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This remodeled workflow is depicted in Figure 1. The steps of the

workflow were similar between the 2 years, with some parts gaining

more standardization. APPE students were incorporated into each

step and received appropriate training and supervision. In the first

3 weeks of their 6-week rotation, students reviewed patient charts

and made recommendations for statin eligibility for each patient. This

information was then reviewed by a pharmacist, who agreed or dis-

agreed with the recommendations. If appropriate, the patient's PCP

was contacted through email or a message on the EMR for approval

to start a statin. During the last 3 weeks of the rotation, students

completed telephonic outreach with pharmacist oversight for the

approved patients, to either start a new statin or counsel on adher-

ence if they were already taking a statin. Students participated in this

experience for 4 h per week for 6 weeks. Each 6-week rotation had

5–7 students participating and there were 3 rotation blocks from

August through December. Students documented the outcomes of

their chart review and telephonic outreach (as shown in Table 1 and

Table 2) in a password protected cloud-based service.

At the end of the rotation, feedback regarding students' experi-

ence and perceptions was also collected in the form of an anonymous

free response survey. The survey included 4 questions and was sent

via email to all students who participated in this PHM activity. The

first question in the survey asked students about their perception of

the training sessions and the second question asked their thoughts on

how this experience developed their skills as pharmacists. Further-

more, the third question asked them what they enjoyed about the

experience and the fourth question asked them to provide feedback

on how the experience could be improved for the future.

2.2 | Training sessions for students

Properly training students for this experience was a crucial step as

it helps with student understanding of the initiative and helps

maintain consistency in student work. Three separate training ses-

sions were designed and implemented. The first session was an

overview of PHM, the second was a review of the statin measures,

and the third was a clinical refresher and hands-on practice with

motivational interviewing. The concepts that were discussed in the

training sessions were similar to what the pharmacists reviewed

with the managed care pharmacist, but more rigorous and

designed for students.

2.2.1 | Training 1: Overview of PHM

The 2 h session was led by a clinical pharmacist on the first day of the

APPE rotation. This session reviewed the background of PHM and

other related topics, such as value-based care, quadruple aim, quality

measures, the role of the ambulatory care pharmacy team in improv-

ing quality of care provided to patients, and cost-savings associated

with meeting quality measures.

F IGURE 1 Diagram of remodeled workflow in 2021.SPC, statin therapy for patients with cardiovascular disease; SPD, statin therapy for
patients with diabetes; SUPD, statin use in persons with diabetes.
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2.2.2 | Training 2: Statin quality measures

This 1-h session was led by a managed care pharmacist in the first week of

the APPE rotation before starting patient chart reviews. This session

focused on the specific statin quality measures, such as inclusion and exclu-

sion criteria for each measure, clinical criteria to evaluate when determining

statin eligibility, and instructions for chart review and documentation.

2.2.3 | Training 3: Clinical review of statins and
motivational interviewing

This 3 h session was led by two clinical pharmacists during week 4 of

the APPE rotation. This occurred after patient chart review was com-

pleted and before starting telephonic outreach to approved patients.

This session focused on teaching students how to communicate

health information to patients in an effective way. This included

appropriately relaying the patient-specific need for statin therapy and

key counseling points. This training session had a large emphasis on

motivational interviewing techniques, with students reviewing these

concepts with preceptors and then actively applying them to mock

patient scenarios. Lastly, in addition to communication techniques,

students also received step-by-step instructions for documenting their

findings in the EMR.

2.3 | Data collection and statistical analysis

Claims data, containing age, gender, and statin measure, was provided

by the insurance plans. Additional relevant data, such as presence of

type 2 diabetes, clinical history of ASCVD, history of previous statin

use (if applicable), history of statin intolerance (if applicable) and pres-

ence of active liver disease, were collected by students from diagno-

ses documented by physicians in patient charts (Table 1).

