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Background: Various clinical pharmacy services exist to improve the health outcomes of patients. However, there are
numerous barriers to their implementation and execution, especially in outpatient settings. As pharmacists design
and implement clinical pharmacy services in outpatient settings, they often do not consider the needs of providers
until after service development.
Objectives: The purpose of this study was to assess primary care providers' (PCPs') perceptions of clinical pharmacy ser-
vices and their clinical pharmacy support needs.
Methods: Aweb-based survey was distributed via email to PCPs across North Carolina (NC). Survey dissemination was
completed in two phases. Data analysis consisted ofmixedmethods – quantitative and qualitative. Descriptive statistics
were used to analyze demographic differences within each phase as well as the ranking of medication classes/disease
states by providers. Qualitative data analysis through inductive coding was done to assess provider perceptions of
clinical pharmacy services.
Results:The response rate of the surveywas 19.7%. Providers with previous experiencewith a clinical pharmacist rated
overall services as positive. 62.9% of PCPs (N=80) provided their perception of the positive attributes (pros) of clin-
ical pharmacy services. 53.5% of PCPs (N=68) provided their perception of the negative attributes (cons) of clinical
pharmacy services. The top three medication classes/disease states that providers indicated they would value clinical
pharmacy services for were: comprehensive medication management (CMM), diabetes medication management, and
anticoagulation medication management. Of the remaining areas assessed, statin and steroid management ranked the
lowest.
Conclusions: The results from this study demonstrated that clinical pharmacy services are valued by PCPs. They also
highlighted how pharmacists can best contribute to collaborative care in outpatient settings. As pharmacists, we
should aim to implement the clinical pharmacy services that PCPs would value most.
Introduction

As the US population ages, the number of patients at risk of experienc-
ing medication errors or adverse effects increases with the number of
medications they take. Polypharmacy is a growing concern that cannot be
adequately managed by the dwindling number of primary care providers
(PCPs) in the US, which contributes to poorer patient health outcomes
and quality of life.1,2 Additionally, increased medication use and associated
errors currently cost the US healthcare system approximately $20 billion
annually.3 While this trend is concerning, there are multiple ways that
pharmacists can be integrated into healthcare teams, which can lead to
optimized medication use, decreased healthcare utilization, and better pa-
tient outcomes.4 For example, pharmacist integration can help impact key
quality metrics, such as the Centers for Medicare and Medicaid Services
(CMS) Merit based Incentive Program (MIPS) and Health information
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Effectiveness Data and Information Set (HEDIS) measures, that primary
care practices may be targeting to improve patient outcomes.5,6 Other as-
pects of the quadruple aimof healthcare – enhancing patient experience, re-
ducing costs, and improving the work life of healthcare providers – can also
be impacted by pharmacist integration.7–9

A variety of clinical pharmacy services are currently provided in outpa-
tient settings. These services are provided by consultant pharmacists in long
term care settings, community pharmacists via comprehensive medication
reviews, and ambulatory care pharmacists through comprehensive medica-
tion management (CMM), transitions of care (TOC), and disease state man-
agement services. Many of these services have positively impacted patient
outcomes but are often not fully utilized due to existing barriers, such as
the cost of embedding a pharmacist in a clinic, the inability of pharmacists
to bill for clinical services, and inadequate understanding of how pharma-
cists can assist in providing patient care.10–12
(S.P. Ferreri), lori_armistead@unc.edu (L.T. Armistead).

2023

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.rcsop.2023.100267&domain=pdf
http://dx.doi.org/10.1016/j.rcsop.2023.100267
mailto:gutierrez.belyin@gmail.com
mailto:stefanie_ferreri@unc.edu
mailto:lori_armistead@unc.edu
http://dx.doi.org/10.1016/j.rcsop.2023.100267
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/rcsop


B. Gutierrez Euceda et al. Exploratory Research in Clinical and Social Pharmacy 10 (2023) 100267
As the number of patients with chronic diseases and multiple medica-
tions continues to increase, patient care demands of PCPs are also increas-
ing, creating space for pharmacy practice evolution.1 However, little is
known about the types of clinical services PCPs want pharmacists to pro-
vide. As pharmacists attempt to design and implement clinical pharmacy
services in outpatient settings, they often do not consider the perspectives
and needs of providers until after service development. Therefore, the ob-
jectives of this study are to examine the medication therapy areas and/or
chronic disease states that PCPs want assistance with most and to under-
stand PCPs' general perceptions of clinical pharmacy services.

