton

Editors
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The work environments and expectations for the daily activities of primary care physicians are
daunting and often include spending a significant amount of time related to chronic care management
with complex medication regimens, medication reconciliation, and the documentation within the
electronic medical record (EMR) of these medication related issues. For a variety of reasons, there has
been a reduction in physicians that are pursuing primary care roles in the United States. The Association
of American Medical Colleges (AAMC) 2020 Report projected shortfalls in primary care ranging
between 21,400 and 55,200 physicians by 2033 [1]. Supplanting of physicians by advance practice
providers (i.e., nurse practitioners and physician assistants) will not meet the growing healthcare needs
and required expertise to best serve the growing United States population. The time for the addition of
an experienced healthcare provider to the primary healthcare team has come, and that provider is
the pharmacist.

Given this projected shortage of physicians and the explosion of high cost specialty pharmaceuticals
and growing use of biomarkers and the future of pharmacogenomics in precision medicine, the addition
of a pharmacist to most physician practices will be clinically and financially prudent, if not essential in
time. A future should be envisioned where pharmacists are embedded in primary care settings as
primary care pharmacist practitioners (PCPPs).

As pointed out in the 2014 publication [2], physician burnout is associated with lower patient
satisfaction, reduced health outcomes, and it may increase total healthcare costs. As such, dissatisfied
physicians are more likely to prescribe inappropriate medications that can result in inexpensive
complications [2], thus an opportunity for pharmacists to engage at the point of prescribing (e.g., in the
primary care clinic setting) could provide a welcomed new member to the primary healthcare team.

Clearly, embedded pharmacists in primary and specialty care could assume other roles as called
for in the 2011 U.S. Surgeon Report [3]. This call, which is now almost ten years since, has also been in
part supported by the American Medical Association (AMA) as exemplified in that it has produced
a tool to help physicians improve patient care called “STEPS”, which includes a relevant module
(Embedding Pharmacists Into the Practice: Collaborate with Pharmacists to Improve Patient Outcomes) [4].

Having pharmacists embedded in primary care is not revolutionary, rather, it is evolutionary.
In the United States, there are multiple models of where pharmacists are practicing within the full
scope of their licensure and are included as credentialed members of the primary healthcare team.
The Veterans Administration (VA), Indian Health Service (IHS), and Department of Defense (DoD) have
recognized the unique and valuable contributions that pharmacists can provide to beneficiaries for the
past 40 years. The Middleton VA in Madison, Wisconsin was highlighted in USA Today where there is
one clinical pharmacist per six physicians, accounting for over 25% of patient encounters with chronic
medical conditions seen by an embedded pharmacist in primary care clinics [5]. As reported, there is a
desire to increase the ratio to one pharmacist to three physicians in primary care at the Middleton VA.

Pharmacy 2020, 8, 195; doi:10.3390/pharmacy8040195 www.mdpi.com/journal/pharmacy1
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On a commercial level, Kaiser Permanente has led this effort in the Western states for the past twenty
years, and this has been occurring in other states within larger academic medical centers. Why this
trend? Simply stated, chronic care management utilizes medications to treat patients, and who better
to add to this team than the healthcare provider who has more education and knowledge about
medications, the pharmacist?

To address these forthcoming challenges, our health profession academies, in particular medicine
and pharmacy, must collectively think differently (or disruptively), but collaboratively. The described
intentions are to create, in conjunction with our medical colleagues and other healthcare providers,
disruptive practice models and teams of the future that leverage appropriately, so the role of the
pharmacist is to achieve better health outcomes in all patients. The pharmacy profession in conjunction
with medicine, needs to step forward to accept this challenge and make changes for the benefit of
patients, society, and providers.

While the pharmacist workforce is well educated (at the doctoral level for the past 40 years) and
highly accessible, this widely distributed group of healthcare professionals is vastly underutilized.
Recent uptake and desire by patients to have immunizations provided at pharmacies by pharmacists,
is a prime example of care that is convenient and cost-effective, yet delivered by another healthcare
provider. As pointed out in a 2012 New York Times article [6], pharmacists are capable of adjusting
medications, ordering and interpreting laboratory tests, and coordinating follow-up care, but state and
federal laws complicate this, even though patients prefer the convenience of dealing with pharmacists.

Physicians are also recognizing the underutilized role of the pharmacist. As authored by a physician
in the January 28, 2019 New York Times article, The Unsung Role of the Pharmacist in Patient Health [7]
the author contends that in medicine, the focus is far too often solely on the traditional doctor/patient
interaction, ignoring other practitioners (such as pharmacists) who come into contact with patients
more than physicians, who can help make health care better for all.

Likewise, another physician opined in the 10 October 2018 Forbes article, Can Pharmacists Help
Reinvent Primary Care in the United States? [8] that we need to bring more bright minds into medicine,
but we should “not ignore the secret weapon that we already have: pharmacists.” He further asserts
that in many cases, time-intensive chronic disease management, which currently lies in the hands of
doctors and nurse practitioners, can be handed off “to the capable hands of pharmacists-who have
a mastery of medication management, as well, as behavior change.” In summary, he postulates that
by relying on pharmacists and “integrating them in our healthcare delivery models, we can provide
better, more affordable, and more effective care to everyone-and potentially alleviate the looming crisis
in access to primary care.”

A soon to be realized future should be envisioned where pharmacists are embedded in primary
care settings as PCPPs. Having a pharmacist involved at the point-of-prescribing (i.e., in clinics)
provides tremendous benefits to providers and patients alike including appropriate medication
selection, adherence to therapeutic guidelines, conformance with prescription formularies, and soon,
precision medicine realized through pharmacogenomics. Benefits include enhanced medication
adherence, fewer adverse drug-related events, reduced inappropriate healthcare utilization (e.g.,
emergency room visits, hospitalizations, office visits), improved clinical outcomes, higher CMS Star
Ratings, greater physician and patient satisfaction, and potentially total reduced cost of care.

Additionally, these PCPPs could extend such services in underserved rural and urban areas
connected through one or two integrated EHRs, thus allowing for synchronous and asynchronous
communications with multiple providers, across multiple health systems as well as with community
pharmacist colleagues.

As more and more payment for health services moves from fee-for-service to “value-based”,
“at-risk”, or “pay for performance (P4P)” contracting, it is incumbent that health systems, physicians,
and payers need to look at the full complement and shear number of healthcare providers available to
meet the needs of society. Certainly, the COVID-19 pandemic of 2020 has brought forward the challenges
of an overwhelmed healthcare system and need to embrace all essential healthcare providers, and that
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embrace needs to include pharmacists. Thought of in another way (from the patient perspective),
we need to consider seeing the right patient, by the right provider, in the right place, for the right
price, and where appropriate, the use of the right pharmaceutical: “the 5Ps”. I subscribe that in fact,
pharmacists with physicians can help address these 5Ps in primacy care.

These articles in PHARMACY’s Special Issue “Embedded Pharmacists in Primary Care” highlight
such advancements of models that have included pharmacists. These contributions span academic
medical centers to family medicine training programs in both urban and rural settings as well as
performing roles in chronic disease management, comprehensive medication management, and the
use of collaborative practice agreements. As Guest Editor to this Special Issue, I hope you enjoy these
contributions and that they inspire you to replicate these works by contacting these authors or making
your own contribution in the near future!

Be well in this unprecedented times.
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Abstract: Challenges with primary care access and overextended providers present opportunities for
pharmacists as patient care extenders for chronic disease management. The primary objective was to
align primary care pharmacist services with organizational priorities and improve patient clinical
outcomes. The secondary objective was to develop a technological strategy for service evaluation.
An interdisciplinary workgroup developed primary care pharmacist services focused on improving
performance measures and supporting the care team in alignment with ongoing population health
initiatives. Pharmacist collaborative practice agreements (CPAs) were developed and implemented.
An electronic dashboard was developed to capture service outcome measures. Blood pressure control
to <140/90 mmHg was achieved in 74.15% of patients who engaged with primary care pharmacists
versus 41.53% of eligible patients electing to follow usual care pathways. Appropriate statin use
was higher in patients engaged with primary care pharmacists than in eligible patients electing
to follow usual care pathways both for diabetes and ischemic vascular disease (12.4% and 2.2%
higher, respectively). Seventeen of 54 possible process and outcome measures were identified and
incorporated into an electronic dashboard. Primary care pharmacist services improve hypertension
control and statin use. Service outcomes can be measured with discrete data from the electronic
health record (EHR), and should align with organizational priorities.

Keywords: pharmacist; primary care; collaborative practice agreement; patient care extender;
comprehensive medication management; quality improvement; electronic health record; electronic
dashboard

1. Introduction

A growing issue in the United States healthcare system is timely access to primary care [1–3].
The population is increasingly comprised of aging individuals with a large number of complex and
chronic disease states. Effective, long-term management of these chronic disease states requires careful
planning and the establishment of attainable health goals [4–6]. Additionally, shared decision-making
should occur between the patient and provider to ensure that appropriate risks and benefits of care are
considered. Furthermore, providers are tasked to ensure patients are equipped with the knowledge they
need for active involvement in their own care [7]. Differing patient populations require individualized
and often complex approaches to care, which consume significant amounts of healthcare resources,
including provider time.

In many primary care practices, patient care extenders are under-utilized, which leads to unnecessary
burden of clinical and nonclinical activities for the provider. Health systems have started to transition

Pharmacy 2020, 8, 124; doi:10.3390/pharmacy8030124 www.mdpi.com/journal/pharmacy5
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responsibility for lab ordering, patient education, medication titration, refills, prior authorizations,
and other similar duties to various lower-cost patient care extenders, at times utilizing disease-specific
collaborative practice agreements (CPAs) [8–10]. Innovative use and delegated expanded roles of patient
care extenders in primary care are imperative for improved patient outcomes given the ever-rising
demand and time constraints on primary care providers [11–14].

Implementation of patient care extenders in a team-based care model has demonstrated enhanced
quality of patient care, improved cost-effectiveness, and reduced provider burnout [15–18]. Previously
published studies suggest pharmacists practicing in primary care can significantly decrease medication
errors, improve health outcomes, and enhance provider satisfaction when functioning as integral
members of the patient care team [19–24]. Measuring and reporting service outcomes in a timely
manner is vital to implementation and growth of primary care pharmacist roles and has demonstrated,
in some cases, improved evidence-based care and patient health outcomes [25,26]. It also allows for
rapid quality improvement and alignment of pharmacist resources based on patient population needs.
The necessary data to report service outcomes can and should be leveraged from the electronic health
record (EHR) and corresponding data warehouses for optimal efficiency and care team visibility.

2. Service Implementation and Evaluation

2.1. Setting

This service was developed at a six-hospital academic medical center (AMC) with 34 primary
care clinics and approximately 287,000 medically homed patients. The AMC has residency-focused,
community-based, and regional partners in family and internal medicine. Since 2010, the AMC has
incorporated efforts to redesign primary care services with specific focus areas of patient-centered care,
efficiency, service standardization, and care team member engagement.

2.2. Phase 1 Implementation and Analysis

In 2016, six salaried pharmacist full-time equivalents (FTE) were hired to support further redesign
efforts and grow the patient care services offered for comprehensive primary care. Initial pharmacist
services were provided to patients with high medication burden (≥13), multiple co-morbid conditions
(≥6), and those referred from providers. All initial services were recommendation-based and ultimately
required provider approval in order to implement medication changes with patients. As a result, data
collection focused on medication interventions completed. Providers were receptive to recommendations
from a primary care pharmacist. However, it was challenging to measure value and directly associate
pharmacist services with clinical outcomes. Additionally, all data collection was manual, inefficient,
and subject to human error. Through partnership with key leaders in the primary care and population
health departments at the AMC, the need for pharmacist service revision to better align with organizational
population health efforts as well as a dynamic service dashboard was identified.

2.3. Service Revision

The primary objective was to align primary care pharmacist services with organizational priorities
and improve patient clinical outcomes. The secondary objective was to develop a direct technological
interface with the EHR for pharmacist service evaluation.

A workgroup consisting of the Senior Medical Director of Primary Care, Medical Director of
Population Health, Pharmacy Director and Manager of Ambulatory Care Services, and a pharmacy
resident convened to redesign primary care pharmacist services. Pharmacist services were developed
with information from four sources. Healthcare performance measures, including state-specific quality
measures and Accountable Care Organization measures, were assessed to identify opportunities for
improvement compared to peer institutions. Proven measures in which pharmacists provide value
and improve outcomes were identified using literature searches via PubMed and pharmacy journals.
Existing organization-specific primary care workflows and care team roles were considered by the
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workgroup. Additionally, provider perspectives collected during the intervention-based initial phase
of implementation helped inform the service revision proposal.

The top five proposed pharmacy services were identified based on the intersection of organizational
need for improvement and published data to support pharmacists improving outcomes in those specific
disease states. Additionally, a strategy to expand the existing pharmacist FTE resources to additional
primary care clinics and patients was prepared. All aspects of the proposed services aligned with
key components of the organization’s population health core standards: clear patient inclusion and
exclusion criteria, consistent service aspects during initial and follow-up patient outreach, and clear
discharge criteria. The proposal specified the patient care pathway if the provider and patient agreed
to participate in the pharmacist service. This pathway included the ability for pharmacist identification
or provider referral, patient enrollment processes, visit elements and cadence, and discharge back to
primary care provider when clinical goals were met or a patient disengaged. Appropriate patient was
defined as a patient that required medication titration, and had a history of medication adherence
concerns or numerous adverse effects to medications. This was in contrast to usual care processes in
which patients were seen in-clinic for scheduled provider visits. The providers were accountable to
determine any necessary changes in medication therapy and schedule appropriate follow-up with a
provider, nurse, or medical assistant. The resulting pharmacist service proposal was presented to a
primary care leadership committee for feedback and ultimate endorsement.

2.4. Phase 2 Implementation

An initial clinic location was identified by the workgroup for implementation of the redesigned
pharmacist service. Two primary care pharmacists were assigned to lead the implementation at this location
and refine service workflows over a 4-week implementation period. In parallel, CPAs were developed
and approved for hypertension and statin medication management to be delegated from providers to
trained primary care pharmacists. The structure of the CPAs aligned with organizational requirements and
included the following information: patient eligibility criteria, contraindications for use of the CPA, when to
consult a provider, treatment goals, documentation requirements, patient follow-up and monitoring,
and medications and labs that could be prescribed or ordered by a trained pharmacist.

A team training occurred at the end of the initial clinic implementation period to share the vision
and need for service revisions, as well as train all primary care pharmacist team members on the
new workflows. When the CPAs were fully approved for implementation, the pharmacists completed
targeted team trainings. Each pharmacist was required to participate in a didactic therapeutic review
session with a cardiology specialist physician. Additionally, each pharmacist completed two case-based
assessments. The first was for the elements contained in the CPA, and the second was a clinical assessment.
Pharmacists were required to receive a score of 80% in order to utilize the CPA. In addition to CPA
training, all pharmacists pursued board certification in ambulatory care within their first year of hire.

Utilizing a standardized clinic implementation toolkit, the redesigned pharmacist services were
implemented at an average of one clinic per month over the span of one year. The clinic implementation
toolkit assisted each pharmacist in integrating services into the clinic. Pharmacists were responsible for
setting up their patient room, ongoing communication with staff, and sharing successes and barriers with
building their patient panels. The EHR integration with clinics included creating a pharmacist schedule,
clinic communication pool or in-basket, and pharmacist referral that could be entered by providers.

Continued workgroup meetings identified core process and outcome measures to be tracked and
reported to demonstrate service success. A prioritization matrix, a quality improvement tool, was used
with the analytics team to identify effort to access and impact of the proposed outcome measures [27,28].
Through engagement and collaboration with analytics and information technology representatives,
a service-specific dashboard was developed in external software used throughout the organization.
Additionally, a new electronic form was developed within the EHR to capture service process measures
in a discrete manner and inform the dashboard. The electronic form was completed by the pharmacist for
every patient the pharmacist intended to enroll in services. While the form was open, the pharmacist was
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providing services to enrolled patients and considered them as part of their panel. Then, upon discharge,
the form was completed in its entirety.

This project was determined not to meet the federal definition of research, and the UW-Madison
Health Sciences Institutional Review Board certified it as a quality improvement project.

3. Results

The AMC’s primary care pharmacist service was redesigned to focus on core services linked
to specific clinical outcomes in alignment with selected healthcare performance measure definitions.
Hypertension medication management to achieve goal blood pressure <140/90 mmHg, and statin
initiation for patients with diabetes or ischemic vascular disease, was completed via CPA to offset
provider workload. Individualized patient goals and medication management recommendations
presented to patients included assessment of perceived benefits and risks to promote shared
decision-making. Pharmacists also remained available for comprehensive medication reviews and care
team clinical consults due to provider demand for assisting in care management of complex patients.
These services were not directly related to the core services, as they were not linked to specific clinical
outcomes. Pharmacists were onsite one to three days per week across 13 of the 34 primary care clinics.
When not onsite, services were supported by a centralized triage pharmacist shift.

The CPAs for hypertension and statin services were initiated by provider referral or pharmacist
identification via disease state registries. Within the first year of the service revision, 948 patients were
identified as eligible for the hypertension service, with 607 (64%) patients engaging in at least one
clinical visit with a primary care pharmacist. Clinical measures demonstrated blood pressure was
controlled to <140/90 mmHg in 74.15% of patients who engaged with a primary care pharmacist versus
41.53% of eligible patients electing to follow usual care pathways, a difference of 32.6% (Appendix A).

Statin use when indicated was also higher when patients engaged with a primary care pharmacist
for an assessment of statin appropriateness, discussed risks versus benefits, and decided whether
or not to pursue statin therapy. In the first year of the service revision, 481 patients with diabetes
and not on a statin engaged with a primary care pharmacist versus 243 eligible patients who did not
engage with the pharmacist. Statin use when indicated was 12.4% higher in the group of patients
engaging with the pharmacist service than in those following usual care pathways (82.93% and 70.56%,
respectively) (Appendix B). There was also a modest increase in statin use of 2.2% for patients with
ischemic vascular disease (98.21% with pharmacists and 96% with usual care) (Appendix C).

Based on a conservative estimate of the lifetime cumulative costs of one fatal cardiovascular event,
the first year of the revised services for hypertension management and statin initiation alone produced
greater than $1.4 million in cost avoidance [29–32].

In order to develop ongoing service evaluation monitoring, 54 proposed process and outcome
measures were evaluated using a prioritization matrix (Appendix D). Seventeen measures were
identified with the highest feasibility and greatest impact on service success, and informed the data
collection plan. The electronic form developed within the EHR directly linked service patients through
an episode of care and discretely tracked the identified process metrics through eight targeted questions.
The service-specific dashboard updated daily to provide dynamic information. The dashboard was
designed to house individual reports and information that aligned with the data collection plan. Two
reports displayed results of the clinical outcomes of service patients and tracked the results over
time. Five additional reports linked directly to patient-level data to allow for targeted assessment of
outliers and identification of service improvement opportunities. Additionally, two reports emphasized
areas of interest from a population health perspective: demographics and mix of patients from our
accountable population.

4. Discussion

The medication management responsibilities within this primary care pharmacist service align
with the American College of Clinical Pharmacy (ACCP) definition of clinical pharmacists who provide
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direct patient care [33]. The pharmacists engage in direct assessment and evaluation of patient-specific
medication needs; medication selection, initiation, titration, and discontinuation; ongoing monitoring
of lab results, side effects, and adherence; and necessary communication with providers when concerns
arise. Pharmacists are well trained and prepared to provide this level of patient care, especially in
team-based care models [34].

Though this was not a robust, randomized trial of clinical outcomes, this primary care pharmacist
service further endorses the positive impact of a pharmacist embedded in the care team. When serving as a
patient care extender, the optimal role for a pharmacist involves medication management for chronic disease
states. These activities transition workload from providers, and can be directly associated with improving
measurable patient health outcomes. As health systems transition to value-based payment models,
pharmacists can positively impact quality measures for chronic disease states where medication optimization
is key for disease control and prevention of poor outcomes, such as cardiovascular disease [35–38].

