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Original Research

Key Points

What is already known:

-	 Pharmacists make important contributions to chronic 
disease management in the outpatient and commu-
nity pharmacy settings.

-	 Team-based care models in the outpatient setting 
involving pharmacists contribute to improved 
patient care and reduced rates of primary care pro-
vider colleague burnout.

-	 Pharmacist-managed refill services have been 
shown to improve turn-around time and patient 
access to medication refills, among other benefits.
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Abstract
Introduction: Increasing administrative workload is linked with lower quality of patient care and physician burnout. 
Conversely, models involving pharmacists can positively impact patient care and physician well-being. Research has 
consistently demonstrated that pharmacist-physician collaboration can improve outcomes for chronic diagnoses. 
Pharmacist-managed refill services may improve provider workload measures and clinical outcomes. Methods: This was 
an evaluation of a pharmacist-managed refill service at a Federally Qualified Health Center (FQHC). Under collaborative 
practice agreement, pharmacists addressed refill requests and recommended interventions. Data analysis evaluated 
effectiveness of the model, including clinical interventions, and involved descriptive statistics and qualitative approaches. 
Results: Average patient age was 55.5 years old and 53.1% were female. Turnaround time was within 48 h for 87.8% 
of refill encounters. During an average of 3.2 h per week, pharmacists addressed 9.2% (n = 1683 individual requests 
in 1255 indirect patient encounters) of the total clinic refill requests during the 1-year study period. In 453 of these 
encounters (36.1%), pharmacists recommended a total of 642 interventions. 64.8% of these were need for appointment 
(n = 211) or labs (n = 205). Drug therapy problems and medication list discrepancies were identified in 12.6% (n = 81) 
and 11.9% (n = 76) of encounters, respectively. Discussion and Conclusions: The results of this study are consistent 
with previous literature demonstrating the value of interprofessional collaboration. Pharmacists addressed refills in an 
efficient, clinically effective manner in an FQHC setting. This may positively impact primary care provider workload, 
patients’ medication persistence, and clinical care.
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What this study adds:

-	 One pharmacist FTE is likely sufficient to manage the 
refill volume for a moderately-sized FQHC system.

-	 Pharmacist identified interventions related to need 
for follow up or drug therapy changes in 23.4% and 
8.8% of refill encounters respectively.

Introduction

Primary care providers (PCPs) have reported increasing 
administrative duties and tasks outside of the office as major 
contributors to burnout and low professional fulfillment. 
Conservative estimates show that about half of healthcare 
providers in the U.S. experience some degree or symptom(s) 
burnout, and numbers are even higher in primary care.1,2 In 
addition to answering patient messages, clinicians are often 
expected to address lab results, imaging findings, and refill 
requests. Such administrative duties have been estimated to 
add an additional 2 h of work spent for every hour of direct 
clinical face-to-face time with patients.3 One study estimates 
that outside of office visits, full time PCPs receive about 12 
prescription refill requests per day, often including multiple 
medications and requiring varying degrees of chart review.4

Workflow changes aimed at reducing time pressure have 
been shown to improve both burnout and clinician satisfac-
tion.5 Further, by augmenting certain clinical and adminis-
trative responsibilities, physician-pharmacist collaboration 
has been shown to reduce PCP workload and lower rates of 
burnout.1 Pharmacists, with their extensive training in med-
ication therapy, are well-positioned to contribute to chronic 
disease management in primary care. Pharmacist-provided 
comprehensive medication management services have pos-
itively impacted all aspects of the Quadruple Aim: better 
care, reduced health care costs, an improved patient experi-
ence, and provider well-being.6 A recent study by Porter et 
al demonstrated that providing guideline-driven primary 
care to all adults would require 26.7 h per day per PCP in 
our current medical system without team-based care.7

Together, these factors indicate an important opportunity 
and urgent need for the expansion of clinical pharmacy ser-
vices. Historically, many physician-pharmacist collabora-
tive clinical services have involved focused disease state 
management and comprehensive medication management 
wherein pharmacists provide intensive patient education and 
make medication-related interventions. Community and 
ambulatory care pharmacist involvement in chronic disease 
care has been shown to improve outcomes for conditions 
including diabetes, asthma, COPD, hypertension, heart fail-
ure, hyperlipidemia, and HIV/AIDS among others.8,9 This 
includes disease-related clinical outcomes (eg, A1C, blood 
pressure, lung function), as well as reductions in serious 
adverse drug events, improved medication adherence or per-
sistence, and humanistic measures such as increased patient 
satisfaction.9-11