Methods

Study design/procedures

A web-based survey (Qualtrics XM 2022) consisting of 14 questions,
was developed. This survey included five demographic questions, six ques-
tions about previous experiencewith clinical pharmacists, two questions on
medication classes or chronic disease states they would value clinical phar-
macist assistance with, and one question on the current quality metrics
their practice is using. The survey consisted of a mix of open ended, Likert
scale, ranking, and multiple-choice questions. The survey questions were
developed by a team of physicians, pharmacists, and researchers for use
in an ongoing opioid and benzodiazepine deprescribing study (UNC
IRB#19–2920), a cluster randomized trial examining a novel targeted con-
sultant pharmacy practice model.13 A list of survey questions is provided in
Appendix A.

Participants/setting

The survey was distributed to PCPs from practices across 29 counties in
North Carolina (NC). To be eligible to participate in the survey, participants
needed to be a physician, physician assistant, or nurse practitioner practic-
ing in a primary care practice located in NC.

Survey distribution

The survey distribution was conducted in two phases. In phase one, the
survey was sent to University of North Carolina Physicians Network
(UNCPN) PCPs from 15 clinics participating in the opioid and benzodiaze-
pine deprescribing study. Those providers were given an incentive to par-
ticipate in the survey as part of the larger study. Phase two was executed
through a stand alone survey that was distributed to 109 practices across
NC, representing a larger variety of healthcare organizations. The survey
was conducted from November 1 through November 18, 2021. Providers
were sent weekly reminders to complete the survey. The study was re-
viewed and exempted by the UNC Institutional Review Board for Research
(IRB #21–1699).

Endpoints

The primary endpoint of this survey was to identify the types of clinical
pharmacy services that providers would most value. Secondary endpoints
included identifying the perspectives providers have onworkingwith phar-
macists providing clinical services, perceived positive attributes (pros) and
negative attributes (cons) of clinical pharmacy services, and the chronic dis-
ease related outcome metrics their practices track.

Data analysis

All data were collected via a Qualtrics-based survey and downloaded to
an Excel file prior to analysis. Demographic data were analyzed using de-
scriptive statistics. For both phases of the survey, the difference in categor-
ical response patterns of the PCPs' satisfaction with prior pharmacist
services was determined using chi-square with a significance level of 0.05
to compare clinician role, years of experience, and county designation to
2

satisfaction with pharmacy services. This analysis was only conducted for
the participants who had indicated prior experience with clinical pharmacy
services (N=31, 64.6% phase one;N=51, 64.1% phase two). A one-way
ANOVAwas used to demonstrate these differences at a significance level of
0.05. These values were analyzed separately for the two phases since satis-
faction was measured differently for each phase.

Questions yielding quantitative responseswere also analyzed separately
for the two phases of survey dissemination. The survey question asking pro-
viders to rank medication classes/chronic diseases was revised prior to
phase two distribution, with the two versions of the survey having slightly
different lists of medication classes and disease states to select from
(Appendix A). The question about outcome metrics was only asked of
phase two providers.

All qualitative analyses for the two versions of the survey were con-
ducted with combined data sets as the questions were the same. Responses
listing the providers' perceived pros and cons of clinical pharmacy services
were coded with in-vivo and descriptive codes by two researchers (BG,
LTA), grouped into categories and themes, and then reviewed collabora-
tively until consensus was reached.

One incomplete survey response was included in the final analysis. This
response was included because at least one question about clinical phar-
macy services was answered. SPSS (Statistical software version 27, 2020)
and Microsoft Excel (Excel version 16.58, 2022) were used for data
analysis.14,15

Results

Demographics

A total of 645 providers from 124 clinics across NC were invited by
email to participate in the online survey (phase one = 84; phase two =
561), with 127 responses received (phase one = 48, RR = 57.1%; phase
two = 79, RR= 14.1%; Total RR = 19.7%). Characteristics of the survey
participants are shown in Table 1. Most of the providers who responded to
the survey were family physicians (40.9%), had 5–9 years of experience
(24.4%), were female (72.4%), were 34–44 years old (35.7%), and
practiced in a suburban county (48.8%). 17 of NC's 100 counties were
represented.