There are several limitations of our service evaluation. One notable limitation is patient self-selection
bias. Patients who engaged with a pharmacist may be more motivated to improve their health outcomes.
Alternatively, patients referred to a pharmacist for medication management may be more complex than
patients seen by a nurse or medical assistant through usual care. Randomization would have reduced
potential bias; however, it was not pursued due to the quality improvement nature of this work. Another
limitation is that several patients followed usual care pathways instead of working with a pharmacist
because of capacity. The six pharmacist FTE are not able to reach all patients, so targeted efforts and
patient prioritization is key.

An additional key limitation of our year one evaluation and dashboard development has been an
inability to capture the primary care pharmacist service impact of comprehensive medication reviews
for patients at risk of readmission. This, in addition to service impact on unintended hospitalizations,
will be considered for future service evaluation.

While healthcare performance measures are beneficial to benchmark success, they can be restrictive
and may not fully reflect the service impact. Given the inclusion of shared decision-making
between pharmacist and patient, there are patients who believe the possible benefit does not
outweigh the potential risk and the resulting outcome does not positively align with the designated
performance measure.

The service redesign efforts and processes help guide others through a process of evaluating
organizational need and population health standards to align services provided by pharmacists in
primary care. It also demonstrates identification of a systematic data collection plan that will interface
with discrete information available through the EHR to inform a dashboard with meaningful, dynamic,
and timely data. All process and clinical results provided in this year-one evaluation were extracted
directly from the service dashboard, required no manipulation, and continue to be updated daily.
The data can be utilized for ongoing quality improvement and to support realignment and growth of
services to meet changing organizational needs in alignment with prior research [39,40].

5. Conclusions

There is an opportunity in the primary care setting to introduce new clinical pharmacist services,
along with an effort to reallocate medication management activities from providers, while aligning
with organizational priorities such as improved hypertension control and statin use. Clear definition of
pharmacist service measures and a direct interface with discrete data from the EHR allows for optimal
evaluation of both clinical and operational impacts.
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Appendix A

Table A1. Blood Pressure Control.

Blood Pressure Control (n = 948)

Year Month
% Controlled RPh

(n = 607)
% Controlled Non-RPh

(n = 341)
(% Controlled RPh)–

(% Controlled Non-RPh)

2017

Jun 70.7 60.66 10.0

Jul 71.67 59.78 11.9

Aug 67.04 58.60 8.4

Sept 67.13 54.23 12.9

Oct 35.78 52.36 13.4

Nov 63.61 50.53 13.1

Dec 61.04 44.16 16.9

2018

Jan 63.59 44.39 19.2

Feb 63.43 42.59 20.8

Mar 64.06 43.66 20.2

Apr 66.3 40.08 26.2

May 70.41 40.98 29.4

Jun 74.15 41.53 32.6

Jul 73.6 41.04 32.6

Aug 73.98 43.49 30.8

Appendix B

Table A2. Statin Use—Diabetes.

Statin Use in Patients with Diabetes (n = 724)

Year Month
% Statins RPh

(n = 481)
% Statins Non-RPh

(n = 243)
(% Statins RPh)–

(% Statins Non-RPh)

2017

Jun 71.3 59.75 11.6

Jul 72.31 59.26 13.1

Aug 72.36 58.18 14.2

Sept 72.81 57.99 14.8

Oct 71.94 59.77 12.2

Nov 73.98 61.33 12.7

Dec 75.86 62.64 13.2

2018

Jan 76.86 63.89 13.0

Feb 77.27 64.25 13.0

Mar 78.75 66.84 11.9

Apr 79.83 66.56 13.2

May 81.74 68.72 13.0

Jun 82.93 70.56 12.4

Jul 83.02 69.90 13.1

Aug 83.24 70 13.2
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Appendix C

Table A3. Statin Use—Ischemic Vascular Disease.

Statin Use in Patients with IVD (n = 278)

Year Month
% Statins RPh

(n = 195)
% Statins Non-RPh

(n = 83)
(% Statins RPh)–

(% Statins Non-RPh)

2017

Jun 93.26 86.05 7.2

Jul 93.41 84.09 9.3

Aug 93.41 84.09 9.3

Sept 93.41 85.71 7.7

Oct 93.62 88.37 5.3

Nov 94.62 90.91 3.7

Dec 95.83 89.58 6.3

2018

Jan 95.05 89.8 5.3

Feb 96.04 89.58 6.5

Mar 96.15 93.33 2.8

Apr 96.49 93.48 3.0

May 97.32 93.75 3.6

Jun 98.21 96 2.2

Jul 99.07 96 3.1

Aug 99.12 96.23 2.9

Appendix D

Table A4. Measure Prioritization.

Priority Measure

5–11

Wisconsin Collaborative for Healthcare Quality Outcomes
a. Hypertension: Controlling high blood pressure
b. Hypertension: Daily aspirin or other antiplatelet for diabetes patients
c. Diabetes: Statin use
d. Diabetes: Daily aspirin or other antiplatelet for diabetes patients
e. Ischemic vascular disease (IVD): Blood pressure control
f. Ischemic vascular disease (IVD): Daily aspirin or other antiplatelet unless contraindicated
g. Ischemic vascular disease (IVD): Statin use

1–4

Service Success
a. Patient dropout rate
b. Reason for service graduation/discontinuation
c. Length of time spent in service
d. Number of patients enrolled

13–14
Readmission
a. Readmission reduction (30 and 90 day)
b. Cost avoidance of potential readmissions

16–17
Satisfaction
Patient satisfaction with pharmacist services
Provider satisfaction with pharmacist services

12 Patients per pharmacist per hour

15 Adherence to the CPAs for hypertension and lipids
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Abstract: Comprehensive medication management (CMM) is a patient-centered standard of care that
ensures a patient’s medications are optimized. The CMM Practice Management Assessment Tool
(PMAT) is a tool to assess areas of CMM practice management. The purpose of this project was to
assess the state of CMM practice management based on clinical pharmacist perception for two health
systems in the state of Utah, and to identify areas of excellence and/or improvement utilizing a novel
method for PMAT analysis. The PMAT was distributed to all primary care-focused ambulatory care
pharmacists employed by University of Utah Health (U of U Health) and Intermountain Healthcare
(Intermountain). Ordinal responses were assigned to three possible categories of CMM support
(High, Indifferent, and Low). Ten surveys were completed from U of U Health, and nine were
completed from Intermountain. Thirty-two of the 86 survey questions resulted in a high level
of support, and 25 questions resulted in a low level of support from the majority of respondents.
Statistically significant differences between the institutions were found for 18 questions. The utilization
of the PMAT within two Utah health systems highlighted areas of excellence and improvement and
demonstrates a unique method for analysis of PMAT results.

Keywords: comprehensive medications management; practice management; ambulatory care;
primary care; clinical pharmacy

1. Introduction

Comprehensive Medication Manage (CMM) is a patient-centered care process that ensures each
patient’s medications are individually assessed to determine that each medication is indicated for a
particular condition, is effective for the medical condition and achieving defined goals, is safe given the
comorbidities and other medications being taken, and that the patient is able to take the medication as
intended and adhere to the prescribed regimen [1,2]. CMM consists of three core elements: philosophy
of practice, patient care process, and practice management system [1,2]. CMM has been shown to
significantly improve clinical, financial, and humanistic outcomes when implemented [3–8]. Due to
CMM’s beneficial impact on key outcomes, two institutions in the state of Utah—University of Utah
Health (U of U Health) [9] and Intermountain Healthcare (Intermountain)—sought to implement CMM
within primary care clinics at each health system. Recognizing that a functional practice management
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system was essential to effective implementation of CMM [10], the two health systems partnered to
assess and compare results for insight into improvement strategies.

To aid the implementation of CMM, the Utah Alliance of Ambulatory Pharmacists (UAAP) was
created as a practice advancement and advocacy learning collaborative to represent the voice of
pharmacists in ambulatory care across the state. Representatives from U of U Health and Intermountain
were founding members of UAAP. Utilizing the knowledge and relationships in UAAP, the two
institutions partnered to improve their practice management systems in hopes of learning from one
another and disseminating that learning to other members of UAAP. Inherent in this collaborative
effort was the ultimate goal of practice management improvement within each organization, to gain
the resources and essential elements of CMM needed to advance practice within the state.

Efforts to implement CMM through collaboration in UAAP centered on the work of the CMM
in Primary Care Research Team [11,12], with the selection of the Practice Management Assessment
Tool (PMAT) [12] as the instrument to determine the current state of practice management systems at
the two institutions. The PMAT is a relatively new tool developed and validated by the University of
Minnesota’s Department of Pharmaceutical Care and Health Systems to assess the level of support for
CMM within an organization [12]. Due to its recent development, the use of the PMAT is limited and
few articles have been published on its application in a novel environment. The purpose of this project
was to assess the state of CMM practice management based on clinical pharmacist perception for two
health systems in the state of Utah and to identify areas of excellence and/or improvement utilizing a
novel method for PMAT analysis.

2. Methods

The PMAT consists of 86 questions regarding CMM support in various pharmacy practice
areas, including 5 essential domains: Organizational Support, Care Team Engagement, Care Delivery
Processes, CMM Program Evaluation, and Ensuring Quality Care. The first 5 questions use a Likert
scale (from 1 to 10) to assess the 5 domains of CMM practice management’s performance and feasibility.
The remaining 81 questions used a mix of categorical rankings to further assess the 5 domains, as well
as essential components of CMM practice management. For example, a question asked, “Which of the
following statements is most true for your practice site regarding availability of patient care space?”.
Possible responses were “There is not a designated space and it is difficult to find space”, “There is not
a designated space but it is not difficult to find space”, “There is a designated space”, “There are two
or more designated spaces”. The PMAT was distributed to all primary care pharmacists within the
two institutions to assess each individual practice. If multiple pharmacists or a pharmacy technician
practiced within the site, one version of the PMAT was completed after input and collaboration from
all involved.

Comparisons between questions or collaborating institutions could not be made using the native
PMAT due to differing scales used for multiple questions. To overcome this issue, we created a uniform
ordinal answer scale for all questions thus allowing for comparisons and determination of statistical
differences. Each question’s possible responses were converted into an ordinal response of three
possible groups: High, Indifferent, and Low support. Group categorization decisions were reviewed
by a committee of 5 independent non-affiliated instigators who determined what possible responses
were considered High, Indifferent, and Low for each individual question and its respective answer
choices (See Supplementary Materials). For questions that only consisted of two possible answer
choices, the Indifferent support category was excluded as a possible categorization. For questions that
consisted of a “select all that apply” answer set, a range of selected choices was designated for each
category (ex. High = 8–12, Indifferent = 4–7, Low = 0–3). For instance, in the above example question
and answer set, responses indicating two or more spaces were considered High, having a dedicated
space was indifferent and the two options stating there was not a dedicated space were considered
Low, regardless if it was difficult to find spare or not. Each question was reviewed individually to
create a unique categorization of its answers for High, Indifferent, and Low.
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Surveys were distributed and collected via a paper copy in mandatory monthly meetings for
clinical pharmacists at U of U Health, and via a Qualtrics survey at Intermountain. After surveys
were completed, results were manually converted to the designated support categories. Comparisons
between institutions were made using a Fischer exact test, due to a small sample size, and by comparing
the number of High Support responses to non-High Support responses (i.e., Indifferent Support + Low
Support)., and Low Support responses to non-Low Support responses (i.e., High Support + Indifferent
Support). This was done to better identify differences in High and Low support by combining the
Indifferent category with the opposite category being evaluated, and highlight areas of strength and
opportunity between the institutions.

3. Results

All primary care pharmacy teams were given the PMAT and a 100% response rate was achieved,
with a total of ten surveys completed from U of U Health and nine from Intermountain. Of the first
five general questions regarding the five domains of CMM practice management, only one question
demonstrated High Support responses from the majority of respondents (50% or more), specifically the
feasibility of ensuring quality care. None of the first five general questions demonstrated Low Support
from the majority of respondents (50% or more) or showed a statistically significant difference between
the two institutions. The results are summarized in Table 1.

Table 1. Results of questions with High Support from the majority of respondents (50% or more).

PMAT Questions Responses Categorized as High Support (%)

Organizational Support

Which of the following statements is most
true for your practice site regarding

availability of patient care space?
58%

. . . availability of non-patient care space? 68%

. . . privacy of space? 74%

. . . size of space? 89%

. . . care space equipment? 89%

. . . clinical pharmacy leadership? 63%

Care Team Engagement

. . . direct provider referrals? 63%

. . . placing new referrals to other care
team members? 84%

. . . the ability to order labs? 95%

. . . the ability to order durable medical
equipment? (e.g., blood pressure cuff) 68%

. . . point-of-care testing? 79%

Care Delivery Processes

. . . patient identification for CMM services? 79%

. . . non-provider referrals? 74%
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Table 1. Cont.

PMAT Questions Responses Categorized as High Support (%)

. . . generated quality care lists? 79%

. . . scheduling in EHR? 79%

. . . automatic appointment reminders? 68%

. . . scheduling assistance?
(Clinic level scheduling) 74%

. . . scheduling assistance? (Reminder calls) 74%

. . . scheduling assistance?
(Ensuring referrals get scheduled) 63%

. . . scheduling assistance? (Ensuring
follow-up appointments get scheduled) 68%

. . . outreach? (Outbound calling) 53%

. . . system access to the
documentation system? 95%

. . . double documentation? 53%

. . . completion of documentation? 58%

. . . documentation of Medication Therapy
Problems (MTPs)? 63%

. . . documentation improvement initiatives? 74%

. . . the requirement of a
physician’s co-signature? 100%

CMM Program Evaluation

. . . the identification of Medication Therapy
Problems (MTPs)? 63%

. . . aggregated-level data extraction? 58%

Ensuring Consistent and Quality Care

On a scale of 0–10, with 10 being most feasible,
how would you rate the feasibility of

improving ensuring consistent and quality
care in your CMM practice?

58%

. . . the process to ensure pharmacists are
providing consistent and quality care? 53%

. . . the process to ensure notes have met
documentation requirements? 74%

Thirty-two of the 86 survey questions resulted in a High level of support from the majority of
respondents (50% or more) from both institutions (see Table 1). Key questions that demonstrated High
levels of support include questions about adequate space for CMM activities, support from referrals,
point of care testing, availability of equipment, support personnel, and scheduling and documentation.
Twenty-five questions resulted in a Low level of support from the majority of respondents (50% or more)
from both institutions (see Table 2). Key questions that demonstrated Low levels of support include
questions about executive leadership support, collaborative care visits, image ordering, rooming and
intake of patients, dedicated support personnel, and patient satisfaction feedback.
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Table 2. Results of questions with Low Support from the majority of respondents (50% or more).

PMAT Questions Responses Categorized as Low Support (%)

Organizational Support

. . . clinic leadership? 53%

. . . executive leadership? 89%

Care Team Engagement

. . . collaborative visits? 63%

. . . the presence of a champion? 58%

. . . orienting new care team members? 74%

. . . the ability to order imaging?
(e.g., DXA * scan) 95%

. . . rooming patients? 84%

. . . the taking of vitals for patients during
appointments? 79%

. . . billing and coding? 84%

. . . dedicated support personnel?
(e.g., MA **, LPN ***) 58%

Care Delivery Processes

. . . payer referrals? 84%

. . . appointment management?
(check all that apply) 68%

. . . outreach? (Other mailings (e.g., brochure)) 83%

. . . efficiency of inputting notes?
(check all that apply) 65%

CMM Program Evaluation

. . . the resolution of MTPs? 53%

. . . revenue generation? 53%

. . . estimated cost savings? 63%

. . . descriptive measures? 58%

. . . patient satisfaction? 100%

. . . patient-level data extraction? 53%

Ensuring Consistent and Quality Care

. . . the training process for CMM philosophy
of practice? 68%

. . . the training process for CMM patient
care process? 58%

. . . the training process for CMM
practice management? 58%

. . . for training? 63%

. . . the use of quality assurance processes
for improvement? 53%

* Dual-energy X-ray absorptiometry; ** Medical Assistant; *** Licensed Practical Nurse.

In comparing the two institutions, U of U Health showed statistically higher support than
Intermountain in eight questions (p ≤ 0.0325), while Intermountain showed statistically higher CMM
support in one question (p = 0.0055) (see Table 3). U of U Health showed higher support in areas of
scheduling, point of care testing, support staff, and referrals, while Intermountain showed higher
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support for double documentation of visits. When evaluating Low support areas, U of U Health showed
lower support in one question (p = 0.0055) regarding double documentation, while Intermountain
showed lower support in eight questions (p ≤ 0.0325) about provider/pharmacist team satisfaction,
data collection, and overall consistency (See Table 4).

Table 3. Statistically significant results of questions illustrating High Support.

PMAT Questions
Responses Considered

High UofU * (%)
Responses Considered

High IHC ** (%)
p-Value

. . . direct provider referrals? 90% 33% 0.0198

. . . point-of-care testing? 100% 56% 0.0325

. . . dedicated support personnel?
(e.g., MA ***, LPN ****) 50% 0% 0.0325

. . . patient identification for
CMM services? 100% 56% 0.0325

. . . scheduling in EHR? 100% 56% 0.0325

. . . scheduling assistance?
(Centralized scheduling) 80% 11% 0.0055

. . . scheduling assistance? (Preparing
patients for visit expectations) 80% 11% 0.0055

. . . scheduling assistance? (Ensuring
referrals get scheduled) 100% 22% 0.0007

. . . double documentation? 20% 89% 0.0055

Totals 48% 31% <0.00001

Note: Only questions with statistically significant differences were included. * University of Utah Health Care; **
Intermountain Health Care; *** Medical Assistant; **** Licensed Practical Nurse.

Table 4. Statistically significant results of questions illustrating Low Support.

PMAT Questions
Responses Considered

Low UofU (%)
Responses Considered Low

IHC (%)
p-Value

. . . scheduling assistance?
(Centralized scheduling) 20% 78% 0.023

. . . double documentation? 80% 11% 0.0055

. . . clinical markers? (e.g., ACT * score,
blood pressure, A1C **) 0% 56% 0.0108

. . . revenue generation? 10% 100% 0.0001

. . . estimated cost savings? 30% 100% 0.0031

. . . provider/team satisfaction? 0% 67% 0.0108

. . . the use of collected CMM data?
(select all that apply) 0% 78% 0.0007

. . . the reporting of CMM data?
(select all that apply) 0% 100% 0

. . . the process to ensure pharmacists are
providing consistent and quality care? 0% 44% 0.0325

Totals 27% 46% <0.00001

Note: Only questions with statistically significant differences were included; * Asthma Control Test; ** Percent
Glycated Hemoglobin (Hemoglobin A1C).

4. Discussion

To our knowledge, this is the first paper published documenting the administration and analysis
of the PMAT within health system primary care practices with novel CMM implementation and can
be used to demonstrate its utility in assessing, planning for, and obtaining essential CMM resources.
The initial utilization of the PMAT, and subsequent methodology for analyzing the results, uncovered
several areas of excellence and improvement for each institution.
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Areas of excellence include adequate space for CMM activities, referrals, point of care testing,
equipment availability, support personnel, scheduling, and documentation. Areas where improvement
is needed included rooming of patients, collaborative visits, dedicated support personnel, and a greater
emphasis on patient feedback. The results will serve as a benchmark for both institutions and inform
collaboration to advance practice. We anticipate that these results will be compared against future
assessments utilizing the PMAT to determine progress in addressing identified areas for improvement.
As a statewide ambulatory care collaborative, UAAP will use the results of this analysis to determine
where state-level practice advancements are needed and lobby both institutional and government
stakeholders for adequate resources.

Beyond collaboration, the utilization of the PMAT has created organizational and administrative
changes within these institutions. For example, U of U Health has built the leadership structure for
primary care services based on the five categories of CMM practice management and has identified
stewards for the advancement of these areas. Moreover, Intermountain has begun pilot programs
aimed at improving pharmacist satisfaction and modified certain data collection strategies.