Next, statin initiation rates from 2021 with the remodeled work-

flow were compared to statin initiation rates from 2020 with the tra-

ditional workflow (Table 2). Official exclusion criteria are set for each

statin measure by Centers for Medicare & Medicaid Services (CMS)

and these criteria were followed by both pharmacists and students.14

Some of these official exclusions include end-stage renal disease,

pregnancy, hospice, and others. Patients were marked as “not clini-

cally appropriate” as determined by the primary care physician or

pharmacist for reasons including: the patient was prediabetic (for SPC

or SPD), LDL under 40 mg/dL, or had an intolerable gastrointestinal,

muscle, or cognitive adverse effect with previous statin use that did

not meet an official exclusion.14

In 2020, the pharmacists made an average of two outreach

attempts for each patient, but this occasionally varied based on phar-

macist workload. In 2021, in a more standardized approach, students

attempted to reach patients three times prior to marking them as

“unable to reach.” Furthermore, some patient charts were marked as

“incomplete” if pharmacists and students did not have time to com-

plete the chart review and/or patient outreach by the end of

December of that year.

A Fisher's Exact test using R Project for Statistical Computing ver-

sion 4.1.2 was used to compare the proportions of statins started and

declined between the 2020 traditional workflow and the 2021 remo-

deled workflow.15

3 | RESULTS

Insurance claims data identified 1078 patients in 2020 and

917 patients in 2021 who were indicated for a statin. In 2021,

70 (7.6%) of patients had official exclusions to taking a statin,

262 (28.6%) of patients were not clinically appropriate for a statin,

and 42 (4.6%) were not approved for statin therapy by the PCP,

leaving 543 patients. In 2020, before this was remodeled to an

experiential experience, 110 (10.2%) of patients had official exclu-

sions to taking a statin, 131 (12.2%) of patients were not clinically

appropriate for a statin, and 8 (0.7%) were not approved for statin

therapy by the PCP, leaving 829 patients. The categories of “official
exclusion,” “not clinically appropriate,” and “not approved for statin

therapy by PCP” were excluded in the analysis since these patients

were not eligible for outreach. This information is depicted in

Figure 2.

F IGURE 2 Consort diagram for patient inclusion and exclusion. PCP, primary care physician.

4 FAKOURFAR and RAO
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Demographic characteristics provided by insurance claims and

clinical characteristics collected through chart review are summarized

in Table 1. In 2020, pharmacists started with more patients who have

previously tried at least one statin and had an intolerance to it, when

compared to students in 2021. This could be due to different patients

being included between the 2 years based on their insurance plan.

Patient outreach results are included in Table 2. Among the

543 patients included in 2021, students started statins for 75 (13.8%)

patients while 114 (21%) patients declined statins and 6 (1.1%) patient

charts were incomplete. Among the 829 patients included in 2020,

pharmacists started statins for 102 (12.3%) patients while 167 (20.1%)

patients declined statins and 229 (27.6%) patient charts were incom-

plete. Reasons for declining a statin included but were not limited to:

patients not wanting to take more medications, patients preferring to

first speak with their PCP at their next appointment, patients having a

negative experience with being on a statin in the past, or patients hav-

ing a negative perception of statin medications. These reasons were

similar between the two groups. When comparing the two groups,

there was no statistically significant difference in rates of statins

started (odds ratio [OR] 0.88; 95% confidence interval [CI] 0.63–1.22;

p = 0.41) and statins declined (OR 0.95; CI 0.72–1.25; p = 0.73).

Out of 20 students who participated in this experience, 16 stu-

dents (80%) responded to the student feedback survey upon comple-

tion of their rotation. All 16 students (100%) answered that the

training was helpful in preparing them for this experience. Among

these students, six students (38%) specifically noted the utility of the

third session (clinical review and motivational interviewing) in prepar-

ing them to speak with patients. The responses also included 13 stu-

dents (81%) mentioning an improvement in clinical knowledge about

lipid management, 9 students (56%) mentioning an improvement in

counseling skills, and 7 students (44%) mentioning an improvement in

their confidence and/or comfort speaking with patients. A total of

10 students (63%) mentioned they enjoyed the opportunity to

improve a patient's health while 7 students (44%) noted they enjoyed

working as a team with their peers and pharmacists. A total of 5 stu-

dents (31%) provided constructive feedback that having more time for

calls/chart review would have been helpful and 4 students (25%) sug-

gested adding additional training on navigating the EMR.