Ranking clinical pharmacy services

Providers were asked to select the medication classes/chronic condi-
tions for which they would value assistance from pharmacists, and then
rank the services they selected from most desired to least desired. A
lower ranking score indicated providers ranked that option highly
(e.g., 1 = top choice, 10 = bottom choice). The top three medication
classes/disease states selected by phase one providers (N = 48), in
order of prevalence, were: 1) CMM (N = 35, 72.9%) with an average
ranking score of 2.1; 2) diabetes medication management (N = 29,
60.4%) with an average ranking score of 2.1; and 3) anticoagulation
management (N = 28, 58.3%) with an average ranking score of 2.4.
The top three medication classes/disease states for phase two (N =
79), in order of prevalence, were: 1) diabetes medication management
(N = 40, 50.6%) with an average ranking score of 2.3; 2) CMM (N =
38, 48.1%) with an average ranking score of 2.1; and 3) anticoagulation
management (N=30, 38.0%) with an average ranking score of 2.6.The
lowest ranked medication classes with which providers desired clinical
pharmacist support were steroids and statins, with one provider even
stating, “Never dyslipidemia advice. Sheesh. I am already sick of
discussing the benefits with patients. IF they were willing to take
them, they would be on them. LOL.” [participant 48]. Notably, this pro-
vider was otherwise very positive about clinical pharmacy services.

Providers were also given the option to list other medication classes/
chronic disease states for which they would like to receive help. Responses
included: managing medication side effects, chronic pain, and psychiatric
medications. Full results are shown in Tables 2 and 3 and in Figs. 1 and 2.



Table 1
Demographics of PCP survey respondents for Phase 1 and 2.

Phase 1 (n = 48) Phase 2 (n = 79) TOTAL (n = 127)

DEMOGRAPHICS n (%) n (%) n (%)

Clinician Role
Family Physician 14 (29.2%) 38 (48.1%) 52 (40.9%)
Geriatrician 0 (0%) 5 (6.3%) 5 (3.9%)
Internist 14 (29.2%) 5 (6.3%) 19 (15.0%)
Nurse Practitioner 10 (20.8%) 18 (22.8%) 28 (22.0%)
Physician Assistant 9 (18.8%) 4 (5.1%) 13 (10.2%)
Pediatrician 0 (0%) 7 (8.9%) 7 (5.5%)
Other 1 (2.1%) 2 (2.5%) 3 (2.4%)

Years of Experience
<5 years 5 (10.4%) 19 (24.1%) 24 (18.9%)
5–9 years 13 (27.1%) 18 (22.8%) 31 (24.4%)
10–14 years 9 (18.8%) 15 (18.9%) 24 (18.9%)
15–19 years 5 (10.4%) 4 (5.1%) 9 (7.1%)
20–24 years 8 (16.7%) 12 (15.2%) 20 (15.7%)
25 years or more 8 (16.7%) 11 (13.9%) 19 (15.0%)
Prefer not to answer 0 (0%) 0 (0%) 0 (0%)

Sex
Male 13 (27.1%) 21 (26.6%) 34 (26.8%)
Female 35 (72.9%) 57 (72.1%) 92 (72.4%)
Prefer not to answer 0 (0%) 1 (1.3%) 1 (0.8%)

Age
34 years and under 6 (12.5%) 17 (21.8%) 23 (18.3%)
35–44 years 19 (35.6%) 27 (33.3%) 45 (35.7%)
45–54 years 15 (31.3%) 20 (25.6%) 35 (27.8%)
55–64 years 7 (14.6%) 10 (12.8%) 17 (13.5%)
65 years and older 1 (2.1%) 4 (5.1%) 5 (3.9%)
Prefer not to answer 0 (0%) 1 (1.3%) 1 (0.79%)

County Designation (Practice Location)⁎

Rural 17 (35.4%) 14 (17.7%) 31 (24.4%)
Suburban 17 (35.4%) 45 (57%) 62 (48.8%)
Urban 14 (29.2%) 20 (25.3%) 34 (26.8%)

Previous Experience with a Clinical Pharmacist?
Yes 31 (64.6%) 51 (64.1%) 81 (64.3%)

⁎ Rural: Averagepopulation density of 250per squaremileor less; Urban: Average
population density between 250 and 750 per squaremile or less; Suburban: Average
population density that exceeds 750 per square mile or less About Us. NC Rural
Center. Accessed March 12, 2022. https://www.ncruralcenter.org/about-us/.