The strengths of this paper include publication on the administration and analysis of the PMAT
and offers a unique methodology for analyzing answers and comparing sites/institutions from the
PMAT, a tool that was not initially designed for such investigation. This methodology can be used by
other institutions that intend to utilize the PMAT to evaluate their CMM support.

Limitations include a small sample size making it difficult to meet power and detect differences
between institutions for many questions. Another limitation of this paper is that the survey was
utilized by only two health systems in one state. Further, variation in CMM practice history and
institutional structure and priorities exist between the health systems that may account for differences
in practice management systems.

This project highlights areas of excellence within Utah and multiple opportunities for improvement
in practice management systems related to CMM implementation. Overall, health systems in Utah
generally allow for High levels of practice through support for CMM. The results will be used to
prioritize efforts to improve CMM implementation within healthcare institutions and within the state
and will provide information about potential pitfalls in CMM practice management. It will also
provide information on possible methods for future implementation and analysis of the PMAT to
other healthcare systems nationally, allowing for greater development and advancement of CMM and
enhanced collaboration and standardization of CMM practices.

5. Conclusions

The utilization of the PMAT within two Utah health systems highlighted areas of excellence
and improvement within each institution and demonstrated a unique method for analysis of PMAT
results. Results can be used by other systems and practices in their CMM implementation with
regard to practice management. Overall, health systems in Utah generally allow for high levels of
practice through support for CMM. The results will be used to prioritize efforts to improve CMM
implementation through collaboration within both healthcare systems and will provide information to
other healthcare systems nationally about potential pitfalls in CMM practice management.
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Abstract: Two clinical pharmacy faculty members from a college of pharmacy provide comprehensive
medication management in a rural family medicine clinic. The data was assessed for patients with
diabetes managed by the pharmacists from 1 January 2017 through to 31 December 2019 to determine
the service’s impact on patient outcomes. The primary outcome of this study is the change in the
goal attainment rates of the three clinical goals of hemoglobin A1c, blood pressure, and appropriate
statin therapy after pharmacist intervention. A total of 207 patients were included. At baseline,
the patients had an average of 1.13 of the three goals met, improving to an average of 2.02 goals
met after pharmacist intervention (p < 0.001). At baseline, 4.8% of the patients had met all three
clinical goals, improving to 30.9% after pharmacist intervention (p < 0.001). There were significant
improvements for the individual goal attainment rates of hemoglobin A1c (24.15% vs. 51.21%,
p < 0.001), blood pressure (42.51% vs. 85.51%, p < 0.001), and appropriate statin therapy (45.89% vs.
65.70%, p < 0.001). This data adds to the evidence supporting the integration of clinical pharmacists
into primary care clinics to improve patient outcomes related to diabetes.

Keywords: diabetes; hypertension; dyslipidemia; primary care; family medicine; comprehensive
medication management

1. Introduction

Ambulatory care pharmacy has been a growing area of the clinical pharmacy profession,
where pharmacists work with patients in the outpatient setting to ensure safe and effective medication
utilization [1]. Although this is becoming a more common area of practice for pharmacists, there has
not been a standardization of ambulatory care pharmacy services. The practice models can vary
vastly among different clinical sites due to differences in business models, state laws and regulations,
and varying degrees of interdisciplinary integration. Ambulatory care pharmacy services can be
implemented in a variety of practice settings, including primary care, specialty care, or telehealth
clinics. While there is a plethora of evidence that supports ambulatory care pharmacy in each of these
settings, the benefit of a clinical pharmacist integrated into a primary care clinic is particularly well
documented [2–6]. Although there are varying practices, comprehensive medication management
(CMM) is becoming a prominent model for pharmacists embedded in primary care clinics [7]. CMM is
a model of service provided by clinical pharmacists that ensures each patient’s medication regimen is
optimized to ensure the highest safety and efficacy outcomes can be achieved, taking into account
patient-specific factors [7].

The Daniel K. Inouye College of Pharmacy (DKICP) at the University of Hawaii at Hilo was
established in 2007. The East Hawaii Health Clinic opened in 2009 as a primary care teaching clinic
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created to educate the future generations of healthcare workers. The clinic includes physicians,
nurse practitioners, behavioral health specialists, nurses, and clinical pharmacist faculty members from
the DKICP. The learners at this clinic include family medicine physician residents; clinical psychology
fellows; and medical, nursing, and pharmacy students. The collaboration between the college and
the clinic serves a dual purpose of providing interprofessional patient-centered care and education.
As the clinic evolved, so did the clinical pharmacy service. Currently, there are two clinical pharmacist
faculty members who have been at this clinic since August 2016 and have established a CMM service.
Each pharmacist spends 3 days per week in the clinic and has their own panel of patients to manage,
collectively representing 1.2 full-time equivalent (FTE) of pharmacist services. The pharmacists are
funded by the DKICP as faculty. The pharmacist faculty precept pharmacy students and educate
medical residents on pharmacotherapy topics in the didactic setting and through case consultations.

A common area of focus for pharmacists embedded into primary care clinics is working with
patients on the management of diabetes and chronic cardiovascular conditions. Patients with diabetes
are at a higher risk of cardiovascular complications, and managing diabetes includes a multitude
of factors [8]. Many clinicians focus on three primary goals for patients with diabetes, which are
hemoglobin A1c, blood pressure, and cholesterol, otherwise known as “the ABCs of Diabetes” [8].
The American Diabetes Association (ADA) recommends a hemoglobin A1c goal for the average patient
with diabetes to be <7%, but a more stringent goal of <6.5% or a less stringent goal of <8% are often
considered, depending on patient-specific factors [9]. The blood pressure goal of <140/90 mmHg is
also commonly utilized for patients with diabetes [9,10]. While some organizations recommend a
blood pressure goal of <130/80 mmHg, the ADA and the Eighth Joint National Committee (JNC8)
recommended goal of <140/90 mmHg was chosen for this study [9,10]. Although cholesterol is a
concern for patients with diabetes, current clinical practice guidelines focus primarily on utilizing
a moderate-to-high intensity statin for patients with diabetes, as opposed to specific lipid panel
goals [9,11]. When providing CMM for patients with diabetes, clinicians focus on ensuring that the
patient meets these three clinical goals in order to achieve adequate chronic disease state control
and prevent future complications. The goal of this study is to assess the impact that a clinical
pharmacist-led CMM service has on outcomes for patients with diabetes, as evidenced by changes in
the goal attainment rates for hemoglobin A1c, blood pressure, and appropriate statin therapy before
and after the pharmacist intervention.

2. Materials and Methods

This study was conducted as a retrospective chart review and was approved by the University of
Hawaii Institutional Review Board (Approval Protocol #2018-00938). The electronic medical records
(EMR) were reviewed for patients who had at least one appointment with a clinical pharmacist between
1 January 2017 and 31 December 2019.

Patients were scheduled for CMM appointments with the clinical pharmacists through two different
avenues. First, the patients could be referred by their primary care provider (PCP). Anecdotally,
the majority of patient appointments were scheduled through this route. The majority of referrals
from PCPs to the CMM service were due to uncontrolled diabetes, medication nonadherence, or a
need for medication education and counseling. Second, patients could be identified by the clinical
pharmacists through EMR review due to uncontrolled chronic conditions or potential polypharmacy
issues. EMR review was primarily conducted in the first few months of the start of the service, and as
the PCPs gained familiarity with the service, the referrals increased over time and less time was spent
doing EMR review outreach. In both instances, the patient was then scheduled by the clerical staff and
added onto the pharmacist’s panel of patients for an in-person visit.

The pharmacist appointments were all 40 min in duration and were conducted as in-person visits
to the clinic. While each appointment may not take the full 40 min, this time was set to allow for
an in-depth discussion between the pharmacist and the patient regarding their chronic conditions,
medications, and lifestyle. This time also allowed for the incorporation of pharmacy student learners
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to participate in patient appointments. A comprehensive medication reconciliation was completed
at the start of each visit to clarify any medication discrepancies or nonadherence. The pharmacist
then spends the remainder of the visit providing motivational interviewing, medication, and lifestyle
counseling, and clarifying any questions the patient may have. Both pharmacists have a progressive
collaborative practice agreement (CPA) with all the physicians in this clinic. The CPA was created
by the pharmacist faculty in collaboration with the clinic’s medical director. There is no specific
credentialing or privileging process included in the CPA, as it is specific to the two DKICP faculty
members, who are vetted by the clinic’s medical director and administration team during the hiring
process. The CPA allows the pharmacist to make changes to the patient’s medication regimen including
initiating, adjusting, or discontinuing any non-controlled prescription medications. The CPA does not
include specific medications, circumstances, or treatment protocols that the pharmacist must follow.
Instead, the CPA is openly worded to allow the pharmacist to select drug changes based on their own
clinical judgement and knowledge of evidence-based medicine. The CPA also allows the pharmacist to
order any relevant laboratory tests that the patient may need and is able to renew prescriptions that are
needed. After making the necessary adjustments and providing education to the patient, the patient
is then scheduled for a future follow-up appointment with the pharmacist or the PCP based on the
discretion of the pharmacist. In both scenarios, the pharmacist is responsible for following up on any
results from laboratory tests they order, whether that is discussing results with the patients directly or
communicating with the PCP to relay that information. Patients are continuously managed by the
pharmacist until their medication regimens remain stable and there is no immediate need for follow-up
CMM appointments. At that point, the patients will follow up with their PCP for general wellness
appointments and can be rescheduled for a CMM appointment with the pharmacist should the need
arise again in the future.

Although the clinical pharmacy service truly is focused on comprehensive medication management
as opposed to disease-specific management, the majority of patients referred to the CMM service have
been for diabetes management. This is likely due to these pharmacists’ specific expertise in diabetes
management and because a large portion of diabetes management is based on pharmacotherapy [9].
This clinic is located in a rural city, and patients do not readily have access to endocrinologists or
dieticians, which adds to the reasons why the majority of patient referrals are for diabetes. For each of
these patients, the 3 primary goals set are attaining a controlled hemoglobin A1c level (patient-specific
but typically<7% or<8%), a blood pressure of<140/90 mmHg, and a prescription of a moderate-to-high
intensity statin [9–11]. Each goal is set by the clinical pharmacist depending on the specific patient.

To be included in the study analysis, patients must have had a diagnosis of type 1 or type 2
diabetes and have had at least 1 appointment with a pharmacist for CMM. The patients were further
excluded from the analysis if they were under 18 years of age or did not have an updated hemoglobin
A1c or blood pressure reading after their CMM visit. The primary outcome of this study was the
composite of goal attainment rates for patients with diabetes, measured as pre-pharmacist intervention
(baseline) and post-pharmacist intervention. The additional secondary outcomes of this study include
specific goal attainment rates for hemoglobin A1c, blood pressure, and statin prescription. The blood
pressure and hemoglobin A1c values from the initial visit were documented as the baseline value,
and the blood pressure and hemoglobin A1c values at the last pharmacist visit were documented as the
post-pharmacist intervention value. Other included outcomes are changes in the average hemoglobin
A1c and blood pressure, in addition to changes in the number and types of medications used to manage
diabetes, hypertension, and dyslipidemia. Statistical analyses were conducted using paired t-tests and
McNemar tests and conducted as a per protocol analysis.

3. Results

Over the three-year period, there were a total of 1600 CMM visits with 337 patients managed by
the clinical pharmacists between 1 January 2017 and 31 December 2019. Of the 337 patients seen by the
CMM service, 224 (66.5%) had a diagnosis of diabetes. These 224 patients had a total of 1417 visits,
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representing 88.5% of the CMM visits. Of the 224, 17 patients were excluded, leaving a total of
207 patients to be included in the study analysis. Of the 17 excluded patients, 2 patients were under
the age of 18 years, and 15 patients did not have an updated hemoglobin A1c after their CMM visit.

Prior to the patients receiving any pharmacy interventions, 10 (4.8%) patients were able to attain
all three of the primary clinical goals (a patient-specific controlled hemoglobin A1c level of <7% or
<8%, a blood pressure of <140/90 mmHg, and a prescription of a moderate-to-high intensity statin).
There were 43 (20.8%) patients that had not met any of the three goals at baseline, and about half (50.7%)
of the patients had met one of the three goals. The most common goal attained at baseline was being
prescribed an appropriate statin (45.89%). The full baseline characteristics can be found in Table 1.

Table 1. Baseline characteristics (N = 207).

CHARACTERISTIC PATIENT GROUP (N = 207)

MEAN AGE 56.8 years
FEMALE GENDER, % 49.3

AVERAGE A1C, % 9.42
TYPE 2 DIABETES, N (%) 191 (92.27)

AT A1C GOAL, N (%) 50 (24.15)
AVERAGE SBP 140 mmHg
AVERAGE DBP 79.2 mmHg

AT BLOOD PRESSURE GOAL, N (%) 88 (42.51)
AT STATIN GOAL, N (%) 95 (45.89)

0 OF 3 GOALS MET, N (%) 43 (20.8)
1 OF 3 GOALS MET, N (%) 105 (50.7)
2 OF 3 GOALS MET, N (%) 49 (23.7)
3 OF 3 GOALS MET, N (%) 10 (4.8)

There was a significant increase in the composite of goal attainment rates after the clinical
pharmacy interventions, representing the primary objective of the study as depicted in Figure 1
(p < 0.001). A total of 64 (30.9%) patients had met all three primary goals after the CMM visits, for an
increase of 26.1 percentage points. Overall, 96.1% of all the patients had met at least one of the primary
study goals after working with the pharmacist. At baseline, the average amount of goals met was 1.13,
and this increased to an average of 2.02 after the CMM (p < 0.001).

The secondary objectives of individual goal attainment rates of hemoglobin A1c, hypertension,
and appropriate statin prescription were all found to be significantly improved after pharmacy
intervention, as depicted in Figure 2. Prior to any pharmacy appointments, 50 (24.15%) patients had a
controlled hemoglobin A1c at baseline but after the clinical pharmacy interventions, and 106 patients
(51.21%) had reached their A1c goal, for an improvement of 27.06 percentage points (p < 0.001).
At baseline, 88 (45.21%) patients had a blood pressure considered to be controlled. After the pharmacy
interventions, these patients’ blood pressure had significantly improved, with 177 (85.51%) of patients
reaching their blood pressure goal (p < 0.001). A total of 95 (45.89%) patients were prescribed an
appropriate statin at baseline, and after pharmacy interventions 136 (65.7%) patients had met their
statin goal, for an increase of 19.8 percentage points (p < 0.001).
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Figure 1. Primary outcome: change in composite of goal attainment rates with comprehensive
medication management (CMM).

 
Figure 2. Secondary outcomes: change in individual goal attainment rates with CMM.

The average hemoglobin A1c for all the patients at baseline was 9.4%. After the pharmacy clinical
interventions, the hemoglobin A1c had decreased by 1.76 percentage points to an average of 7.66%
(p < 0.001). When reviewing only patients with uncontrolled diabetes (baseline A1c above goal),
the hemoglobin A1c average at baseline was 10.35% and had an even larger decrease of 2.23 percentage
points to an average of 8.12%. A full analysis of the changes in hemoglobin A1c can be found in Table 2.
The average number of anti-diabetic medications the patients were taking at baseline was 1.66, with the
majority already having been prescribed metformin (60.2%). After pharmacy intervention, the average
number of diabetes medications had only slightly increased to 1.81. The most common addition to a
patient’s medication regimen was the increasing use of a GLP-1 agonist. A full breakdown of changes
in diabetes medications utilized by drug class can be found in Table 3.
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Table 2. Changes in hemoglobin A1c.

MEAN A1C BASELINE MEAN A1C POST CMM MEAN A1C CHANGE p-Value

ALL PATIENTS (N = 207) 9.42 7.66 −1.76 p < 0.001
UNCONTROLLED AT
BASELINE (N = 157) 10.35 8.12 −2.23 p < 0.001

CONTROLLED AT
BASELINE

(N = 50)
6.52 6.23 −0.29 p = 0.001

TYPE 2 DIABETES (N = 191) 9.27 7.51 −1.77 p < 0.001
TYPE 1 DIABETES (N = 16) 11.2 9.54 −1.66 p < 0.001
GOAL A1C < 7% (N = 155) 9.4 7.52 −1.88 p < 0.001
GOAL A1C < 8% (N = 52) 9.48 8.08 −1.4 p < 0.001

Table 3. Changes in anti-diabetic medications for patients with type 2 diabetes (N = 191).

MEDICATION TYPE
BASELINE

[N, (%)]
POST CMM

[N, (%)]
CHANGE

[N, (%)]

METFORMIN 115 (60.2) 116 (60.7) 1 (0.5)
SULFONYLUREAS 34 (17.8) 27 (14.1) −7 (−3.7)

THIAZOLIDINEDIONES 2 (1) 3 (1.6) 1 (0.5)
SODIUM-GLUCOSE

TRANSPORT PROTEIN 2
INHIBITORS

3 (1.6) 11 (5.8) 8 (4.2)

DIPEPTIDYL PEPTIDASE
4 INHIBITORS 13 (6.8) 25 (13.1) 12 (6.3)

GLUCAGON-LIKE
PEPTIDE-1 AGONISTS 14 (7.3) 41 (21.5) 27 (14.2)

BASAL INSULIN 90 (47) 91 (47.6) 1 (0.5)
PRANDIAL INSULIN 44 (23) 33 (17.3) −11 (−5.7)

The average systolic blood pressure (SBP) of patients was reduced from 140 mmHg at baseline to
130.2 mmHg after the CMM visits (p < 0.001). A total of 119 patients started offwith an uncontrolled
blood pressure (BP > 140/90 mmHg), with an average of 152/83 mmHg. After CMM, these patients
had a significant improvement in their blood pressure, for a 17 mmHg decrease in SBP and a 6 mmHg
decrease in diastolic blood pressure (DBP), for an average blood pressure of 135/77 mmHg. A full
description of the blood pressure changes can be found in Table 4. At baseline, the average number of
anti-hypertensive medications prescribed per patient was 1.56, and this increased slightly to 1.69 after
pharmacy intervention. A description of the changes in antihypertensive medications can be found in
Table 5.

Table 4. Changes in blood pressure (BP).

MEAN BP BASELINE MEAN BP POST CMM MEAN CHANGE

ALL PATIENTS (N = 207), SBP 140 130.2 −9.8
ALL PATIENTS (N = 207), DBP 79.2 76 −3.2

UNCONTROLLED AT BASELINE (N = 119), SBP 151.9 134.9 −17
UNCONTROLLED AT BASELINE (N = 119), DBP 83.4 77.2 −6.2

CONTROLLED AT BASELINE (N = 88), SBP 123.9 123.7 −0.2
CONTROLLED AT BASELINE (N = 88), DBP 73.6 74.4 0.8
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Table 5. Changes in antihypertension medications (N = 207).

MEDICATION TYPE
BASELINE

[N, (%)]
POST CMM

[N, (%)]
CHANGE

[N, (%)]

ACE INHIBITORS 90 (43.3) 84 (40.6) −6 (−2.7)
ANGIOTENSIN II

RECEPTOR BLOCKERS 47 (22.6) 56 (27.1) 9 (4.5)

THIAZIDE DIURETICS 24 (11.5) 33 (15.9) 9 (4.5)
CALCIUM CHANNEL

BLOCKERS 44 (21.1) 52 (25.1) 8 (3.9)

BETA BLOCKERS 79 (38) 85 (41.1) 6 (3.1)
OTHERS 35 (16.8) 32 (15.5) −3 (−1.3)

Both the ADA and the American College of Cardiology/American Heart Association (ACC/AHA)
recommend that all the patients with diabetes between the ages of 40 and 75 years old be prescribed
a moderate-to-high intensity statin to decrease the risk of an atherosclerotic cardiovascular disease
(ASCVD) event [9,11]. When focusing specifically on the patients between the ages of 40 and 75 years
old, about half (51.3%) were on an appropriately dosed statin at baseline. For those between 40 and
75 years old, the results had improved even more, with 72.5% of those patients meeting their statin
goal after CMM. In addition to statin therapy, ezetimibe and omega-3 acid ethyl esters were prescribed
in a small number of patients. A full list of the changes to lipid-lowering medications can be found in
Table 6.