4 | DISCUSSION

Ambulatory care pharmacists are incorporated into primary care

clinics to help improve patient outcomes, resolve drug information

questions, and promote higher quality of care.16,17 In addition to these

clinical and PHM duties, ambulatory care pharmacists often have to

balance student precepting responsibilities.

Previous projects have demonstrated that student pharmacists

can effectively participate in PHM alongside their clinical pharmacist

preceptors.11,12 Cannon et al showed that 46 APPE students were

able to make 3774 interventions over the study period and offset

765.6 h of clinical pharmacist time.12 Another study demonstrated

that motivational interviewing-based telephone interventions by phar-

macy students resulted in significantly improved medication adher-

ence and less medication discontinuation.18 From the limited studies

available, pharmacy students have proven capable of participating in

PHM activities and documenting their interventions. But results from

students' work in PHM activities have not been directly compared to

results from pharmacists' work in PHM activities.

This retrospective study evaluated an institutional initiative that

incorporated APPE students into PHM duties and builds on existing

research by investigating two new aspects. One aspect was the direct

retrospective comparison of how effective students were in the new

experiential PHM activity, as compared to pharmacists in the previous

year. The second aspect was reporting the value that students find in

this work.

TABLE 1 Demographic and clinical baseline characteristics.

Traditional
pharmacist-led
workflow in
2020 (n = 829)

Remodeled
student-led
workflow in
2021 (n = 543)

Age (years), mean ± SD 67 ± 8.6 63 ± 9.1

Female, n (%) 410 (49.5) 249 (45.9)

Type 2 diabetes, n (%) 701 (84.6) 462 (85.0)

ASCVD history, n (%) 220 (26.5) 130 (23.9)

History of statin use, n (%) 451 (54.4) 154 (28.4)

1 statin tried in the past 342 (41.3) 117 (21.5)

≥2 statins tried in the past 109 (13.1) 37 (6.8)

History of statin intolerance, n (%) 78 (9.4) 30 (5.5)

Muscle 55 (6.6) 14 (2.6)

Gastrointestinal 3 (0.4) 3 (0.6)

Headache 2 (0.2) 1 (0.2)

Hives 1 (0.1) 0 (0)

Othera 17 (2.1) 12 (2.2)

Active liver disease, n (%) 11 (1.3) 2 (0.4)

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; SD,

standard deviation.
aIncludes elevated liver function tests, joint pain, dizziness, shortness of

breath, memory loss, anaphylaxis.

TABLE 2 Results for traditional workflow versus remodeled
workflow.

Traditional
pharmacist-led
workflow in

2020 (n = 829)

Remodeled
student-led
workflow in

2021 (n = 543)

Patient agreed to start statin, n (%) 102 (12.3) 75 (13.8)

Patient declined to start statin, n

(%)

167 (20.1) 114 (21)

Patient already taking statin and

received adherence reminder,

n (%)

228 (27.5) 154 (28.4)

Unable to reach patient, n (%) 103 (12.4) 194 (35.7)

Incomplete, n (%) 229 (27.6) 6 (1.1)
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Our results show that there was no difference between statins

started and statins declined when comparing the remodeled student-

led workflow in 2021 to the traditional pharmacist-led workflow in

2020. Furthermore, both groups had similar rates of patients who

were already taking a statin and received an adherence reminder.

However, it is unclear why students had a greater proportion of

patients who were unable to reach despite calling them three times. A

possible explanation is more patients being available to answer phone

calls during the COVID-19 stay-at-home order in 2020.