Table 2
Medication/disease states ranked by Phase 1 PCPs.

N (Percent) Average Ranking Score

Comprehensive medication management 35 (72.9%) 2.1
Diabetes medication management 29 (60.4%) 2.3
Anticoagulation management 28 (58.3%) 2.4
Smoking cessation 23 (47.9%) 2.7
Asthma 18 (37.5%) 2.7
Hypertension management 17 (35.4%) 3.7
Dyslipidemia 11 (22.9%) 4.8
Vaccines 10 (20.8%) 5.3
Other⁎ 4 (8.3%) 2.3

⁎ “Other” responses included: COPD, opioids/benzodiazepines, guidance in side
effects, pain management.

Table 3
Medication/Disease States Ranked by Phase 2 PCPs.

N (Percent) Average Ranking Score

Diabetes medication management 40 (50.6%) 2.3
Comprehensive medication management 38 (48.1%) 2.1
Anticoagulation management 30 (38.0%) 2.6
Transitions of care (TOC) 28 (35.4%) 3.6
Tobacco cessation 28 (35.4%) 5.0
Hypertension management 27 (34.2%) 3.9
COPD medication management 23 (29.1%) 3.9
Antidepressant management 22 (27.8%) 3.9
Asthma medication management 16 (20.3%) 4.0
Statin therapy management/dyslipidemia 15 (19.0%) 5.3
Steroid management 2 (2.5%) 7.0
Other⁎ 5 (6.3%) 2.6

⁎ “Other” responses included: Cost options for various medications, psychiatric
medications.
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Previous experience with clinical pharmacist support services

Of the 127 survey respondents, 81 (63.8%) had previous experience of
working with a pharmacist providing clinical services. Phase two providers
were also asked to list the medication classes/disease states that pharma-
cists have helped them with in the past, identifying diabetes medication
management, CMM, anticoagulation, and hypertension management as
the main areas. See Appendix B for a full list.

Overall, phase one providers who had previous experience with clinical
pharmacy services rated these services as “very good” on a 4-point Likert
scale that consisted of very good, good, fair, and poor (N = 37 RR =
77.1%). Twenty ranked those services as very good (54.1%), twelve
(32.4%) ranked them as good, five (13.5%) as fair, and none as poor.
Phase two providers rated the services as an average of 8.9 on a 10-point
3

scale, with 1 = poor and 10 = excellent (N = 51, 64.1%). There were
no significant differences in provider satisfaction in either phase based on
clinician role, years of experience, or county.

To further explore PCPs' perceptions of clinical pharmacy services, all
participating providers (phases one and two) were asked to indicate two
pros and two cons of working with a pharmacist.

Positive attributes (pros) of clinical pharmacy services

Eighty (63.0%) of the survey participants provided pros of clinical phar-
macy services. Upon qualitative analysis of these responses, three key
themes arose: 1) helpful pharmacist actions, 2) positive impact on out-
comes, and 3) positive qualities embodied by the pharmacists.

Helpful actions

Five different categories of responses fit within the theme of helpful
actions: medication optimization, sharing of specialty knowledge, provision
of patient education and support, assessment of patients, and medication
cost reduction and improved access.

The first and most common helpful action identified was medication
optimization,which includedmanagement of chronic diseases, deprescribing,
assisting with medication selection, and optimizing medication dosing.
Some example responses in this category included, “[the pharmacists'] role
is dedication tomedicationmanagement” [participant 102] and pharmacists
can “help find the most effective diabetes meds”[participant 53].

Sharing specialty knowledge, the second most listed helpful action, in-
volved sharing knowledge and expertise on drug-drug interactions (DDIs),
medication adverse effects, primary literature, guidelines, and best prac-
tices with providers. Some examples of these responses included, “they
have a better understanding of interactions” [participant 27] and “[they
share] new knowledge of [best practices]” [participant 38].

Provide patient education and support included educating and motivating
patients and providing additional support for patients, with responses such
as “assist in patient education” [participant 120] and “excellent resource
for diabetic [patients]” [participant 56].

Assessment of patients involved assessing patient adherence and educa-
tional gaps and performing medication reviews. Example responses in-
cluded “good med recs” [participant 1] and “reviewing medication
compliance” [participant 14].