Table 6. Changes in lipid-lowering medications (N = 207).

MEDICATION TYPE
BASELINE

[N, (%)]
POST CMM

[N, (%)]
CHANGE

[N, (%)]

HIGH INTENSITY STATINS 58 (28) 90 (43.5) 32 (15.5)
MODERATE INTENSITY

STATINS 38 (18.4) 46 (22.2) 8 (3.8)

LOW INTENSITY STATINS 7 (3.4) 1 (0.5) −6 (−2.9)
NON-STATINS 8 (3.9) 14 (6.8) 6 (2.9)

4. Discussion

The data analyzed in this study demonstrates that clinical pharmacists can have positive impacts
on patients with diabetes in the primary care setting of a rural healthcare clinic. The improvement in the
outcomes of goal attainment rates and decreases in hemoglobin A1c and blood pressure are consistent
with findings in other studies [2–6]. The improvement in the primary outcome was statistically and
clinically significant. As noted in Figure 1, there is a general shift in improvements in goal attainment
after the pharmacist-provided CMM visits. While this primary outcome of goal attainment may be
viewed as a surrogate marker for disease control, there are data supporting that achieving controlled
glycemic and blood pressure levels with an appropriately dosed statin significantly decreases the risk
of long-term complications, including microvascular and macrovascular complications [12–14].

The utilization of the progressive collaborative practice agreement is a key element of this CMM
service. Without the CPA, the clinical service could not be as efficient, as the pharmacist would need to
discuss every recommendation with the physician, which would in turn lead to an increased workload
for the physicians. Leveraging this progressive CPA allowed the pharmacists to work at the top of
their scope, being readily able to adjust medications based on patient-specific factors.

The data reported in this study represent patient outcomes over three years of this CMM service.
While the pharmacists did spend a significant amount of time working with patients to optimize their
medication regimens, the patients averaged only 2.23 CMM visits per year. Some patients required
only 1 visit per year, while others required up to 11 visits per year. The number of visits needed
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depended on the severity of the patient’s conditions, the types of medications being used, and the
amount of patient counseling that was needed to be provided.

Although there was only a minor increase in the number of anti-diabetic and antihypertensive
medications prescribed, the hemoglobin A1c and blood pressure control both improved significantly.
This improvement could be attributed to the pharmacist making adjustments to the dosing for the
current medications the patient was already taking or switching the patient to an alternative medication,
as opposed to simply adding on additional medications. For example, there was an increase in the
use of GLP-1 agonists and a decrease in the use of sulfonylureas and prandial insulin. This type of
change is consistent with the recent changes to the ADA guideline recommendations for using a GLP-1
agonist as a second-line agent after metformin due to the increasing trials showing the benefits of
using this medication class in preventing a cardiovascular event [9]. In addition to medication changes,
the pharmacist provided extensive medication and lifestyle education and support throughout the
process, which could contribute to the improvements in the A1c and blood pressure lowering without
a large increase in medication usage.

In addition to the patient outcomes data presented in this article, there have been many anecdotal
benefits of having a pharmacist embedded in a primary care clinic. Other providers, such as attending
physicians, medical residents, nurse practitioners, and nurses, have frequently expressed that having
a clinical pharmacist as part of the interdisciplinary team is invaluable. Although this clinic has not
administered a formal provider satisfaction survey regarding pharmacist-led CMM, other studies
in the literature have demonstrated that pharmacists in primary care are well-received by other
providers [15–18]. One study that surveyed 114 primary care providers reported that PCPs believed
that the addition of a clinical pharmacist has a highly positive impact on patient care and would highly
recommend that other primary care practices integrate a clinical pharmacist. Additionally, that survey
reported that 58.78% of respondents believed diabetes was the most valuable disease-focused pharmacy
service, and an additional 9.65% of respondents believed it to be hypertension [15]. While the results
from that survey cannot be directly applied to this current study, the CMM model has received great
feedback from PCPs that highly value and appreciate the service. In addition to providing CMM,
the pharmacists in this clinic are also frequently consulted for drug information questions, medication
access concerns, or other informal consults. In fact, the success of this CMM service has led to the
planned expansion of CMM services to other primary care clinics within this institution.

A limitation of this research analysis is the lack of a patient control group without a clinical
pharmacist. Without this control group, it cannot be directly stated that the clinical pharmacy service
can improve these patient outcomes to a higher degree than other types of clinicians. Given that
this analysis is of patient data from a small rural health clinic, a control group was not logistically
possible. Other patients in the clinic who were not seen by the clinical pharmacy team would not be an
appropriate comparison, as the patients seen by the clinical pharmacy team are often more complex
compared to those solely managed by the PCP. Additionally, the clinic is an interdisciplinary teaching
clinic and the majority of PCPs are family medicine resident physicians. The clinical pharmacists
frequently provide undocumented and informal consultations with the physicians, so utilizing other
patients in the clinic could not be a definite control group. Without the control group, it can still be
inferred that the clinical pharmacy service has had positive impacts on patient outcomes as evidenced
by the pre- and post-improvements in chronic disease state outcomes. Other studies have included
the use of a control group and have reported improved outcomes in the group that includes a
pharmacist [6,19–25]. Although this current study does not include a control group, the improvements
in goal attainment and decreases in hemoglobin A1c and blood pressure are consistent with the
findings from the other studies. For example, one study conducted at a different institution compared
clinics with a pharmacist and clinics without a pharmacist, utilizing the same primary outcome of the
composite of goal attainment rates for A1c, blood pressure, and statin therapy. The study concluded
that the clinics with the integration of a pharmacist had higher goal attainment rate improvements than
the clinics without the pharmacist [6]. Another limitation of this analysis is regarding the dyslipidemia
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treatment goal. For the purposes of this analysis, the dyslipidemia goal was set as the prescription
of a moderate-to-high intensity statin, which is generally recommended for the majority of patients
with diabetes aged 40–75 years old. This study did include patients outside of the 40–75 year range
and did not assess whether or not a patient had clinical ASCVD or a severely elevated low-density
lipoprotein (LDL) at baseline, which are indications for high-intensity statin therapy. The current
ACC/AHA guidelines also have added the addition of a secondary LDL goal of <100 mg/dL for patients
with diabetes after being prescribed a moderate-to-high intensity or maximally tolerated statin [11].
The LDL levels were not assessed in this data analysis. Additionally, contraindications for statin
therapy were not assessed in the data analysis. There may have been reasons why not all the patients
were prescribed the statin, including whether they had previously not tolerated a statin medication,
had a history of rhabdomyolysis, or had liver dysfunction.

Future areas of interest in this research topic include developing additional methods to analyze a
CMM service. Given that pharmacy services in primary care clinics can have widely varying models
from different institutions, no formal CMM metric or analysis has become the gold standard. Areas of
consideration for future research include CMM effects on patient hospitalization rates, medication
adverse effect rates, and quality of life. The outcomes reported in this analysis are focused primarily
on the patient outcomes related to diabetes. While this does provide results for the majority of
patients managed by this service (61.4% of the total CMM patients were included in this analysis),
there were a significant number of patients that did not have diabetes and were managed by the clinical
pharmacy service. These patients could have been referred to the pharmacy service for polypharmacy
concerns or the management of other non-diabetes chronic conditions such as COPD, heart failure,
or anticoagulation management. Given that CMM services provide management for a large range of
conditions, it is difficult to determine a single primary outcome to research to assess the entire service.

This clinical pharmacy service additionally has plans to expand in the future. Currently, the authors
are in the process of adding an additional clinical pharmacist to provide a similar CMM service at
the other primary care clinics within the network of this institution. This expansion was requested
by the medical director who has seen first-hand the added value and improved patient care by
integrating a pharmacist. In addition to expanding this model to the other clinics, the authors are
considering expanding the service to include a transition of care service. The clinic is located on the
same campus as a hospital, where PCPs have inpatient privileges and rotate through the inpatient
wards to manage their patients when admitted. This provides a great set-up to have a transition of care
service, which would include a patient handoff from acute care clinical pharmacists to the ambulatory
care clinical pharmacists for post-discharge management.

5. Conclusions

This study has shown that having a clinical pharmacist integrated in a primary care setting has
significantly benefited patients with type 1 and type 2 diabetes in obtaining improved control of their
condition. The pharmacist’s expertise in CMM management positively impacts patient care, and an
expansion of CMM services should be considered.
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Abstract: Evidence-based interventions have been shown to improve the quality of patient care,
reduce costs, and improve overall health outcomes; however, adopting new published research and
knowledge into practice has historically been slow, and requires an active, systematic approach to
engage clinicians and healthcare administrators in the required change. Pharmacists have been
identified as important agents of change and can enhance care delivery in primary care settings
through evidence-based interventions. Utilizing the Consolidated Framework for Implementation
Research (CFIR) we identify, assess, and share barriers and facilitators to program development, as well
as growth and expansion efforts across five discrete, university-subsidized, embedded-pharmacy
practices in primary care. We identified two overarching modifiable factors that influence current and
future practice delivery and highlight the role of academia as an incubator for practice change and
implementation: Data collection and information sharing. Conceptual frameworks such as CFIR help
establish a common vernacular that can be used to facilitate systematic practice site implementation
and dissemination of information required to support practice transformation.

Keywords: primary health care; pharmacy; evidence-based pharmacy practice; health outcomes;
academic; dissemination; practice transformation; implementation science; quality improvement

1. Introduction

Evidence-based interventions have been shown to improve the quality of care, reduce costs,
and improve health and humanistic outcomes [1,2]. However, adopting new published research
and knowledge into practice has historically been slow [3,4]. To increase the type and amount of
practice-based evidence to drive innovation and subsequently evidence-based practice in all patient
care settings, a better support for systematic engagement is needed. Academic pharmacists in clinical
teaching and patient care roles are ideally situated to identify and address barriers to implementation,
information dissemination, and to establish mechanisms to support lasting practice change.

Pharmacists holding faculty positions (i.e., academic pharmacists) who are embedded in clinical
settings have the responsibility of providing direct patient care in collaboration with interprofessional
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teams as well as facilitating clinical learning experiences for pharmacy students and residents [5].
Such positions may be in healthcare systems, hospitals, primary care clinics, community pharmacies,
or other practice settings. In addition to patient care activities and teaching, academic pharmacists often
have scholarship responsibilities and are expected to disseminate the results of innovative practice
activities. The American Medical Association (AMA) has called for embedding pharmacists into
practice as a means of enhancing patient care, raising physician satisfaction, and supporting practice
sustainability [6]. In these settings, pharmacists are already driving change in implementation science.

Dissemination and implementation (DI) science is a relatively new discipline that provides a
framework for stakeholders (i.e., researchers, clinicians, and healthcare administrators) to identify,
interpret, evaluate, and disseminate evidence-based research findings into practice (implementation) [3].
DI intends to bridge the gap between research and practice, translating evidence-based practice and
research into real-world settings using conceptual frameworks and translating lessons learned into
strategies that fit the daily workflow of a variety of clinical settings. Conceptual frameworks such as
those used in DI increase generalizability and interpretability of results, and expedite the application of
findings into practice by highlighting factors known to influence the outcomes of interest in this case,
implementation of interventions to improve health care delivery by better utilization of pharmacists in
the primary care setting.

DI has been used by pharmacists to study practice advancement and implementation in a
variety of settings (e.g., community pharmacies in Spain, hospital pharmacies in the US and United
Kingdom) [7–9]. However, to our knowledge it has not been used to explore the barriers and
facilitators of change pharmacists face when embedded in primary care settings and specifically the
role academic pharmacists can play in this incubator of change. There are many DI tools, frameworks,
and logic models (project roadmaps) available to assist stakeholders and guide systematic evaluation.
The Consolidated Framework for Implementation Research (CFIR) is a construct widely used in health
services and pharmacy research for over 20 years [10]. CFIR is intended to be flexible, enabling
researchers to tailor the framework to the specific intervention design, factors, and context studied.

In this article, we utilized CFIR and examples from five university-subsidized academic
pharmacists to identify and assess barriers and facilitators to the initiation and expansion of
embedded-pharmacy practice in primary care. The analysis focused on sharing the embedded
pharmacist’s experiences with practice implementation, steps taken, and examples of how these
changes impacted healthcare delivery and practice at their site (e.g., enhanced medication adherence,
reduced adverse events, and improved patient satisfaction). We hope through shared experience in
a structured format (CFIR) to guide pharmacists in the US and other countries to support program
development and expansion of pharmacist non-dispensing services in primary care.

2. Materials and Methods

To present our approach, we utilize a case series format, informed by a formative cross-site,
qualitative investigation of five sites in which the pharmacist was embedded in a primary care setting.
All sites were supported by one university system, Idaho State University. Partner healthcare facilities
varied in size, organization type (non-profit, for-profit), population served, and geographic location.
The practice transformation initiative spanned two rural and frontier states that historically have
limited healthcare resources (Idaho and Alaska).

To understand how practice sites experienced and/or were experiencing implementation changes
we developed a semi-structured interview guide, scheduled and interviewed pharmacists within
the embedded practice site(s). The interview guide focused on the factors surrounding practice
transformation and asked embedded pharmacists at the five sites to: (1) Describe the changes made by
primary care practice sites to embed the pharmacist faculty within the practice, (2) identify barriers and
facilitators to implementation, and (3) share personal experiences of how the embedded pharmacist has
engaged in the primary care practice. Questions focused on: (1) How the embedded pharmacist was
operationalized in the primary care setting including exploration and installation steps, (2) how the
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existing practice and workflow functions did or did not support the embedded pharmacist, (3) what
was helpful or not helpful during the implementation process, and (4) the pharmacists’ perception of
how other stakeholders (patients, providers, and the healthcare systems) viewed their addition to the
healthcare team. A template analysis approach was used to code interviews with individual embedded
pharmacists. As part of the process, codes were refined, coding definitions established, coding rules
developed, and interviews coded. CFIR domains and constructs were used to contextualize findings
that represented the factors influencing embedded pharmacists’ implementation in primary care
(Figure 1) [11]. Coded reports were then used to identify whether the finding (and matched construct)
exerted a negative, positive, or neutral influence on implementation.

Figure 1. Consolidated Framework for Implementation Research (CFIR) domains.

A narrative report of barriers and facilitators identified by site was developed by the desired patient
outcome (e.g., improved clinical outcomes, increased medication adherence, and reduced adverse
drug events) and was linked to the Centers for Medicare and Medicaid Services (CMS) established core
primary care (CPC) functions. CPC functions include insights on practice readiness, care delivery and
redesign, actionable performance-based incentives, necessary health information technology (HIT),
and data sharing. The five core CPC functions are: (1) Risk-stratified care management, (2) access
and continuity, (3) planned care for chronic conditions and preventive care, (4) patient and caregiver
engagement, and (5) coordination of care across the medical neighborhood. Similarities, differences,
and trends in how the practice sites experienced change were reviewed and summarized. Drawing on
the analytic matrices for each program component and CFIR domain, summary tables were developed
to visualize barriers and facilitators and support identification of key areas where additional support
would be necessary for long-term sustainability.

3. Results

What happened during the embedded pharmacists’ implementation? How did various
constructs influence operationalization of primary care workflows? What was the impact of the
embedded pharmacist on patient clinical outcomes, medication adherence, adverse drug events, and
patient satisfaction? The important contextual factors and examples as they relate to practice site
implementation, operationalization, and outcomes experienced at the five practice sites are shared
below. In Table 1, select factors contributing to perceived readiness (established from interview
data) were organized by CFIR domains and CPC components. In Table 2, barriers and facilitators to
implementation are presented.
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Clinical outcomes: In 1998, a university-sponsored embedded pharmacist position was established
at a for-profit, family practice clinic. This non-dispensing clinical pharmacy position, one of the first of
its kind in Idaho, was created as a rotation site for students to complete required advanced pharmacy
practice experiences (APPE) in primary care and was fully subsidized by the university.

Initially foreign to patients, providers, and healthcare administrators, it took approximately six
years to garner the necessary trust of healthcare providers and administrators for the pharmacist to
begin taking on specific tasks/roles to support the clinic providers (e.g., conducting chart reviews,
managing anticoagulation therapy). Relationships between the embedded pharmacist and clinic
developed over a six-year period starting with collaborating with providers to suggest evidence-based
pharmacotherapy recommendations to better meet clinic patient needs. Later, case examples and
individual-level health outcome data resulting directly from the embedded pharmacist contributions
were shared with providers and healthcare administrators. Improvements in traditional documented
health outcomes such as hemoglobin A1c and satisfaction metrics were shared with providers and
healthcare teams to demonstrate impact. It is noteworthy that, it was not until the embedded pharmacist
became a Certified Diabetes Educator (CDE) that healthcare providers and administrators within
the system more fully understood her role as a billable healthcare service provider supporting the
combined clinic visit structure. Initially, the primary care practice only supported using billing codes
such as 99211 typically used for the evaluation and management of an established patient with minimal
presenting problem(s) addressed in approximately 5 min, underbilling for pharmacist time, and health
services provided. Over the next 10 years, formal reimbursement and collaborative practice agreements
were established with the healthcare facility to enable the embedded pharmacist to independently bill
for the non-dispensing services provided and for the pharmacist outcome metrics to be reported with
system health metrics to insurers.

In 2007, the university approached a physician-owned clinic to establish another
university-subsidized, embedded-pharmacist position within primary care. The physician-owned
clinic, located in southeastern Idaho, provided care to rural communities and offered a unique
opportunity for the academic pharmacists, along with pharmacy residents and students to identify and
address rural health concerns of rural patients. Some clinical providers in this clinic were previously
exposed to pharmacy residents and clinical pharmacy services, but were not familiar with all of the
available supports an embedded pharmacist could provide within a primary care clinic. It was based
on this experience that an embedded position was created.

Over the following 13 years, the scope of pharmacy practice expanded to include management
of all health conditions covered within the clinic, focusing on the appropriateness of treatment and
monitoring of drug therapy. Acting as part of the team, individual-level metrics were not collected,
only team metrics, which demonstrates the level of the clinic commitment to engaging all providers.

Medication adherence: Adherence to prescribed antiretroviral therapy is essential for
maintaining viral suppression in patients with human immunodeficiency virus (HIV) and/or acquired
immunodeficiency syndrome (AIDS). Poor adherence is associated with an increased risk of drug
resistance, opportunistic infection, virologic failure, hospitalizations, and increased mortality [12–16].
Barriers to medication adherence typically revolve around unmet education and fiscal needs, both of
which were identified and addressed through increased, focused provider communication facilitated
by embedded pharmacists.

In 2014, a University-sponsored non-profit community pharmacy, was awarded a Ryan White
Capacity Grant to create and implement a Patient Centered Pharmacy Program (PCPP) in partnership
with a Federally Qualified Health Center (FQHC) to improve HIV management and reduce HIV-related
health disparities in rural Idaho. Enrollment, tracking, and delivery forms were created, training
materials for staff and patients developed, and unique payment support models (e.g., 340B pricing,
enrollment in Idaho’s AIDS Drug Assistance Program, manufacturer coupon cards, and Ryan White
Grant) secured by a pharmacy faculty member over a four-month period. Pharmacy students were
likewise employed to support training needs, pair individuals with appropriate payers, and foster an
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environment conducive to support medication adherence that would not have been possible without
university and grant subsidization.

Adverse Drug Events: According to the World Health Organization, an adverse drug reaction
(ADR) is a “response to a medication that is noxious and unintended” [17]. Many ADRs are preventable,
including known side-effects related to medication administration or a drug-drug interaction, but they
may be unexpected, such as an allergic reaction. Approximately 3.5% of all hospital admissions are
attributed to an ADR, and as the number and complexity of drug therapies increase, the number of
ADRs is expected to rise [18–22].

In the current practice environment, primary care providers face increasing demands on their
time (e.g., service and authorization requests, documentation demands) and shorter patient visits,
resulting in fewer healthcare issues addressed and diminished patient understanding [23–26]. Time
spent on patient education, medication/therapy management, and care coordination is significantly
reduced. This reduced time results in a knowledge gap, the “why behind treatment” is unclear and the
adverse drug event risk increased, especially in older adults with co-morbid conditions with complex
medication regimens [27,28].