The large number of incomplete patient charts in 2020 was a

notable finding that led the team to question the traditional workflow.

This low completion rate in 2020 was likely due to pharmacists'

demanding and varying schedules. By better utilizing available

resources in 2021, such as pharmacy students, the team was able to

address the majority of patient charts.

While students in the Cannon et al study spent 50%–60% of their

APPE rotation time on the PHM project, our students were instructed

to devote only 10% of their rotation time (4 h out of a 40 h week) to

this initiative.12 Over the three rotations, the 2021 workflow required

18 total pharmacist hours to train students, about 2 min per patient of

pharmacist time to review student documentation and agree or dis-

agree with their statin recommendations, and 72 total pharmacist

hours to supervise telephonic outreach performed by students. When

this time was divided among all the pharmacists at the institution, this

amounted to less time spent per pharmacist when compared to the

workflow in 2020. Our findings suggest that with the appropriate

training and supervision, students can offload some of the clinical

work that pharmacists and physicians face and possibly reach even

more patients than previously possible. However, the direct impact of

this new workflow, such as improvement in quality measure scores,

prevention of future ASCVD events, and cost reduction, is not imme-

diately evident as this information is not yet available.

The pharmacy students' feedback regarding this experience was

overwhelmingly positive through the formal survey and word-of-

mouth. Students reported that this experience contributed to their

growth in a unique way, possibly even more so than other rotations,

given the extensive hands-on PHM experience. They enjoyed making

recommendations based on evidence-based medicine, using time

management and motivational interviewing skills to start medication

therapy, and playing a role in improving patient outcomes. Their expe-

rience with PHM also enhances their curriculum vitae and could posi-

tively impact job opportunities. Most importantly, students reported

that they felt more independent and confident after this experience,

which are often sources of hesitation among APPE students and new

graduates. Adding PHM training to the experiential curriculum has

multiple benefits—it can improve institutional quality measures, enrich

the experiential program, and further develop students' communica-

tion skills.19

This study did have some limitations. Parts of the remodeled

workflow in 2021 were more standardized than the pharmacist-

led one in 2020. This variability in standardization as well as

demanding schedules and limited time were likely factors for

pharmacists' high proportion of incomplete patient reviews in

2020. The expectation was to complete proper review and out-

reach for all patients, but it was not achieved in 2020. In 2021,

there was variability among students in regard to comfort and

experience speaking with patients as well as patient perception of

speaking with a student. The training sessions were designed to

address these issues but the foundational difference in students'

communication skills and clinical knowledge may have been a limi-

tation. There is also potential for the same patient being indicated

for a statin and reviewed in both years. This is consistent with

what happens in a real world setting in which patients may be

approached multiple times regarding statin therapy. Furthermore,

the focus of this PHM project was limited to statin quality mea-

sures and only conducted at one institution, which limits the gen-

eralizability of the results.

Future adjustments to this workflow may include increasing time

for students to participate in PHM activities and creating an APPE

rotation specifically to focus on PHM. Future research with other

medication-related PHM measures in a multi-site model is also

needed. Additionally, direct impact on health and cost outcomes as

well as patient perception and satisfaction around student outreach

are other areas for future research.

5 | CONCLUSION

Student involvement in PHM activities can be beneficial for the stu-

dents, pharmacists, patients, and the institution. There was no dif-

ference in statins started or declined between the traditional

workflow led by pharmacists and the remodeled workflow led by

APPE students. These similar findings between the two groups sug-

gest APPE students can also be valuable members of the healthcare

team when reviewing patient charts to assess eligibility for statins

and outreaching to eligible patients. This could possibly extend to

other medication-related quality measures and future research is

warranted in this area. Overall, students found this experience bene-

ficial and had positive perceptions of their contributions to PHM.

Incorporating students into PHM can ease the burden of resource

shortage within a healthcare team and help train the next generation

of pharmacists.
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