Medication cost reduction and improved access included finding the most
affordable medications and improving medication access for patients.
Some example responses included they “[help identify] more affordable
choices” [participant 107] and “[have] knowledge of medication cost assis-
tant programs” [participant 75].

Positive impact on outcomes
Two different categories fit under the theme of positive impact on out-

comes. The first category improves patient care, highlighted pharmacists'

https://www.ncruralcenter.org/about-us/
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ability to improve patient care through activities such as disease and med-
ication monitoring and provision of patient follow up, with responses such
as “improved continuity and follow-up” [participant 91] and “better moni-
toring of medications in high-risk patients” [participant 57].

Reduces provider burden included improving provider efficiency, helping
with administrative tasks, and giving providers more time with their pa-
tients. Some examples of these responses included “allow me to have
more time with patients” [participant 60] and “second set of eyes on med-
ications” [participant 124].

Positive qualities
This theme involved responses from providers who described the gen-

eral benefits of having clinical support from a pharmacist. Examples of
4

these responses included “always helpful” [participant 95] and “detailed
recommendations” [participant 26].

Negative attributes (cons) of clinical pharmacy services

Sixty-eight (53.5%) survey participants provided cons, or perceived
negatives, of clinical pharmacy services. Upon qualitative analysis of
these responses, five key themes arose. In order of prevalence, they were:
1) limited knowledge and experience, 2) new health care provider (HCP)
for patients to become adjusted to, 3) narrow scope of practice and limited
time, 4) cost and reimbursement issues, 5) challenging to work with within
a collaborative team. Several participants gave a response of “none” for this
question.
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Limited knowledge and experience was defined as pharmacists lacking
clinical knowledge, appropriate training, and/or adequate experience
with the providers' patients, causing their recommendations to not always
be appropriate. An example of these responses was “they often don't
know the patient” [participant 23].

The theme of new HCP for patients to become adjusted to means that the
pharmacist would be a new clinician patients would have to get used to,
creating barriers to care. Some examples of these responses were “patient
hesitation/uncertainty to engage with new provider” [participant 68] and
“overwhelming for patient to work with many clinicians” [participant 97].

Narrow scope of practice and limited time highlighted providers' view that
pharmacists' skills were limited by not being able to perform physical
exams or prescribe autonomously. The reality that some pharmacists only
work part-time and/or support many providers in a clinic also led to the
perception that pharmacists are often unavailable when providers need
them. Some example responses for this theme were “unable to prescribe”
[participant 94] and “lack of availability” [participant 95].

The cost and reimbursement issues theme highlighted the inability of
pharmacists to adequately bill for services in NC and are therefore often
unable to receive enough reimbursement to offset the cost of their
services. Some examples of responses included in this theme were “cannot
bill for services” [participant 83] and “figuring out reimbursement”
[participant 97].

Challenging to work with within a collaborative team was defined as pro-
viders expressing challenges of working with a pharmacist in practice.
Some example responses were “adds more hassle to my day” [participant
48] and “challenging to coordinate services in a busy schedule”
[participant 92].

Twenty providers (29.4%) answered “none” when asked to indicate if
there were any cons of clinical pharmacy services, with some taking the op-
portunity to further highlight their positive view of them: “I would like
more access to these services” [participant 27], and in favor of expanding
the health care team” [participant 37]. Full results of the pros and cons
listed by the providers are provided in Appendix B.

Outcome metrics used

Providers in phase two were also asked to indicate key outcomemetrics
or medication related outcomes their practices monitor. Although 79 pro-
viders answered this question, the responses received were not standard-
ized enough to produce meaningful results. Full results are provided in
Appendix C.

Additional comments on clinical pharmacy services

Providers were also asked to provide any additional comments they
would like to share. The 28 (22.0%) responses received included both pos-
itive and negative comments. Examples of positive comments were “Very
beneficial. Inmy experience, clinical pharmacists are better trained at man-
aging medications for the conditions listed above than are APPs like NPs
and PAs” [participant 60] and “Every primary care clinic should have an
embedded pharmacist” [participant 62]. An example of a negative com-
ment was “Pharmacists should not ‘manage’ my patients' medications –
that is my job and my decisions” [participant 69].