In July 2007, an embedded, university-sponsored pharmacist position was established within
one of the internal medicine clinics, a clinic responsible for the management of ~1200 mostly older
patients per year. The pharmacist works under a Collaborative Practice Agreement (CPA) signed
by all the providers (nurse practitioners, physician assistants, and physicians) in the clinic. Patients
are referred to the embedded pharmacist for comprehensive medication reviews and chronic disease
management of diabetes, hypertension, hyperlipidemia, hyperthyroidism, asthma, and/or chronic
obstructive pulmonary disease. A team-based approach to care allows for real-time problem-solving,
with healthcare teams working together to make both individual level and program-based care decisions
to optimize drug therapy and to prevent ADRs. These co-developed plans decrease inappropriate
service utilization, free up providers to focus on their discipline specific scope of practice, and improve
health outcomes.

Medication-focused disease management activities that improve adherence and outcomes
include medication reconciliation, pre-emptive prior authorization requests, medication substitutions,
and ongoing, chronic disease management. Students completing rotations assist with medication
reconciliation, chart reviews, and researching drug information questions from providers, staff, and
patients, further expanding the impact of the pharmacist within the practice. In 2019, the embedded
pharmacists, working two days a week on site, completed 771 in-person and phone visits, notable
interventions included but were not limited to removal or addition of medication therapy (n = 85),
adjustment of medication dose (n = 235), changing ineffective therapy (n = 24), adherence identification
and intervention (n = 58), and patient education (n = 75).

In 2016, an embedded pharmacist position was created at the private medical group senior care
clinic (SCC), enabling it to achieve a Patient-Centered Medical Home (PCMH) status. The clinic provider
group, comprised of mostly seasoned practitioners, had never worked with an embedded clinical
pharmacist and did not know what services could be provided outside of medication reconciliation.
Through shadowing, engagement with providers, and collaboration with other PCMH-certified
clinics within the SCC providers learned how other facilities across the country were utilizing
embedded pharmacists to improve patient care beyond medication reconciliation. Collaborative practice
agreements were developed, and the pharmacist scope was expanded to include the referral-based
chronic disease state management, with a focus on reduction in documented ADRs and improved
medication therapy outcomes.

Despite these advances, sustainability and expansion of the SCC embedded-pharmacy practice
was limited by the ability of the pharmacist to bill for the health services provided. The ability of the
pharmacist to bill for non-dispensing health services was limited by staff awareness, healthcare facility
infrastructure, and supports. A portion of the pharmacist’s time was subsidized by the university
to support co-development and pilot testing of a billing and coding toolkit to support training and
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necessary coding and billing infrastructure within the EHR and facility. Over the past year, processes for
submitting claims to both public and private payers have been established, over 100 claims submitted,
reasons for rejected claims collected, and patient satisfaction measured.

4. Discussion

In this manuscript, we demonstrate how five practice sites approached and implemented
non-dispensing pharmacy health services in the primary care setting to enhance medication adherence,
improve health outcomes, and reduce the number of adverse events [29,30]. We utilized the CFIR
implementation framework to identify, understand, and highlight complex multicomponent healthcare
factors that influenced the implementation of embedded pharmacists within the primary care practice.

CFIR allowed researchers across sites to establish a common vernacular to facilitate systematic
interventions. We identified two overarching modifiable factors that influence current and future
practice delivery and highlight the role of academia as an incubator for practice change and
implementation: Data collection and information sharing.

Improved Data Collection: Making a convincing argument that a pharmacist should be added
to a care team may first require an objective proof that a pharmacist will add value and help meet
the needs of that team. This was the case for each of our sites and became evidence as each site
shared their anecdotal and/or limited data during the semi-structured interviews. Data collection grew
slowly with the addition of clinical tasks and responsibilities. Initially, pharmacists consulted with
providers, reviewing charts, and identifying issues, with little to no documentation of their efforts
in the medical record. As the interactions between providers, pharmacists, and patients increased,
documentation and collection of data increased. However, current methods of data collection at the
embedded sites are onerous (with the exception of the grant funded specialty position), systems are
not in place to support collection of pharmacist interventions, and make it difficult to recognize and
reimburse individual providers for their contribution. Without a streamlined method to collect and
differentiate contributions, it remains difficult for pharmacists to justify the need to expand the clinical
services offered.

Pharmacists in many different care settings are tracking their interventions to establish the value
they provide and help justify their current roles (as well as new roles). Once established, pharmacists
may use intervention tracking to identify opportunities for billing. Though in some settings, these data
are preliminary or significantly lacking, leaving a desire for more evidence-based practice data [31–33].

Practice-based evidence requires the collection, utilization, and sharing of available data. In order
to be sustainable, data processes also need to be efficient. In our case series, we found that data collection
strategies varied among practice sites and healthcare systems. To track data, some pharmacists used
features of their EHR (e.g., intervention tracking in Epic), self-developed mechanisms (e.g., spreadsheet
of interventions), or a mixture of both approaches. Such individual-level approaches make data
aggregation, utilization, and sharing difficult. While a universally utilized, nationwide data system for
pharmacists (and all healthcare practitioners) is ideal, it is unlikely to occur in the immediate future.
However, it is feasible for pharmacists working in the described university system partnership to
ensure consistency in data collection, which would allow for greater ease in data aggregation and
cross-site comparisons.

With the difficulties in collecting data and the potentially significant time requirements, it is
very important to consider what types of data should be collected and shared. Pharmacists should
consider what type of activities should be recorded, what level of detail would be required, and what
data would best demonstrate the value of the pharmacist/pharmacy team. Organizing interventions
into categories can help narrow the focus. Some categories may include clinical care, consultations,
cost savings, and patient education. The particular setting, role, and responsibilities of the pharmacist
will help determine what data are collected.

To make the goal of tracking pharmacist interventions attainable, the process of recording data
needs to be practical [34]. Pharmacists should ask, is there a workflow-based, efficient recording
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strategy I can utilize? To ensure data is efficiently recorded and adequately captured, an interface
with the current software (e.g., current electronic health record) will be important. Furthermore, most
pharmacists are not data experts and may require assistance from information technology personnel
or those with informatics backgrounds. In future academic/clinical contracts, it may be helpful to
ensure that efficient data collection is included. Standardizing data collection methods would also
allow pharmacists to collaborate on research more effectively [35].

Improved Data/Information Sharing: Once substantial data are collected, the dissemination of
those data to key stakeholders (health system administrators, legislators, other healthcare providers,
etc.) both internally and externally is essential for continued advancement of pharmacy integration
and practice transformation [1,36,37]. Currently, at all but one of our sites, work-arounds have been
created to collect and share information across providers. At the one site grant funds supported data
template development, form creation, and data collection. EHR templates that have been adapted from
other health professional EHR templates are not linked to other patient information, efforts to collect
and share information unnecessarily repeated, and note fields often used inefficiently and ineffectively
communicate vital patient health information among team members. In our experience, when data are
shared judiciously among team members and across interprofessional teams, it can affect and spur
practice change. However, diffusion, dissemination, and implementation of published clinical research
results into the practice needs to be more strategic to reach the proposed change.

Internal dissemination of pharmacy interventions and data is varied among practice sites.
Stakeholders may value different information depending on the practice site and their role in the
organization. Internal data are generally routed to health system administrators such as chief medical
officer (CMO), chief operations officer (COO), chief executive officer (CEO), chief financial officer
(CFO), quality managers, and other healthcare providers. For example, at our newest practice site,
data from pharmacist interventions are routed to the director of pharmacy, who then shares this
valuable information with the executive suite which includes the CMO, CFO, and COO. The CMO
and COO then communicate relevant findings directly to the medical providers at a monthly staff
meeting. The pharmacist attends these monthly staffmeetings along with behavioral health, population
health, diabetes task force, and the clinical leadership team, which has assisted in integrating the new
pharmacist clinical services into the practice site. Similarly, another clinic has quarterly quality meetings
in which health metrics such as the percentage of patients with controlled diabetes, hypertension,
and hyperlipidemia are reported to the staff. These meetings can be an opportune time to highlight
pharmacist interventions and impact on the quality of care.

Despite the significant number of health advances, a substantial gap remains between sharing
of this information and resultant incorporation into the clinical practice. Strategic and proactive
efforts to improve data sharing are required to facilitate adoption, scale practice change, and optimize
patient care delivery. To accomplish this the right information needs to be shared with the right
individuals. This can be one of the greatest challenges in external data dissemination. Careful thought
must be placed on whether to pursue publication in pharmacy, medicine, or public health journals.
Although the amount of pharmacist publications in major medical journals has increased over the past
two decades, the amount of published systematic reviews remains lacking. This may be due to the
previously mentioned challenge in standardizing data collection methods.

Data from our clinics have primarily been shared in pharmacy journals. Prior to establishing any
clinical service, a pharmacist needs to be able to obtain clinical privileges or a scope of practice. Sharing
how other pharmacists have done this in the past and possible examples of the scopes included can
guide pharmacists attempting to implement new services. However, other key stakeholders such as
physicians and health system administrators may not have exposure to these publications and thus
may not as widely recognize the impact pharmacists can have on clinical outcomes and quality metrics.
In the future, continued expansion of pharmacist publications to major medical journals may assist in
the circulation of key findings.

44



Pharmacy 2020, 8, 120

5. Conclusions

Academic pharmacists can be used to support program development, expand pharmacist
non-dispensing services in primary care, and ultimately serve as incubators for practice change.
However, data collection and information sharing are two modifiable factors that need to be addressed
to better influence current and future pharmacist practice delivery.
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Abstract: Pharmacists have demonstrated effectiveness in managing diabetes mellitus (DM) and
lowering hemoglobin A1C (A1C) through direct patient management. Often patients with diabetes
and elevated A1C may not be able to come into the clinic for separate appointments with a pharmacist
or for diabetes education classes. A novel way that pharmacists can assist in improving the control of
patients’ diabetes and improve prescriber understanding and the use of medications for diabetes is
by providing medication recommendations to medical residents prior to the patient’s appointment
with the medical resident. The results of this pilot study indicate that the recommendations provided
to family medicine residents and implemented at the patient’s office visit helped to lower A1C
levels, although the population size was too small to show statistical significance. This pilot study’s
results support performing a larger study to determine if the pharmacist’s recommendation not
only improves patient care by lowering A1C levels but if it also helps improve medical resident’s
understanding and use of medications for diabetes.

Keywords: chronic care management; team-based primary care; pharmacist in primary care

1. Introduction

Pharmacists in ambulatory care clinics have demonstrated effectiveness in improving the health
of patients with diabetes mellitus (DM) by lowering hemoglobin A1C (A1C) [1]. A common measure
of diabetes control is A1C and the American Diabetes Association (ADA) recommends lowering
A1C to help prevent complications [2]. Improving management and the control of a patient’s DM
by lowering A1C prevents microvascular and macrovascular complications [3,4]. Sinclair et al. has
shown that, in addition to improving patient care, pharmacists also help increase clinic reimbursement
from value-based payments for decreasing the number of patients that have uncontrolled DM [5].
Unfortunately, pharmacists are not available in every primary care clinic and are not able to see every
patient with uncontrolled DM. In addition, patients may not show up to these appointments because
they have challenges getting to the clinic or are fearful to discuss their condition [6,7].

In about one-third of Family Medicine residency programs, pharmacists have been a vital
member of the healthcare team and a majority of their time is spent providing pharmacotherapy
recommendations [8]. To help improve the management of patients with DM and encourage the
appropriate use of newer therapies (e.g., glucagon-like peptide-1 agonists) or complicated medication
regimens, such as basal and bolus insulin, providing recommendations to medical residents is
another way pharmacists can help improve patient care with long-term benefits. By providing these
recommendations prior to a patient’s appointment, the visit is enhanced by decreasing the wait
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time that is spent while the medical resident consults with the pharmacist and physician preceptor.
The medical resident may also benefit from gaining more confidence in the appropriate use of drug
therapies for DM. Medical residents come from different medical schools, which do not have consistent
training in DM management and when they first start the residency program they have not had
the opportunity to chronically manage severely uncontrolled patients with DM in clinic settings [9].
This pilot study was conducted to determine if pharmacist’s recommendations for DM therapy in
patients with A1C ≥ 8% given to family medicine residents prior to an upcoming office visit would help
improve that patient’s A1C levels and if these recommendations were helpful to the medical resident.

2. Materials and Methods

This was a prospective pilot, Investigational Review Board waived and privacy board approved
quality improvement project conducted at the University of Hawaii at Manoa John A. Burns School
of Medicine, Department of Family Medicine and Community Health clinic, located in a rural area
in the state of Hawaii. The pharmacist in the clinic was employed by the University of Hawaii at
Hilo Daniel K. Inouye College of Pharmacy and had a collaborative agreement and memorandum of
understanding to work in the clinic. A postgraduate year one pharmacy resident also assisted with
the project.

A list of patients, 18 years and older, with DM was obtained from the electronic medical record
(EPIC) and stored on a secure remote desktop. The electronic medical record automatically generated
this report based on diabetes mellitus diagnosis code within the office visit notes, problem list or
medical history. The report calculated the percentage of patients with an A1C > 9% because this is
a quality metric that is a measure of DM control and the data are reported to organizations, such as
the National Committee for Quality Assurance (NCQA) and Medicare as part of the Comprehensive
Primary Care Plus Program [10,11]. Although the quality metric included A1C > 9%, this study
included established patients with an A1C ≥ 8% to increase the number of patients in the study and
include those that had uncontrolled DM. Patients with an A1C < 8% were not selected because certain
patients may have a higher target A1C goal of < 8%. ADA guidelines recommend an A1C goal of < 8%
in some patients, such as those with advanced complications from diabetes (e.g., albuminuria), chronic
conditions or a history of severe hypoglycemia [2].

Patients included in the pilot study were established patients, 18 years and older, with Type 2
DM, A1C ≥ 8% and had an upcoming appointment with one of the family medicine residents in the
upcoming 6-8 weeks. There were no other additional exclusion criteria. Chart reviews performed on
appropriate patients included researching prior DM therapies and patient-specific concerns, such as
contraindications, cost, administration concerns, allergies and intolerances. Recommendations for
diabetes management were patient-specific, evidence based (ADA or American Association of Clinical
Endocrinologist (AACE) diabetes guidelines) [12,13] and cost effective based on patients’ drug coverage.
Diabetes management may be multifaceted; therefore, multiple recommendations were given per
patient to encompass many possible caveats. If information in the chart did not include medical
conditions that may be contraindications for use for medications, the recommendation to the medical
resident included verifying with the patient if they had a history of these medical conditions. All
recommendations also included medication-specific side effects to monitor. To determine the most
cost-effective medications, the pharmacist reviewed the patient’s drug formulary coverage on the
internet whenever it was available. In addition to medication recommendations, the pharmacist
also included recommendations on ordering pertinent labs (A1C, urine albumin to creatinine ratio,
lipid panel, serum creatinine, etc.). The family medicine residents, who were in postgraduate training
years 1–3, made the final decision to implement the recommendation based on the information obtained
during the visit, which incorporated any contraindications or concerns (e.g., hypoglycemia) presented
by the patient. The resident’s final plan for the patient was discussed with their physician preceptor
before implementation. To improve consistency of recommendations, only two pharmacists were
involved in the study. A post graduate year one pharmacy resident made the initial recommendations
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and the supervising pharmacist, who is a certified diabetes care and education specialist, reviewed the
initial recommendations and made changes to the recommendations when necessary.

The recommendations were either verbally shared with the family medicine resident, if the
resident was in the clinic with the pharmacist 1–3 days before the patient’s office visit, or a message
was sent in the electronic medical record. Chart reviews were performed after the office visit and
the following data were collected: if recommendations were accepted, if recommendations were not
accepted, the reason it was not accepted and the patient’s follow-up A1C drawn closest to the date of
the visit. If the office visit note’s assessment and plan section included the recommendation that the
pharmacist provided, it was considered implemented. If the recommendation was not documented
in the assessment and plan section, it was labelled as a recommendation not implemented. The
rest of the office visit note was reviewed to determine reasons for lack of implementation and if
no documentation of management of DM was included in the office visit note, the reason for not
implementing the recommendation was labelled as not enough time to discuss DM or the patient
was seen for another reason/complaint. Recommendations given to the medical residents occurred
over a period of 8 weeks from June to August 2019. Changes in A1C percentage for patients that the
medical resident implemented the pharmacist’s recommendations (recommendation implemented)
were compared to the patients that the medical resident did not implement the recommendations
(recommendation not implemented) and analyzed with a paired Student’s t-test. Follow-up A1C
results after the office visit and the recommendation given were conducted anywhere from 2 weeks to
8 months later.

The participating family medicine residents were asked to complete a written survey. The following
questions were asked: if the recommendations were helpful; if the resident wanted to continue receiving
the recommendation; if they preferred receiving recommendations verbally, in writing or both.

3. Results

The original report received from the electronic medical record generated 50 unique patients.
The pharmacist performed chart reviews on 27 of the 50 patients. Of the 27 patients, six patients
had a baseline A1C of < 8% and were excluded from the data analysis. The pharmacist reviewed
the chart and made a recommendation for DM therapy for 21 patients; 12 (57%) of the patients were
male with an average age of 49 years. Only 3 patients were ≥ 65 years old. See Table 1 for additional
baseline characteristics.

Table 1. Baseline Characteristics.

All Patients Chart
Reviewed (n = 21)

Pharmacist
Recommendation

Implemented (n = 15)

Pharmacist
Recommendation Not
Implemented (n = 6)

Age

Between 18 and 65 years 18 (86%) 13 (87%) 5 (83%)

≥65 years 3 (14%) 2 (13%) 1 (17%)

Gender

Female 9 (43%) 7 (47%) 2 (33%)

Male 12 8 4

Average body weight
(kg) 93.4 88.6 105.3

Average baseline number
of medications for

diabetes
2.14 2.33 2.08

Number of patients on
insulin 12 8 4
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Of the 21 recommendations made, 11 (52%) were sent via electronic message in the medical record
system compared to 10 (48%) conveyed to the medical resident verbally. Of those recommendations
made, 15 (71%) were implemented by the medical resident. Only 6 (29%) recommendations were not
implemented and the reasons for this include that patients that did not show up for their appointment
(n = 2), patients declined recommendations (n = 2) and there was not enough time to discuss DM or
the patient was seen for another reason/complaint (n = 2).

The A1C collected after the office visit was the one closest to the appointment when the pharmacist
recommendation was made. In the recommendation implemented group, the follow up A1C occurred
between 0.5–8 months (median 2.75 months) later, and in the recommendation not implemented group,
the follow up A1C occurred between 1–3.5 months (median 1.38 months) later. There was a higher
number of patients in the recommendation implemented group who had a decrease in A1C (67%)
compared to the recommendation not implemented group (50%). The average difference in A1C pre
and post study was decreased by 1.3% for the patients that the pharmacist’s recommendation was
implemented, and increased by 0.4% in the group in which the recommendation was not implemented
(p = 0.18). Table 2 includes a comparison of the average A1C levels for all patients and the changes
between groups. There were three patients in the recommendation implemented group compared
to one patient in the recommendation not implemented group that did not have an A1C done after
the office visit. The average A1C calculated was based on the number of patients that had an A1C
available after office visit.

Table 2. Average A1C levels and change of levels.

All Patients Chart
Reviewed (n = 21)

Pharmacist
Recommendation

Implemented (n = 15) *

Pharmacist
Recommendation Not
Implemented (n = 6)

Effect on A1C

A1C decreased 13 (62%) 10 (67%) 3 (50%)

A1C increased 4 (19%) 2 (13%) 2 (33%)

No A1C available 4 (19%) 3 (20%) 1 (17%)

A1C ≤ 8 post
recommendation 7 (33%) 6 (40%) 1 (17%)

Average A1C prior to
recommendation 10.6% 10.4% 11%

Average A1C post
recommendation ** 9.7% 9.1% 11.4%

Difference in A1C −0.9% −1.3% (p = 0.18) +0.4%

* One A1C result was > 14%, which was rounded to 14% for calculating the average for the recommendation
implemented group. ** Average calculated based on number of patients that had an A1C available after office visit.