Discussion

This study is the first of its kind, to the best of our knowledge, that di-
rectly asked PCPs – in multiple organizations andmultiple geographic loca-
tions – to identify the clinical pharmacy services they would most value in
their practices. These results can help inform pharmacists on how to tailor
and design services that best fit the needs of PCPs.

Our results were obtained in two phases from PCPs across NC. The top
three medication classes/chronic disease states these providers would
most value pharmacist support with were the same for both phases:
CMM, diabetes medication management, and anticoagulation
5

management. Notably, providers in phase two indicated the top medica-
tions/disease states they had previously received pharmacist support with
included diabetes medication management, CMM, and anticoagulation
management. Their positive prior experiences with these services may
have influenced their desire for more of the same.

Many studies have demonstrated that pharmacist-provided medication
management of the aforementioned disease states results in improved pa-
tient outcomes.15,16 For example, Pontefract et al found that the mean
change in HbA1c was −2.17% in a pharmacist-management group versus
0.48% in the usual care group (p< 0.001).17 A systematic review conducted
by Manzoor et al evaluated the quality of warfarin anticoagulant control
when managed by a pharmacist as compared to routine care. This study
demonstrated that pharmacist-managed outpatient-based anticoagulation
services attained better quality of anticoagulation control and lower com-
plication rates, which resulted in decreased healthcare utilization.18

Additionally, studies have demonstrated how implementation of CMM
has contributed to improved outcomes.7 In fact, a recent review article by
McFarland et al highlights how CMM can positively impact all key aspects
of the quadruple aim of healthcare.7,19

This study also sought to understand PCP perceptions of clinical phar-
macy services. Our study found that most providers surveyed who had pre-
vious experience working with pharmacists had an overall positive
experience, with helpful actions, positive impact on outcomes, and positive
qualities embodied by the pharmacists being the attributes they find most
valuable.

These findings are similar to the literature that has demonstrated that
PCPs have overall positive feelings towards collaborative work with
pharmacists.20,21 For example, a study that examined and explored physi-
cian opinions about the implementation of pharmacists into primary care
settings reported that 90% of providers “strongly agree” that having a phar-
macist in the office makes management of patients' medications easier.22

Additionally, these results highlight how the perceived pros of clinical
pharmacy services align with the quadruple aim. This alignment is demon-
strated through the themes of improves patient care; reduces provider burden;
provide patient education and support, and medication cost reduction and im-
proved access. The other pros identified,medication optimization, sharing spe-
cialty knowledge, and assessment of patients, further support the goals of the
quadruple aim.7

Our study also revealed some negative perceptions that some PCPs
have regarding clinical pharmacy services such as, limited knowledge
and experience, new health care provider (HCP) for patients to become ad-
justed to, narrow scope of practice and limited time, cost and reimbursement
issues, and challenging to work with within a collaborative team. Almost a
third of respondents, however, indicated that there were no cons to clin-
ical pharmacy services, with several mentioning that they hoped to gain
more access to these types of services. Overall, the general perception of
the providers towards clinical pharmacy services was positive with an
acknowledgement of barriers such as reimbursement/cost issues and
scope of work limitations.

Cost and reimbursement issues are barriers for the implementation of
pharmacists into primary care practices that are consistently seen in the lit-
erature. For example, a prospective, descriptive study that surveyed NC
physicians supervising clinical pharmacist practitioners (CPPs) on the chal-
lenges of incorporating a pharmacist into practice found the primary bar-
riers were limited reimbursement and billing for clinical pharmacy
services.23

By identifying cons of clinical pharmacy services, these results identify
areas for improvement when attempting to integrate clinical pharmacy ser-
vices into primary care practices. One possible mechanism to minimize
these issues is to use remote, or centralized, pharmacists for multiple pri-
mary care practices to reduce the cost of implementing a pharmacist into
every practice within an organization.13 Other solutions include working
with a practice's existing workflow to determine the optimal way to inte-
grate a pharmacist into the team tomaximize their accessibility and useful-
ness, and exploring additional modes of pharmacist care delivery, such as
telehealth.
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One apparent contradiction that surfaced through this study was the
perception by some providers that pharmacists have limited knowledge
or experience, while other providers appreciated the specialty knowledge
and support pharmacists can provide. This disparity in perception could
possibly be resolved by exposing PCPs to more collaborative opportunities
throughout their training to enhance their knowledge of the role of pharma-
cists and the clinical services they can provide. Pharmacy schools and resi-
dences should also ensure the highest clinical standards of the pharmacists
they are training.

Another paradox that was observedwas that some providers listed “lack
of availability” as a con of clinical pharmacists, while other providers
praised pharmacists for their availability. This disparity could be explained
by differences in their previous experiences, especially in how the pharma-
cist services were designed and deployed. Working deliberately to design
clinical pharmacy services to best fit the needs and workflow of a given
clinic and prioritizing the areas the services are most needed could help
mitigate this issue.

Another goal of the study was to investigate the types of medication re-
lated outcome metrics PCP practices are using. Unfortunately, this portion
of our survey yielded mixed responses, limiting what we could learn on
this topic. While the literature has demonstrated that integration of a phar-
macist within primary care practices can lead to improvement in outcome
metrics,22–24 this study did not provide any additional insight on this topic.

Regardless, understanding commonly used outcome metrics can help
guide pharmacists in creating/tailoring clinical pharmacy services to fit
the need of PCPs.

The limitations of this study include the narrow generalizability of the
results, small sample size, subjectivity of the participating PCPs, and ano-
nymity of the survey. A total of 645 providers throughout NC were invited
to participate in the survey and only 127 responded (19.7% RR). There was
a higher response rate for phase one versus phase two because providers in
phase one were already committed to the deprescribing study and received
an incentive for completing the survey. The response rates in phase twowas
not as high, likely due to a lack of incentive for survey completion and ab-
sence of an existing relationship with the researchers. Sampling bias could
have also played a role since phase two participants were recruited through
generic email communications. Additionally, the survey was anonymous
whichmade it difficult to conduct specific analyses onwhy a given PCP val-
ued certain services. Their past or current experiences with clinical phar-
macy services may have influenced which medications/disease states
they wanted pharmacist assistance with in the future. However, no notice-
able correlation between past experiences and future clinical support needs
were uncovered in this study. Other factors, including their experiences
with individual pharmacists and types of other ancillary staff members in
their clinics (e.g., diabetes specialists, medication assistance specialists)
may have also influenced the clinical pharmacy supports they desired.

While 24.4% of the survey participants practiced in rural areas, indicat-
ing some diversity of geographical setting, only 17 of NC's 100 counties
were represented. Therefore, the results from this studymay not be fully ap-
plicable to other parts of NC that were not represented. Additionally, pro-
viders who were invited to participate in the survey were mainly
associated with two large academic healthcare institutions in NC (N =
534, 82.8%), further impacting generalizability. The findings from this
study may also not be generalizable to other practices outside of NC due
to different healthcare practices, operational structures, and state laws
that may impact the types of services that pharmacists can provide.

Based on the results of this study, future research should be aimed at in-
creasing generalizability. The surveyed population should be expanded to
include more PCPs across NC as well as other states. Additional questions,
such as what mode of service delivery (e.g., embedded clinical services; tele-
health services; remote, centralized services; consultant services) providers
would most value, could further help pharmacists tailor their services to
meet the needs of providers and simultaneously reduce the costs of provid-
ing clinical services.

To receive more specific responses about PCPs' needs and wants in
terms of clinical pharmacy services, focus groups could also be conducted
6

with providers. With a larger sample size, sub-analyses could assess differ-
ences in PCP values/needs based on county designation of rural, suburban,
and urban or PCP-specific demographics. Such analyses could determine if
and how PCPs' needs, and values change based on their location and/or
other variables. Other future research could include a more in-depth analy-
sis of the different outcome metrics that are targeted by different primary
care clinics.

Conclusion

This research can provide pharmacists with knowledge about the clini-
cal pharmacy services that are most valued by PCPs so they can, in turn, di-
rect their efforts towards creating those types of services. The PCPs
surveyed had an overall positive view of clinical pharmacy services; how-
ever, they also referenced certain barriers to implementation of these ser-
vices. Future studies should aim to identify cost-effective methods at
providing these services as their incorporation could help improve patient
outcomes and provider satisfaction. Additionally, this study highlighted
some areas for improvement of pharmacist-provider collaborative relation-
ships as well as how to best continue, improve, and/or implement clinical
pharmacy services. For example, pharmacists should ensure they are up
to date on themost recent and relevant clinical information andwork to de-
velop clinical support services providers actually want in a way that is use-
ful to providers and are sustainable.
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