Only two family medicine residents out of eleven completed the written survey (18% response
rate) and all responses were that the pharmacist’s recommendations were helpful, that they wanted to
continue receiving the recommendations and preferred written recommendations compared to verbal.

4. Discussion

Of the patients for whom the pharmacist recommendations were implemented, a majority of
patients (67%) had a decrease in their A1C, 40% of which had an A1C that was ≤ 8%, which is close
to target goal of < 7% for most patients with DM [2]. The average change in A1C from pre and
post recommendation decreased by 1.3% in the recommendation implemented group, whereas in
the group in which recommendations were not implemented, the average A1C increased slightly
(0.4%). These results indicate that pharmacist recommendations given prior to the office visit may help
lower A1C levels and improve the control of DM, and are in alignment with improvements in A1C in
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patients being chronically managed by pharmacists compared to physician care [14]. Ambulatory care
pharmacists that implement both direct patient care and provide patient-specific recommendations
could help a larger number of patients with DM lower their A1C.

This study was unique in that it provided patient-specific recommendations based on clinical
factors, medication history, and drug formulary coverage. A limitation of this study is that the total
population was small in this pilot study, n = 21, and the results did not show statistical significance.
One of the challenges in getting a higher number of patients in the study is the time it takes to make
the patient-specific recommendations and research formulary coverage. Diabetes is a complex disease
to manage and many factors, such as medication adherence and lifestyle modifications, need to be
assessed before making medication changes/additions. Recommendations were made after extensive
chart reviews and included caveats for use, such as assessing patient’s blood glucose levels at the time
of the visit, hypoglycemia and assessing if the patient had any contraindications to the medication
which may not have been included in the electronic medical record. The pharmacist included many
factors regarding the safety and efficacy of medications in the recommendations given and provided
alternative plans if other situations occurred when the resident talked with their patient. The family
medicine residents assessed the patient at the visit for any other factors that may have not been
considered and made the final recommendation based on their findings from that visit. The residents
also reviewed and discussed with the physician preceptor, prior to implementing the plan, which
helped ensure patient safety. Thus, if there were other factors the family medicine resident obtained
during the actual office visit, the recommendations were not implemented. Patients included in the
study were identified by a report generated by the electronic medical record system based on the
diabetes diagnosis code manually added to the record in the problem list, office visit or medical history.
There were some patients with diabetes not included in the report if the physician did not enter a
diabetes diagnosis code or if a patient had an incorrect primary care provider assigned to their medical
record. However, this would most likely have omitted only a small number of patients.

Although the lowering of A1C is promising, there were other limitations to this study. Roughly,
19% of patients did not have an A1C drawn after their office visit or scheduled office visit, which may
have influenced the average post-recommendation A1C levels. These patients did not complete lab
tests or did not come in for follow up, despite recommendations and reminder calls to schedule follow
up appointments. This rate is similar to average no show appointment rates of 24% reported for family
practice clinics, which may indicate this is similar to real life practice [6].

ADA guidelines recommend checking an A1C every 3 months if a patient’s A1C is not controlled [2].
However, in practice it is difficult to get all patients to have their A1C drawn exactly 3 months after the
visit. For the purposes of this quality improvement pilot study, the A1C drawn closest to the date of
the office visit where the recommendation was made ensured a consistent data point. The median of
2.75 months after the office visit for recommendations implemented is close to the recommendation to
check at 3 months. However, the recommendation not implemented group’s median time A1C value
after the visit was 1.38 months, which may not be an appropriate comparison to the group in which
the recommendation was implemented, since it was done so soon after the visit. Further analysis
comparing the A1C 3 months after the recommendation versus the one done closest to the date of
the office visit would be a helpful subgroup analysis to determine if the recommendations that are
accepted do lower A1C, as it should be lower for both data points.

Another factor affecting post-recommendation A1C levels is adherence. Even though the family
medicine resident implemented the pharmacist recommendation and prescribed new medications
or altered the medication regimens, the patient may not have been compliant. Other factors, such
as improper administration technique for injectable medications, although not accounted for, are
worth mentioning.

This study did not create a formal protocol or treatment algorithm for the recommendations,
which may cause differences in recommendations. To limit the differences, all recommendations were
based on the ADA and/or AACE treatment algorithms, and a pharmacy resident provided the initial
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recommendation that was reviewed by one pharmacist. A protocol/treatment algorithm should be
included in the larger study to ensure the consistency of recommendations as more pharmacists and
pharmacy residents will be involved.

Other challenges conducting this study were duplicate pharmacist efforts made when patients
rescheduled their appointment with another family medicine resident. The reasons the patient
rescheduled with another resident included patient preference or that the original resident was not
available (scheduled in another rotation/clinic, on vacation or sick). In these situations, the pharmacist
sent the recommendation to the new family medicine resident assigned to see the patient. In some
cases, the pharmacist was not aware of the change in provider until after the visit, due to last minute
changes in the schedule, and the new provider did not receive the recommendation. Determining a
way to link the recommendation to the patient to have it available to different family medicine residents
will help to ensure the different providers have access to the recommendation.

Another objective of the study was to assess if the recommendations made by the pharmacist were
helpful to the family medicine residents. Although feedback was positive and residents requested to
continue receiving the recommendations, having only two surveys completed was a limitation for this
part of the study. Higher survey response rates could have been achieved by distributing the survey
electronically or by sending reminders the day of or the day after the visit. Supplementary studies should
include survey questions that assess if the recommendations improve the residents’ understanding
and implementation of DM medications. Improving family medicine residents’ understanding and
implementation of DM medications could translate to far-reaching, long-term benefits, as this could
improve therapy inertia and will further improve patient care.

Based on the promising results from this pilot, additional studies with a larger population
are warranted. Additions to a future trial besides those listed above, that would improve the
validity of the results, would be to add a control group, defined as those patients with DM and an
A1C ≥ 8% that were seen by the medical residents in the same time frame but did not receive the
pharmacist’s recommendations.

5. Conclusions

The results of this pilot study are promising and indicate further studies are warranted to confirm
that patient-specific pharmacist’s recommendations for DM management given either verbally or
written, to a family medicine resident prior to a patient’s appointment is an effective method to reduce
patient’s A1C.
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Abstract: This case report details the five year journey of implementing, growing and optimizing
a primary care pharmacist model in the ambulatory clinic setting within a health system. There is
published evidence supporting the numerous benefits of including pharmacists in the primary
care medical team model. This case report provides information regarding evolution of practice,
the pharmacists’ roles, justification and financial models for the pharmacist services, as well as lessons
learned and determined conclusions.
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1. Introduction

Over the past decade, health systems have undergone dramatic changes to meet the need for
improved quality of care and outcomes. Health systems are now focused on the quadruple aim:
enhancing patient experience, improving population health, reducing costs, and improving the
work–life balance of health care providers [1]. In the ambulatory clinic setting, new strategies have
stressed the importance of team-based, patient centered care that focuses not only on clinical outcomes
but also on patient experience and financial implications [2]. Clinical pharmacists are in a unique
position to be an essential member of this changing landscape and can provide effective collaboration
to target the quadruple aim [3].

Multiple studies have shown the significant impact pharmacists can make to improve the quality
of care and outcomes. In one large integrated health care system, pharmacists providing medication
therapy management (MTM) services had an estimated return on investment (ROI) of $1.29 per $1
spent, while 95.3% of patients agreed or strongly agreed that their overall health had improved because
of MTM [4]. Pharmacists have also shown benefit in several chronic disease states. For patients with
atrial fibrillation, MTM services decreased emergency department visits, hospitalizations, and annual
total care costs [5]. For patients with end stage renal disease, pharmacist interventions are estimated
to save $3.98 for every $1 spent on pharmaceutical care [6]. For patients with uncomplicated mental
health conditions, ambulatory care pharmacists supported an average decrease in PHQ-9 scores from
14.5 to 8.5 [7].

The American Society of Health System Pharmacists (ASHP) has the firm belief that pharmacists
are vital in providing primary care [8]. With a 22% decline in primary care physicians, ASHP believes
pharmacists can be utilized to improve access and continuity in care while contributing to chronic
disease state management [8,9]. In addition, studies have shown that other medical professions are
supportive of pharmacists in primary care settings. In a Likert survey (scale of 1–5) given to physicians
and nurses who work with clinical pharmacists at an ambulatory cancer center, the response was
overwhelmingly positive with median scores of 5 on questions such as the pharmacist had a positive
impact and improved outcomes, the pharmacist allowed the clinic to run more efficiently, and a
full time pharmacist in clinic would be valuable [10]. Throughout the country, health systems have
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implemented models that allow pharmacists to order laboratory tests, initiate or modify medications
and educate patients with the goal of improving the quality of care that patients receive [8].

This case report describes one health system’s experience with the evolution of primary care
pharmacist’s service scope, utilization, and outcomes from part-time pilot to scale. It is important to
note the other contributing factors to the success of this journey including the health system growth,
specifically a group practice physician strategy, evolving payer mix, and competitive landscape.

Froedtert Health comprises eastern Wisconsin’s only academic medical center, five hospitals,
nearly 2000 physicians and more than 40 health centers and clinics. The health system represents the
collaboration between Wisconsin’s largest multispecialty physician practice with two community-based
physician groups. In the most recent fiscal year, outpatient visits exceeded 1.3 million, inpatient
admissions were 52,855 and visits to the network physicians totaled 1,059,268.

2. Evolution of Primary Care Pharmacy

As the health system’s group practice strategy evolved so did the concept of leveraging the
pharmacist. The ambulatory pharmacy department started at Froedtert Hospital, the academic medical
center, in 1996 with a part time Anticoagulation Clinic created to address patient safety in relation to high
risk medication management, as well as improve provider satisfaction. The model of the ambulatory
pharmacy department has subsequently grown to support both specialty focused clinics and primary
care. In this model, ambulatory clinic pharmacists develop collaborative practice agreements (CPA’s)
that describe the disease states, medication classes, and labs that can be reviewed and ordered by
the pharmacist. In Wisconsin, the law regarding the pharmacist’s scope of practice is broad and
allows for physician delegation. In 2007, the organization identified a strategy to improve clinical
education provided to its primary care affiliated clinics, while at the same time reducing the presence
of pharmaceutical representatives in the clinic. The pharmacy department was asked to develop
and support an unbiased provider education model around medications. This initiative started as
twice-monthly educational sessions provided in person by pharmacists at four clinics. As the primary
care site footprint grew from four to nine over a one-year period, this strategy evolved into virtual
learning sessions (via teleconference) and the contracted FTE between primary care and pharmacy was
re-evaluated. A pilot model of leveraging two part time pharmacists sharing time at four clinic sites
was developed. This model included embedding the pharmacist physically at their clinic sites for 1

2 to
1 full day per week. The four largest sites were chosen to receive this support. Key outcome measures
included drug therapy consults, cost savings, and therapeutic interchange initiatives. Over time, it also
evolved to focusing on patients transitioning from the inpatient environment back to their primary
care physician (PCP).

The model of part-time pharmacist support struggled in terms of proving concrete outcomes,
as there was no specific disease state area of focus. It also proved to be challenging for the pharmacists to
become a reliable member of the care team with such limited hours of support. Thus, the model evolved
to a one-year pilot using one full time pharmacist splitting time 50/50 with two of the largest primary
care clinics. A key component to the success of this second model was the pharmacist that was hired
for this role had experience in establishing new services and working in a fully capitated health system
supporting primary care clinical outcomes. The primary care pharmacist model quickly began to focus
on outcome and cost based metrics with an emphasis on diabetes and inpatient transitions of care.
Because of this focus, during a time when the health system was also starting its journey towards taking
on financial risk with payer partners, the model was able to show demonstrable results for an outcome
where there was already financial incentives. After a year, this pharmacist model was brought forward
for executive leadership discussion and a second pharmacist FTE was approved. This pharmacist was
positioned to focus on and support the newly formed Care Coordination department and shared risk
goals. The concept of embedding a pharmacist within Care Coordination was felt to be a reasonable
next iterative step towards scaling pharmacist support across the growing group practice locations.
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In 2015, the health system formed a unified group practice of three legacy physician practices.
This increased the number of disparate primary care sites from approximately 10 to 25. Senior leadership
that led this new group practice identified the need for a pharmacy leader on their executive team
and the pharmacy leader with the most ambulatory experience was chosen. This allowed for a deep
shared understanding of the goals and strategies for both group practice success and ambulatory
pharmacy expansion. The Chief Medical Officer (CMO) of the group practice also had a role in leading
the population health strategies of the organization. By having a strong relationship with the CMO,
the pharmacy leader was able to be at the forefront of developing population health strategies.

One area of focus was concerning patients with uncontrolled diabetes. Pharmacists providing
diabetes care in ambulatory settings has been shown to decrease hemoglobin A1c, systolic blood
pressure, and low-density lipoprotein cholesterol [11]. As a result, in 2016, a population health
approach to managing uncontrolled type 2 diabetics (A1c > 9%) was formed and called the Ambulatory
Diabetes Outreach Program (ADOP). This program included leveraging the two existing pharmacist
FTE, as well as adding 1 FTE pharmacist and 1 FTE Certified Diabetes Educator (CDE) RN. This was
the health system’s first step to proactive population based outreach and enrollment in a care team
providing virtual support and disease state management to patients via telephone. The first patient
population enrolled was the covered lives for which the health system had taken on some financial risk.
The population health approach also included a strategy to integrate digital technologies to augment
care by improving patient engagement in their healthcare. This strategy aligned with the health
system’s investment in the formation of a new digital health accelerator company, and positioned
ambulatory pharmacy as a key collaborator willing to work towards shared goals.

The primary care pharmacists were embedded in assigned clinics as much as possible with time
present matching to clinic size, while the CDE RN focused support of the centralized care coordination
department. Pharmacists also maintained provider-referred patients for other disease states including
hypertension and polypharmacy. Having the specific population focus of the uncontrolled type 2
diabetic population (via the ADOP initiative) helped articulate the role and scope for the smaller sites
with less historical exposure to pharmacist services.

Over the next 3 years, the demand for expansion and broadening of the primary care pharmacist
model led to approval of an additional four FTE of primary care pharmacists. The program demonstrated
a significant improvement in diabetes specific outcome goals, as well as broad patient and provider
acceptance and demand.

3. Initial Lessons Learned

As alluded to above, having a pharmacy leader fully embedded in the group practice executive
leadership team led to incredible insight and creative application of pharmacy support services
beyond the typical primary care pharmacist role. This helped build trust and shared accountability in
positioning the goal of a successful embedded primary care pharmacist program as something that
multiple stakeholders had an interest in, such as group practice operations, population health/clinically
integrated network, innovation and digital therapeutics. When opportunities arose, such as changes
leading to access constraints in one market, the primary care pharmacist was thought of as a
potential solution alongside advanced practice providers by the Chief Operating Officer (COO) of the
group practice.

Consistency in the model of primary care pharmacist deployment is ultimately necessary. There are
several options to consider for the primary care pharmacist model: centralized with no co-location at
clinics, clinic attribution with minimal co-location, or site attribution with majority co-location. In each
of the models, consistency must be maintained via a central pharmacy leader and intentional workload
prioritization determined by pharmacy and senior clinic leadership. There are positives and negatives
with each model (see Table 1). One key benefit of an embedded pharmacist model is that it allows
for easier patient visit access and being potentially leveraged to avoid unnecessary physician visit
utilization. The VA health system has optimized this model and subsequently changed both physician
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and patient expectations of whom and how their care is managed [12]. They have seen success with
these changes resulting in increases in both number and scope of ambulatory pharmacists at VA
systems [13]. One potential downside of embedding is that the pharmacist can be pulled into non-top
of license broader care team work more easily. Within the centrally located model, the pharmacist
can be successful with early adopter physicians who are open to collaboration with an extended care
team member. Communication with various physicians can be more challenging in the centrally
located model and can seem more onerous to the provider not having easy access face to face with
the pharmacist. Lastly, splitting time amongst a high number of clinics and being primarily centrally
located limits the pharmacist’s ability to be easily accessible for patient visits.

Table 1. Pros/Cons with Pharmacist Models.

Pros Cons

Embedded Pharmacists Model

Easier patient visit access
Can help avoid unnecessary physician visit utilization

Proven to be effective and successful in several publications
Better patient outcomes, patient satisfaction, better efficiency, etc.

Streamlined face-to-face communication with providers
Easier integration into care teams

Improved transitions of care
Can increase job satisfaction

Pharmacists must ensure their work is at the top of their
education and training

Logistics (i.e.,: physical space, clinic staff support) need to
be determined

Centrally Located Model
Less disruptive to workflow within clinic

Can streamline communication between pharmacists & leadership
Improved equity amongst pharmacists

Communication with providers can be less efficient
May take more time to create positive and trusting

relationships with providers
Workflows are necessary for appropriately scheduling

pharmacist visits
Model may be more reliant on the provider actively

connecting the patient to the pharmacist

Conclusion: Ultimately, the embedded model was chosen due to its ability to allow for stronger relationship building
with the care team, easier integration into providing care to patients, and better real time access for patient visits.

In this health system, the model that has demonstrated the most success is clinic attributed
embedded pharmacists aligned with an appropriate number of clinics based on patient volume/panel
size, and with a clear population focus to align their services with the organization’s strategic goals.
The embedded pharmacist allows for stronger relationship building with the providers and care
teams, easier integration into patient care and better real time access for patient visits. Having these
established relationships has also allowed for more facile development of new services, testing of new
models, and quicker provider acceptance of patient care decisions made by the pharmacist.

4. Primary Care Pharmacist Roles

The pharmacist role in primary care and population health is to achieve valued outcomes for
patients, as well as organizational goals. To accomplish this, the pharmacists provide care to patients
that are referred by the physician or they proactively contact patients that match certain health metrics.
The primary care pharmacists focus on both routine chronic disease state management services
(diabetes, hypertension, polypharmacy/complex medication regimen review) and predetermined
populations (i.e., diabetic patients with A1c >9, uncontrolled hypertensive patients on 2 or more
blood pressure medications). This model recognizes the importance of the relationship between the
patient and primary care physician, while also layering on services from the extended care team
to selected uncontrolled populations without requiring the physician to determine that the patient
needs additional support. The selected populations can be prioritized and evolve over time to align
with patient, provider and organization need. These can include patients with select uncontrolled
disease states, or there could be specific work done with a broader look at the patient’s various
uncontrolled healthcare gaps, or include a medication specific focus such as safety initiatives or
medication de-prescribing efforts.

Primary care pharmacists are leveraged as a resource to help in the ongoing education of providers
and care teams. The primary care pharmacists write and circulate an electronic monthly newsletter of
primary care focused topics, including guideline updates, primary care literature evaluations, and new
drug approvals. Additionally, the pharmacists provide clinical presentations every quarter at the
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provider meetings across all the primary care health centers. This has been greatly appreciated by
the providers and has helped remind all of the important role the pharmacists play as part of the
clinic team. A primary care pharmacist is a member of the Ambulatory Therapeutics Committee
and co-chaired a workgroup that focused on improving the safety and accuracy with administering
vaccines across all clinics. The primary care pharmacists have been educated on the retail pharmacy
services that the organization provides and have created positive working relationships with the retail
pharmacists. This has helped the primary care pharmacists feel confident in recommending these
services to their patients, which decreases the risk of polypharmacy, improves the rate of medication
adherence and provides revenue to the organization.

5. Justification of Services

In order to maintain and optimize the primary care pharmacist model, it is very important to have
access to data and communicate the benefits consistently to senior clinic leadership and physicians.
In regards to the data, it is essential that an efficient and standardized workflow is created for the
pharmacists to follow. This allows for the electronic health record to be optimized and provide data
without requiring manual manipulation. A monthly dashboard of productivity and quality metrics
was created and is shared with the primary care pharmacists on a monthly basis, and shared with
the physicians and senior clinic leadership on a less frequent yet consistent basis. The dashboard
can be drilled down to the individual pharmacist, which is shared by the pharmacy leader 1 on
1 with each pharmacist. This data helps the pharmacists feel confident in their clinical decisions
and workflows, while also helping them determine what needs to be further refined to improve
their individualized metrics. Based on these metrics and reviews of other primary care pharmacist
models, a patient panel size was determined for each primary care pharmacist. This expectation
was shared with the pharmacists and is reviewed on a monthly basis to hold each pharmacist
accountable. Because the pharmacists are co-located at the clinics a majority of time, it is essential
for the pharmacy leader to create a positive, virtual working relationship with each pharmacist.
This typically involves face-to-face regular meetings at the start of the working relationship and
demonstrated consistency with following-up on email communications. After the trusting relationship
has been formed, having effective virtual meetings has proven to be successful. It is also essential that
the pharmacist create strong working relationships with their providers, clinic staff and local clinic
leadership. Finally, an important factor that should not be overlooked in ensuring success with this
model is encouraging the physicians to talk to their patients about the role of the pharmacist in their
care. The pharmacists have found that patients are more likely to agree to work with the primary care
pharmacists and ultimately achieve better care outcomes when this warm hand off occurs.

6. Financial Models

There are several considerations in relation to the financial model to support expansion of primary
care pharmacist services. The lack of provider status for pharmacists and subsequent inability to
bill for clinical services provided by the pharmacists requires health systems to be creative to justify
primary care pharmacist services. There are several options that allow for primary care pharmacists to
provide clinical services without requiring the health system to incur the full expense of the FTE.

School of Pharmacy faculty funding support is an option that can provide a portion of a primary
care pharmacist FTE to provide care in the ambulatory setting without requiring a significant financial
investment from the organization. With this option, it is important to ensure the partnership with
the School of Pharmacy allows for alignment of the faculty pharmacists model of care with what the
organization has deemed as value added. Additionally, pharmacy residency training has expanded
significantly, especially PGY2 ambulatory focused residencies, which has grown by 112% over the
last five years [14]. By having PGY2 ambulatory focused residents, additional primary care pharmacy
services can be provided at a significantly reduced financial rate.
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There are other options that increase revenue for the organization to help with off-setting the
expense of the primary care pharmacist FTE. Because pharmacists do not have provider status, it is
essential to have positive working relationships with Compliance, Risk, IT and Finance representatives
within the organization. This allows for optimization of reimbursement through compliant channels
for the primary care pharmacists. In the non-hospital clinic space, pharmacists have minimal billing
opportunities and primarily bill incident-to the provider. Billing incident-to requires direct supervision
of the provider (must be located in the same clinic suite) at the time that the pharmacist is providing
service to the patient and also has specific documentation requirements. While reimbursement is very
minimal when billing incident-to in the professional setting, it is often helpful to demonstrate any
incremental revenue, along with cost savings, to the organization. Payers may be interested in piloting
a program where primary care pharmacists are paid for their patient encounters while being held
accountable to shared clinical expectations and total cost of care reduction. If a strategic goal is to
improve patient access to providers, pharmacists can provide certain visits to allow for physicians to
focus on visits requiring diagnosis or complicated disease state management. Prescription revenue
associated with utilization of the organization’s retail pharmacies is another way to tie actual dollars
into support of pharmacy services. Other options focus on saving costs for the organization. Fully at
risk organizations have a closely managed medication formulary for both in clinic administration
as well as outpatient prescribing. Clinic based pharmacists have typically been very involved in
the assessment and roll out of these initiatives leading to cost savings for their organizations [15,16].
And last but certainly not least, the continual growth of technology in support of efficient, evidence
based care for populations will have significant impact on how the primary care practice of the future
looks. Automation of appropriate patient care activities and stratification of populations that need
additional management will continue to allow all care team members to operate more efficiently,
including pharmacists.

Several of the above financial models have demonstrated success within the health system.
The strong partnership with the Medical College of Wisconsin School of Pharmacy has allowed for
additional FTE to provide pharmacy services in the primary care clinics, while also providing an
excellent learning APPE experience to several learners. The health system has three PGY2 ambulatory
pharmacy residents who complete a longitudinal primary care rotation, which allows for an entire
additional 1.0 FTE to provide pharmacy services either through the residents’ staffing or by allowing
additional capacity for the preceptors throughout the second half of the residency year. The majority
of the primary care clinics are located in the professional space, so incident-to billing is utilized by the
pharmacists when appropriate. Although this revenue is not significant, it is direct revenue correlated
to the pharmacists’ services. When reviewing revenue from prescription capture, it is essential to
have the data capabilities to drill down to the detailed level to determine how the primary care
pharmacists are positively impacting this. The pharmacists have allowed for perceived increased access
to the primary care providers by providing intensive focus on uncontrolled diabetes and optimizing
hypertension medications without requiring PCP office visits.

7. Conclusions

Over the past 5 years, the primary care pharmacist team has grown from 1 FTE covering two
primary care clinics to 7 FTE plus 3 PGY2 pharmacy residents covering all 25 primary care clinics.
Determination for the appropriate scale for this innovative team is based on number of providers,
provider panel sizes and the individual pharmacist’s panel size. A lot of work has occurred on
implementing, maintaining and optimizing the organization’s current primary care pharmacist model.
More work needs to continue in order to effectively grow this model. As previously stated, the ability
to quantify how a pharmacist can improve physician access or increase their patient panel is important
to the organization. An area of focus for the upcoming year is to create a definition of appropriate
pharmacist utilization and calculate the associated financial outcomes related to that. It is important for
pharmacy leadership to be aware of changes to the organization or payer landscape so that growth can
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occur in accordance with those changes. As quality metrics or shared risk models continue to grow in
importance to the organization, it is essential to creatively think about how primary care pharmacists
can impact those metrics effectively and efficiently.

It cannot be understated as to how important it is to share clinical data and successes of the primary
care pharmacist model with the pharmacists, providers, clinic and senior leadership. The majority
of the clinical data results for these primary care pharmacists is related to the uncontrolled type 2
diabetes patient population. All key stakeholders need to be consistently reminded of the positives
and successes of the primary care pharmacist model. This will help with maintaining, as well as
growing the model. The more people who understand what the pharmacists are capable of producing
within clinic practice, the more success will be seen and pharmacists will be sought after to solve
appropriate problems.

For some organizations, senior leaders and physicians, the primary care pharmacist model can
be a new endeavor. The pharmacy leader will have a lot of heavy lifting to do while requesting and
implementing this model. Relationships of the pharmacy team with others outside of pharmacy are key
to the success of creating such a program. These relationships span all roles and disciplines across the
organization. It is particularly helpful to understand what is most important to the key stakeholders so
that data can center on that and be shared appropriately. It is also incredibly helpful to network with
innovative ambulatory pharmacists and leaders outside of the organization to understand creative
models and best practices. The pharmacy leader must demonstrate accountability by sharing both
successes, as well as challenges and failures with the model. This case review documents the steps that
were taken, primarily over a five year period, to request, implement, optimize, maintain and effectively
plan for future growth of a primary care pharmacist model at a health system.
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Abstract: (1) Objective: To determine the change in prevalence of clinical pharmacists as clinician
educators within family medicine residency programs (FMRPs) in North America and to describe
their clinical, educational and administrative scope over time. (2) Methods: A systematic review of
the literature was performed starting with an electronic search of PubMed and Embase for articles
published between January 1980 and December 2019. Studies were included if they surveyed clinical
pharmacists regarding their clinical, educational, or other roles in FMRPs in the United States or
Canada. The primary outcome was the change in prevalence of clinical pharmacists in North
America. Secondary outcomes included: demographic information of clinical pharmacists, change
in the prevalence in Canada and United States, and descriptions of clinical services, educational
roles, and other activities of clinical pharmacists within FMRPs. (3) Results: Of the 65 articles
identified, six articles met the inclusion criteria. The prevalence of clinical pharmacists as clinician
educators in FMRPs in North America has grown from 24% to 53% in the United States (U.S.)
and from 14% to 47% in Canada over the study period. The clinical and educational roles are similar
including: the direct patient care, clinical education, and interprofessional education and practice.
(4) Conclusion: The prevalence of clinical pharmacists in FMRPs is growing across North America.
Clinical pharmacists are highly educated and trained to support these clinician educator positions.
While educational roles are consistent, clinical pharmacists’ patient care roles are unique to their
clinical site and growing.

Keywords: pharmacist; medical education; family medicine; graduate medical education;
interprofessional

1. Introduction

The American College of Clinical Pharmacy outlined eight standards of practice for clinical
pharmacists, including qualifications, process of care, documentation, collaborative team-based
practice and privileging, professional development and the maintenance of competence, professionalism
and ethics, research and scholarship, and other responsibilities. These other responsibilities may include
the roles of educators, clinical preceptors, mentors, administrators, and policy developers. Based
on these standards, clinical pharmacists are educated and trained professionals who work in direct
patient care environments. Clinical pharmacists use a patient care framework, the Pharmacist Patient
Care Process, to identify, assess, evaluate, and monitor patients’ medication-related needs. Clinical
pharmacists collaborate directly with other healthcare professionals to provide care for patients [1,2].
Within training programs like family medicine residency programs (FMRPs), clinical pharmacists have
the opportunity to display their role as clinician educators. Clinical educators are practitioners who
are also dedicated to teaching and developing themselves as educators [3].
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Clinical pharmacists have been clinician educators in family medicine residency programs (FMRPs)
for several decades, with the first account of their roles documented in 1977 [4]. Clinical pharmacists’
roles within FMRPs have been further described, and family medicine physician perceptions of their
integration in both the United States and Canada have been positive. Physicians reported having
clinical pharmacists integrated into their practices which resulted in positive effects on patient care,
meaningful contributions to knowledge, and an increased understanding of interprofessional team
practices [5–9].

Pharmacy education and training in North America has evolved over the past several decades
to support direct patient care, interprofessional education, and collaborative practices. The latest
standards in the United States from the Accreditation Council for Pharmacy Education incorporates
the Institute of Medicine recommendations for the education of all healthcare professionals [10].
Attributes these pharmacists should possess upon graduation include competencies to meet the needs
of contemporary practice such as: provide patient-centered care, work in interprofessional teams,
employ evidence-based practices, apply quality improvement methods, and use informatics [11].
The most recent standards from the Canadian Council’s Accreditation of Pharmacy Programs also
mirror these competencies [12]. Post-graduate pharmacy residency training in both the United States
and Canada embrace these competencies as well to train pharmacy graduates in the additional skills
necessary for these unique patient care and educational positions [13–15]. This shift in focus to address
the needs of contemporary practices, including interprofessional education and collaborative practices,
has likely influenced the role of the clinical pharmacist within FMRPs.

The primary objective of this review is to determine the change in prevalence of clinical pharmacists
as clinician educators in FMRPs in North America over time. The secondary objective was to describe
the clinical, educational, and administrative scope of these clinical pharmacists in FMRPs.

2. Materials and Methods

This systematic review was performed in accordance with the preferred reporting items for
systematic reviews and meta-analyses (PRISMA) guidance [16].

A researcher (J.L.L.) conducted an electronic search of PubMed and Embase for articles published
between January 1980 and December 2019. The search was completed on 8 May 2020. Searches
included keywords of the following terms: family medicine residency, family practice residency, pharmacist,
and pharmacy. Broad terms, such as family medicine residency, were combined in strings with specific
terms, such as pharmacist, for focused results. Search results were limited to the English language.
Bibliographies of the included articles were reviewed for potential additional articles for meeting
the criteria for inclusion.

Studies were included in this review if they surveyed clinical pharmacists regarding their clinical,
educational, or other roles in FMRPs in the United States or Canada. Studies were excluded if: (1) only
abstracts could be obtained via library access at either the University of Minnesota or University of
Illinois at Chicago; (2) the survey related to an intervention-based project or service; (3) the survey
was not conducted nationally across either the U.S. or Canada; (4) it was not within an FMRP. Article
citations and abstracts were downloaded into a text document for review. Authors (J.B.J. and J.L.L.)
performed title and abstract screening independently. The title and abstract screening results were
discussed between the authors (J.B.J. and J.L.L.) and inclusion/exclusion discrepancies were determined
through consensus.

The primary outcome was the change in prevalence of clinical pharmacists in North America.
Secondary outcomes included: the demographic information of clinical pharmacists, change in
prevalence in Canada and the United States, and descriptions of clinical service, educational roles,
and other activities of clinical pharmacists within FMRPs.

Descriptive statistics were used to calculate quantitative data not described explicitly by the study
authors. A chi-squared statistical test was performed to determine the changes in prevalence of clinical
pharmacists in FMRPs in the U.S. and Canada. A thematic analysis of qualitative information was
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completed systematically by coding data for the themes in practice and educational roles to summarize
and describe clinical and educational activities [17].

3. Results

Of the 65 unique articles identified in PubMed and Embase, six studies met the inclusion criteria
for analysis in this review [18–23]. The flowchart for inclusion and exclusion is provided in Figure 1.
Of the six studies included, four studies occurred in the United States [18,19,21,23] and two studies
occurred in Canada [20,22]. All of the included studies used similar survey methodology, including
contacting FMRP program directors or their program administrators to identify the clinical pharmacists
practicing within each FMRP. Each of the included studies used unique, researcher derived surveys
with varying areas of focus for collecting data on pharmacists within FMRPs as noted in the data below.
Surveys were not available for analysis.

Figure 1. Flow diagram of the study.

3.1. Prevalence

The prevalence of clinical pharmacists in FMRPs has grown from 24% in 1990 to 53% in 2015 (95%
CI 21.2–34.7; p < 0.001) in the United States [19,21,23] and from 14% in 1994 to 47% in 2009 (95% CI
17.6–45.1; p < 0.001) in Canada [20,22]. Table 1 describes the number of programs surveyed, program
response rates, the number of programs with clinical pharmacists, and pharmacist survey response
rates. The demographics of clinical pharmacists in FMRPs from 1983 to 2015 are described in Table 2.
Overall, clinical pharmacists were young (<40 years old) with a PharmD degree, residency training,
and had an appointment in a college/school of pharmacy or medicine.
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Table 1. Clinical pharmacists in family medicine residency programs in North America from 1983
to 2015.

Survey Year
(Country)

Total Number
of Programs, n

Programs with
Responses

Obtained, n

Programs with
Clinical

Pharmacists, n

Programs with
Pharmacists out of

Programs with
Responses, %

Pharmacist Survey
Response Rate, %

2015 [23]
(U.S.) 480 396 208 52.5

(208/396)
56.1

(142/253)

2009 [22]
(Canada) 158 86 40 46.5

(40/86)
80.0

(32/40)

2000 [21]
(U.S.) 579 555* 155 27.9

(155/555)
74.7

(130/174)

1994 [20]
(Canada) 82 58 8 13.8

(8/58)
100.0
(9/9)

1990 [19]
(U.S.) 381 325 79 24.3

(79/325) NR

1983 [18]
(U.S.) 386 NR 68 NR 72.1

(49/68)

Note: For the pharmacist survey response rate, the denominator represents the number of pharmacists identified
from the programs with pharmacists. The numerator indicates the number of pharmacists responding to the survey.
*Number was extrapolated from published data in each article, and was based on the calculation from response rate.
U.S. = United States; NR = not reported.

Table 2. Demographics of clinical pharmacists in family medicine residency programs in North America
from 1983 to 2015*.

Characteristic
1983 [18]

(US),
n = 49

1990 [19]
(US),

n = 80

1994 [20]
(Canada),

n = 9

2000 [21]
(US),

n = 130

2009 [22]
(Canada),

n = 32

2015 [23]
(US),

n = 142

Age, years

13 (27%) <30

34.6
(range 24–51)

“Most” were
30–40

36.5 ± 8.2
(range 25–59) 78% <45

38.5 ± 9.6
(range 26–67)

29 (59%)
30–40

4 (8%) 41–50
3 (6%) 51–60
0 (0%) >60

Gender
Male 37 (76%) 68% 1 (11%) 46% 36% 43 (30%)

Female 12 (24%) 32% 8 (89%) 54% 65% 99 (70%)

Degree
PharmD 67% 85% 1 (11%) 89% 76% 138 (97%)

Residency 53% 68% 5 (56%) 69% NR 104 (86%)

Academic
appointment

C/SOP 28 (57%) 61 (76%) NR 80% NR 105 (74%)
C/SOM 19 (39%) 29 (36%) NR 52% NR 69 (49%)

*Reporting in the table varies based on how the data were reported in the studies. Underlined numbers were
calculated based on the published data in each article. PharmD = doctor of pharmacy; C/SOP = college/school of
pharmacy; C/SOM = college/school of medicine.

3.2. Clinical and Educational Scope

Within the Unites States, clinical pharmacists’ time spent in direct patient care roles rose from
36% in 1990 to 53% in 2015, while time spent in teaching roles decreased from 43% in 2000 to 32% in
2015 [19,21,23]. The time clinical pharmacists in the United States reported spending on various areas
within the FMRPs is shown in Table 3. The time Canadian clinical pharmacists spent was not described
in the literature.
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Regarding patient care activities, clinical pharmacists consistently provided patient
education [18–20,22] and drug information [18–20,22,23]. Patient care services were reported in
both inpatient [18,20,21,23] and outpatient settings [19–23]. The types of patient care activities reported
include: inpatient rounding, direct patient care in outpatient practice, chart reviews, patient assistance
programs, pharmacokinetic drug monitoring, nursing home visits and discharge counseling.

Clinical pharmacists within FMRPs have consistently provided clinical education through drug
information [18–20,22,23] and indirect care activities, such as precepting, consults, and/or chart
reviews [18–23]. Educational activities also often included formal teaching, such as didactic presentations
and conferences [18,19,21–23] and also the noted facilitation of specific residency rotation for family
medicine residents [19,21,23]. The learners consisted of family medicine residents [18–23] and pharmacy
students [18–21,23]. Other interprofessional learners included medical students [19–21,23], nurses
and nurse practitioners [18–21,23]. Pharmacy residents were first reported as learners in 2000 [21,23].

Table 3. Clinical pharmacist percentage of time spent within the United States family medicine
residency programs.

1990 [19] 2000 [21] 2015 [23]

Patient Care, % 36 37 53

Teaching, % 35 43 32

Research/Scholarship, % 12 12 8

Administration, % NR 12 6

NR = not reported.

4. Discussion

Interprofessional education and training via clinical pharmacists as clinician educators within
FMRPs is well established. This research sought to define the trends in the prevalence and clinical
and educational scope over time within FMRPs in North America. Clinical pharmacists within FMRPs
have grown significantly over the last 40 years in both the United States and Canada. The growth
in integration of clinical pharmacists appears to have been through an expansion of their clinical
and interprofessional teaching roles, with reductions in administrative and research time.

A swift growth in pharmacy residency training positions has supported this growth of clinical
pharmacists within FMRPs. Post-graduate training for pharmacists has occurred since the 1930s with
the official classification of residency training in the 1960s [24]. Pharmacy residency programs are
delineated as post-graduate year 1 (PGY1) programs, which are general hospital practice-focused, or
post-graduate year 2 (PGY2) programs, which are specialized in one area such as ambulatory care or
critical care. Accredited PGY1 pharmacy residency programs have grown exponentially from roughly
1600 positions in 2007 to 3924 positions in 2020 [24,25]. Similarly, accredited ambulatory care PGY2
pharmacy residencies, the pharmacy specialty most congruent to family medicine, has grown from 62
positions in 2013 to 187 positions in 2020 [25]. In addition to clinical practice training and experience
within residency training, many pharmacy residencies provide teaching experiences and faculty
development [26,27]. The rapid growth of pharmacy residency programs for the training of clinical
skills with an incorporation of teaching and faculty development has encouraged and supported
the growth of competent clinician educators as pharmacists within FMRPs. Recently, the Accreditation
Council for Graduate Medical Education (ACGME) expanded their medical residency faculty definition
to include non-physician members, such as clinical pharmacists [28]. The scholarship, teaching,
and education of clinical pharmacists within FMRPs now supports the overall FMRP faculty program
requirements for accreditation.

Physician–pharmacist collaborative practices improve patient care outcomes and are cost
effective [29]. Yet, barriers exist to the full integration of pharmacists into the care team, including
perceptions of knowledge deficits, limited experience working with pharmacists, and communication
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challenges [30]. The integration of clinical pharmacists within FMRPs can invalidate many of these
perceived barriers early in a physician’s career, building the foundation for long-term, progressive
incorporation of team-based care to improve patient outcomes, patient satisfaction, and provider
satisfaction. Specifically, integrating clinical pharmacists may also help family medicine physicians
and other members of the health care team meet the quadruple aims of improving population health,
improving the patient’s experience of care, reducing the per capita cost of health care, and improving
the provider experience [31,32]. Pharmacists within FMRPs should share explicit information regarding
their education, training, and benefits to their roles with physician residents and faculty to remove
the perceived bias and implicit attitudes.

There are limitations to this systematic review of the literature. Each of the studies included in this
review used different surveys for the collection of its data, making accurate comparisons challenging.
Additionally, there are significant differences in healthcare and health-systems in the United States
compared to Canada. While growth in team-based care is universal between the two countries, there
are financial confounders in the U.S. related to the privatization of healthcare that limits the feasibility
of the incorporation of clinical pharmacists within FMRPs.

The prevalence of clinical pharmacists within FMRPs in North America is growing. The education
and training changes support clinical pharmacists as valuable clinicians for direct patient care and faculty
members within FMRPs. The standardization of the integration of pharmacists within FMRPs supports
training resident physicians to collaborate with pharmacists throughout their careers to improve
patient outcomes in their practice.

5. Conclusions

The prevalence of clinical pharmacists in FMRPs is growing across North America. Clinical
pharmacists are highly educated and trained to support these clinician educator positions.
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Abstract: The movement to integrate pharmacists into primary care team-based settings is growing
in countries such as Canada, the United States, the United Kingdom, and Australia. In the province
of Ontario in Canada, almost 200 pharmacists have positions within interdisciplinary primary care
team settings, including Family Health Teams and Community Health Centers. This article provides
a narrative review of the evolving roles of pharmacists working in primary care teams, with a focus
on evidence from Ontario, as well as drawing from other jurisdictions around the world. Pharmacists
within primary care teams are uniquely positioned to facilitate the expansion of the pharmacist’s
scope of practice, through a collaborative care model that leverages, integrates, and transforms the
medication expertise of pharmacists into a reliable asset and resource for physicians, as well as
improves the health outcomes for patients and optimizes healthcare utilization.

Keywords: primary care team pharmacist; pharmacist-physician collaboration; comprehensive
medication management; chronic care management; team-based primary care; interprofessional
collaboration

1. Introduction

Although pharmacists are the most accessible and visited healthcare professionals in the
world, the contributions that pharmacists make to interdisciplinary healthcare settings often remain
overlooked [1–3]. It is known that poor communication and connectivity between healthcare
professionals can fragment patient care, is a significant contributor to the development of drug-related
problems (DRPs), and results in poorer health outcomes and experiences [4–6]. Moreover, since most
prescribing of medications occurs in primary care, defined as a “whole-of-society approach to health
and well-being” that addresses the broader determinants of health [7], pharmacists have an integral
role in providing education and information about the appropriate and safe use of medications to
patients, as well as to other healthcare professionals [8]. Healthcare professionals who work within a
primary care team (PCT) have significantly improved communication and coordination, are optimally
placed to detect and resolve DRPs, and can improve the availability and efficiency of healthcare [9,10].

In the past two decades, the movement to include pharmacists as essential members of PCTs
has gained traction in a number of countries, including Canada [9,11,12], the United States [13–15],
the United Kingdom [16,17], Australia [18], Malaysia [19–21], and Brazil [22]. Pharmacists integrated
into interdisciplinary PCTs globally demonstrated their significant role in many direct patient care
activities, including medication management, identifying adverse or incorrect medication usage,
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counselling on medications, and effectively optimizing a patient’s understanding of their own
medication regimens to enhance overall quality of life [9,23].

Canada has 10 provinces and 3 territories in which healthcare is primarily the responsibility of
the province. In the province of Ontario, this is achieved with connection and coordination of the
provincial healthcare system carried out by Ontario Health, an agency created by the Government
of Ontario. Ontario recently transitioned to a regional health administrative structure with the
introduction of Ontario Health Teams, which will eventually provide healthcare coverage for different
areas of the province. Each Ontario Health Team is expected to provide integrated care across
healthcare sectors, within a local community, including primary care. Primary care is provided
through a mix of fee-for-service and organized-team-based care models. The most cohesive and
comprehensive team-based care models are Family Health Teams (FHTs) and Community Health
Centers. These provide care for approximately 20%, or 3 million people, in the province and are the
main team-based setting, which include integrated primary care team pharmacists [24].

There are currently over 15,000 pharmacists working in Ontario (comprising approximately
one-third of all pharmacists in Canada) [25] in pharmacy settings, including community, hospital,
and interdisciplinary PCTs, such as FHTs and Community Health Centres [26]. Pharmacists are
included as healthcare team members since the inception of the FHT model in Ontario in 2005. In FHTs,
pharmacists provide on-site and in-office care to patients through specialized clinic services and
comprehensive medication therapy management, and patient documentation by a pharmacist is
included in the site electronic medical record [27]. Additionally within Canada, the province of British
Columbia recently initiated a pilot program in 2018 to eventually integrate 50 pharmacists into PCTs,
with the goal of revolutionizing pharmacy practice and patient care in that province [28]. Despite
recent steps to embed pharmacists across Canada into PCTs, Canada lags behind other countries like
the United Kingdom, where the National Health Service implemented a $100 million (in United States
Dollars), five-year program to incorporate 1500 pharmacists into PCTs [17].

Given the continued expansion of pharmacy scope of practice in Ontario and across Canada,
this article aims to provide a narrative review describing the evolution and evidence of the role of PCT
pharmacists in Ontario, and then considers this evidence for the current impact of PCT pharmacists,
in other jurisdictions around the world.

2. The Pharmacist’s Role in Primary Care

The skills of pharmacists in primary care include the provision of direct patient care
through management of medications, examination and screening, chronic disease management,
drug information and education, collaboration and liaison, quality assurance, and research [29–31].

A study surveying pharmacists working in Ontario FHT sites about their involvement in various
primary care activities found that the majority of time was spent on managing medications, conducting
medication reviews, and communicating and educating other healthcare professionals (Table 1).
As Ontario continues to see an expanded scope of practice, further research is required to determine
how the activities of pharmacists in PCTs will also evolve.

Table 1. Selected major activities performed by pharmacists in Family Health Teams (FHTs) in Ontario i.

Activity Category Specific Activity Carried Out Percent of Respondents N: % (N = 70)

Direct Patient Care
Managing medication-related issues 96

General medication reviews 70
Medication reconciliation 63

Education and drug
information

Unstructured education to other healthcare practitioners 73
Mentoring students 27

Structured education to patients in a group setting 16

Systematic improvement
programs

Creating new programs for patients 19
Improvement in drug prescribing/use 17

Other activities Research/quality improvement 9
i Adapted from [32].
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In contrast to other pharmacy settings, pharmacists working in PCTs have additional roles that
emerge when working with other healthcare professionals [33]. For example, pharmacists working in
Ontario FHTs reported that their role was more strongly anchored in supporting healthcare professionals
to manage medication use, locally implement national health priorities, arrange access to funding
and health services, as well as design treatment pathways for patients [34]. The wider scope of a
pharmacist’s clinical duties in PCTs, which can include point of care anticoagulation monitoring in
specialty PCT clinics, and direct collaboration with other healthcare professionals was shown to result
in a longer acclimatization process for pharmacists in FHTs across Ontario, than for pharmacists in other
practice settings [35]. However, research in Canada and the United Kingdom suggests that pharmacists
working in primary care are well-positioned to build relationships with pharmacists working in
community and hospital settings and ultimately collaborate to provide patient care that is coordinated
across pharmacy settings. This might include monitoring of patients started on new medications,
patients transitioning between healthcare environments, and improved accuracy and continuity of
medication review assessments, and other healthcare information [36,37]. These intra-professional
relationships and roles are critical to facilitate improved patient care. In the United Kingdom, a pilot
project integrating nearly 1500 pharmacists into PCTs highlighted the additional roles of pharmacists
responding to hospital discharges and prescribing, which, unlike in many other countries, pharmacists
have the authority to do in the United Kingdom [38].

3. The Demonstrated Value of Pharmacists Integrated into PCTs

There is increasing evidence and support for the broader integration of pharmacists into PCTs.
In Ontario, pharmacist integration into PCTs was shown to improve an array of health outcome
quality measures, such as appropriate medication use, hypertension control, medication consultations,
improved prescribing, reduced healthcare utilization and medication costs, and improvement in the
management of chronic conditions [37]. The reductions in incorrect or unsafe use of medications
quantify the direct benefits of the pharmacist’s role into interdisciplinary PCTs and are further supported
by research in Ontario, where pharmacists reported improved confidence in their role and the ability
to support other healthcare professionals [10].

Identification of DRPs is one of the most significant contributions a PCT pharmacist can make.
Research conducted across Ontario FHTs showed that medication reviews conducted by pharmacists
are able to reduce medication discrepancies and rectify DRPs [6]. In this study, among a sample of
237 patients, 16 pharmacists found that patients were on an average of 9.2 prescription medications,
and identified an average of 2.1 medication discrepancies and 3.6 DRPs per patient [6]. Pharmacists
identified more than one medication discrepancy per patient and that almost every patient had a drug
therapy problem. Similarly, in another Ontario study, when 7 pharmacists were integrated into seven
PCTs and conducted medication reviews for 969 patients, PCT pharmacists were able to identify at
least one DRP in 93.8% of patients, and also found an average of 4.4 DRPs per patient [37].

Another study of 1634 patients in an Ontario FHT identified DRPs in 88% of patients, with the most
common DRPs categorized as additional drug therapy needed (33.7%), inappropriate dosage (16.1%),
and adverse drug reactions (13.7%) [39]. When DRPs were identified by the PCT pharmacist, a positive
clinical outcome was realized for approximately 80% of patients, upon 2-year follow-up [32]. These
findings are comparable to findings across FHTs in Ontario that found the most common DRPs were
additional drug therapy needed (22.6%), inappropriate dosage (14.1%), and receiving a drug with no
indication (13.1%) [6]. In the province of Quebec, one study reported that pharmacists detected 300 DRPs
(an average of 7.2 per patient) and that the most common DRP was ‘drug use without indication’ (27%);
physicians accepted nearly 90% of the recommendations made by PCT pharmacists [9]. This is mirrored
in Australia where PCT pharmacists have a higher rate of recommendations made and implemented,
as a result of medication reviews, than those conducted by non-PCT pharmacists [40,41]. In another
Australian study, the number of DRPs per patient fell to zero, after a 6-month follow-up with a PCT
pharmacist, while patient adherence to medications simultaneously improved by approximately 20% [5].
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These findings are further supported by a randomized control trial in Malaysia for patients with diabetes,
hypertension, and hyperlipidemia, in which pharmacists were able to identify a medication issue in over
50% of patients [21]. Pharmacists were able to convey these issues to physicians, who implemented 87%
of the pharmacist’s recommendations [21]. Collectively, these findings demonstrate that pharmacists
in PCTs are able to identify and address medication discrepancies and DRPs, to improve medication
management, the provision of appropriate prescribing and simplifying patient’s medication regimens.

The impact of pharmacist-led interventions in PCTs for elderly patients also improved medication
adherence and reduced emergency room visits and hospitalizations due to DRPs [32], as well as
improved prescribing appropriateness [42] in Ontario and globally. These improvements are particularly
significant among polypharmacy patients [43]. Pharmacists in Ontario-based PCTs also showed
improvements for chronic condition management among patients on medications for diabetes [44]
and anticoagulation [35], which is also complemented by additional evidence from the province of
Alberta, Canada, for improvements in blood pressure and cholesterol [45]. These studies demonstrate
the pivotal and proactive role pharmacists play in optimizing patient care, when integrated into PCT
settings around the world.

4. Collaboration with Physicians

Physicians attributed many benefits to having a pharmacist integrated into their practice, including
having a colleague who is able to provide reliable drug information, optimize medication prescribing,
improve clinical documentation, services, and recommendations, and enhance patient care [46].
In research conducted among physicians working in PCT sites across Ontario, physicians are supportive
of receiving, and choosing to implement recommendations made by pharmacists working at the
same PCT site [47]. In turn, PCT pharmacists reported receiving more consultations and referrals
once the physician was offered initial feedback and suggestions regarding treatment plans for their
patients [46–48]. At Women’s College Hospital in Toronto, collaboration between a clinical pharmacist,
a pharmacy resident, and physicians, allowed the interdisciplinary team to successfully meet their
deprescribing goal, aligned with the World Health Organization’s call for action to decrease avoidable
medication-related harm [49]. This collaboration between physicians and pharmacists also led to
improved relationships and communication between healthcare professionals that facilitate patient
care planning, documentation, and implementation [33].

In the state of California in the United States, 69 physicians participated in a cross-sectional survey
on their experience working with clinical pharmacists in PCTs; 90% of physicians noted improved
medication management of their patients and 93% of respondents recognized the pharmacist’s
recommendations as clinically meaningful [15]. Similarly, in a survey of fifty-six physicians in the
state of North Carolina, 87.5% felt that identifying enhanced clinical outcomes was the top benefit of
embedding a clinical pharmacist into their practice [50]. In addition to optimizing outcomes for patients,
a systematic review found that pharmacists in PCTs reduced physician workload substantially [51].
Primary care physicians further described that the inclusion of a clinical pharmacist can improve
the perceived quality of their patients’ healthcare, the quality of the medication decisions made, and
the management of medications [29]. Patients who met with both a physician and pharmacist when
transitioning between points of care, for example, from hospital to home, reported a reduced hospital
readmission rate as well as benefitted from discontinuing an unnecessary medication, receiving new
medications, and having non-adherence addressed [29].

In jurisdictions such as Malaysia where pharmacist integration is emerging, it is important
to leverage evidence from countries where integration of pharmacists was successful, in order to
strengthen physician awareness of and support for the significant roles and contributions of pharmacists
in PCTs [19,20].
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5. Perspectives from Patients

The benefit of pharmacists in primary healthcare was also studied among patients. At the Centre
for Family Medicine Family Health Team in Ontario, patients and caregivers communicated the
benefits of having a comprehensive medication review in an interdisciplinary setting. This includes
a decrease in inappropriate medication use, optimization of hypertension and diabetes medication
regimens, as well as minimization of antipsychotic use for the behavioral and psychiatric symptoms of
dementia [33]. In the United States, pharmacist-managed clinics act as an opportunity for patients
to receive detailed medication information, focused on their specific needs and desires [52]. Patients
expressed a sense of companionship with the pharmacist, which improved the patient’s desire to reach
their healthcare goals [52]. In Malaysia, qualitative research on patient perspectives on pharmacist
integration demonstrates that patients believe pharmacists play a substantial role in informing patients
of the safe and appropriate use of medications [19]. Additionally, when PCT pharmacists provide
medication education and information, many patients feel that the medication-related education,
disease-related education, and delivery of education they receive is excellent [53]. Research around the
world supports that patients prefer to have their care coordinated between a physician and pharmacist
and recognize that this collaboration is integral to optimizing their care [5].

6. Evolving Pharmacy Education and Practice

The role, impact, and value that pharmacists contribute to primary care is significant. In order
to support the continued integration of pharmacists into PCTs, improvements in educational and
training opportunities for young pharmacists is required globally [10,22]. The “ADapting pharmacists’
skills and Approaches to maximize Patient’s drug Therapy effectiveness” (ADAPT) program was
developed based on experience with training and mentoring pharmacists, to integrate into PCTs in
Ontario and that hosted by the Canadian Pharmacists Association [54–57]. The ADAPT program aimed
to provide a standard approach to medication assessment, team collaboration, patient assessment,
evidence-based decision making, and documentation, facilitated through an e-learning program [57–59].
This program provided evidence supporting continuing education via online learning, with pharmacists
reporting high satisfaction and confidence in skills that they could directly apply in their professional
careers [57,58]. The ADAPT educational program was adapted for use by clinical pharmacists and
professors at the Virginia Commonwealth University School of Pharmacy in the state of Virginia,
United States. Its use resulted in improvements in providing care, interviewing, documenting, and
collaboration for pharmacists working within primary care in Canada and the United States [60].

Research from the existing Primary Care Pharmacy Specialty Network (PC-PSN) in Canada
also demonstrated that listservs can act as key channels for PCT pharmacists to connect to share
information, identify solutions for complex patients and care, and provide mentorship opportunities [61].
Further research demonstrates that pharmacists identified key competencies for working in primary
care, which include a focus on communication, collaboration, and professionalism, and consider
how these relate to pharmacists and other healthcare professionals in understanding the evolving
roles of PCT pharmacists in order to establish performance indicators to support professional
education [62]. As found in Brazil, training opportunities within interprofessional teams also improves
the understanding that healthcare professionals have about the roles and competencies of pharmacists
on their PCT, and in the long-term can help to demonstrate the impact and importance of their work [22].
To complement this work, opportunities for pharmacists to gain direct experience through training
and educational placements in PCT environments, and to continue to build a community that fosters
sharing of interprofessional clinical knowledge and skills, will better equip pharmacists for future
practice in PCT environments.

To strengthen the successful integration of pharmacists into PCT practice settings, is it critical to
ensure there are opportunities and support available for the increased visibility of pharmacists as PCT
ambassadors. For example, in Ontario, at times a pharmacist represents allied healthcare professionals
on the Association of Family Health Teams Ontario (AFHTO) Board of Directors, which improves

77



Pharmacy 2020, 8, 234

the visibility and credibility for the role of pharmacists in PCTs [26]. Furthermore, the Pharmacy
Specialty Network (PSN) developed by the Canadian Society of Hospital Pharmacists and the Canadian
Pharmacists Association, enables pharmacists to share practice-based resources; develop, support,
and maintain networking opportunities for pharmacists; advocate for the role of pharmacists in
PCTs; and provide education and training to its members, including mentorship opportunities for
pharmacists new to PCT settings [63]. The development of Pharmacist Program Toolkits by the
IMPACT project (Integrating Family Medicine and Pharmacy to Advance Primary Care Therapeutics;
www.impactteam.info) provides guidance and strategies for PCTs to successfully integrate pharmacists
alongside other healthcare professionals. To provide additional resources for PCT pharmacists,
the Ontario Pharmacists Association developed a toolkit [64] that pharmacists can leverage to practice
to their full scope.

7. Improved Outcomes for Patients and Optimization of Health Systems

A systematic review found that emergency room visits decreased and savings in medication and
health system costs were realized when pharmacists are integrated into PCTs, even with increased
primary care usage [51]. Improvements in health outcomes at the individual and population level
was also demonstrated when pharmacists work as a member of an inter-professional team, as well as
decreased fragmentation within the healthcare system [51]. Although there are no published economics
analyses based on the Ontario data, one study estimates that PCT pharmacists can offset costs to the
healthcare system by $1079 per patient and can generate revenues for the PCT that are 38% in excess
of the cost of the pharmacist’s time [29]. To realize these opportunities more fully in primary care in
Ontario and around the world, further research is required to evaluate health system impacts and
outcomes, over the long-term, upon embedding pharmacists into PCTs.

8. Conclusions

Pharmacists in Ontario are now formally funded by the public healthcare system to be members
of the interdisciplinary healthcare team. There is a growing evidence base that describes the role and
impact of Ontario-based PCT pharmacists, which is consistent with evidence emerging worldwide.
Pharmacists within PCTs are uniquely positioned to facilitate the expansion of the pharmacist’s scope
of practice through a collaborative care model that leverages, integrates, and transforms the medication
expertise of pharmacists into a reliable asset and resource for physicians. Further research in Ontario is
needed to quantify the effectiveness of PCT pharmacists on health outcomes, and the resulting impact
on healthcare service use and costs.
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