Pharmacist-managed refill services have been successfully 
implemented in primary care practices, with more recent 
expansion into specialty clinics such as rheumatology.12,13 
These services may involve one or more pharmacists 
providing indirect patient care, including evaluation and 
approval of refills, under a collaborative practice agreement. 
The published literature includes examples of effective 
pharmacist-managed refill services dating as far back as the 
late 1970s.14-16 These services have demonstrated multiple 
benefits, including decreased turnaround time for refills, 
improved patient care through interventions such as identifi-
cation of drug therapy problems (DTPs), scheduling follow-
up care, and medication monitoring. Refill services have 
also been found to increase patient satisfaction, and reduce 
physician workload.13,17,18 By reducing the administrative 
workload, pharmacist-managed refill services have demon-
strated the potential to improve provider perception of burn-
out, and also to reduce delays and errors in patient care.19

There is, however, a need for additional research in this 
area involving clinics that provide care to underserved com-
munities and populations. Additionally, very few studies 
have focused on the rates and types of medication therapy 
interventions completed by pharmacists in collaborative 
refill services.

Objectives

1.	 To assess the administrative and pharmacist work-
flow effectiveness of a refill service.

2.	 To evaluate the clinical value of a refill service 
through assessment of identified and resolved drug 
therapy problems.

Methods

This is a reporting of experiences and a prospective assess-
ment of a pilot pharmacist-managed refill clinical service at 
a multi-site Federally Qualified Health Center (FQHC) in  
a major metropolitan center from September 1, 2020 through 
August 31, 2021. Similar to other FQHCs, the clinic system 
serves primarily disadvantaged communities. A large 
majority have income below the federal poverty limit, rely 
on state and/or county medical coverage (eg, Medi-Cal, 
California’s Medicaid program), and experience a range of 
other socioeconomic barriers. Through more than 122 000 
total patient visits, the clinic served more than 22 000 peo-
ple in 2021, over 70% of whom represent racial and/or  
ethnic minority groups. There are approximately 12.5 PCP 
full-time equivalents (FTEs). In addition to primary care, 
the clinic provides pediatric, dental, pharmacy, behavioral 
health, and specialty medical services; it is also a teaching 
site for medical and pharmacy residents and students.

Pharmacists and supervised student and resident phar-
macists provided refill services under a collaborative  
practice agreement with interprofessional PCPs, including 
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physicians, nurse practitioners and physician assistants 
practicing at all 4 clinic sites.

Under the collaborative practice agreement, pharmacists 
authorize, decline, or recommend interventions on refill 
requests as clinically appropriate. A number of factors were 
evaluated to determine the appropriateness of refill approval 
and/or need for intervention for requests sent to PCPs from 
internal and external dispensing pharmacies (Figure 1). 
Pharmacists review each request for inclusion and exclu-
sion criteria (described below), whether the order was con-
sistent with the patient’s active medication list in the clinic 
EHR, need for labs or provider appointments, and finally 
clinical appropriateness or need for optimization. Issues 
with any of these were addressed through communication 
to PCPs or other staff to schedule appointments.

Requests that did not meet inclusion and exclusion criteria 
were forwarded to the patient’s PCP. Inclusion criteria were 
as follows: (1) Established patients ≥18 years old who have 
had an in-office or telemedicine encounter with an clinic 
PCP within the preceding 12 months (2) Refill requests for 
medication(s) used to treat chronic conditions OR included in 
one of the following for which pharmacists in California 
have independent authority to provide treatment: naloxone, 
self-administered hormonal contraception, tobacco cessation 
medications, HIV pre-exposure prophylaxis (PrEP). The 
following drug classes and categories comprised exclusion 
criteria: controlled substances, medications used to treat any 
acute condition except naloxone, medications used to treat 
chronic or acute pain (NSAIDs, acetaminophen, muscle 
relaxants, and others), proton pump inhibitors, and medica-
tions used to treat bacterial or fungal infections.

Pharmacists determined whether the requested medi-
cation matched the patient’s current medication list and 
reviewed relevant laboratory and other monitoring para
meters. To ensure continuity of care, the patient’s most 
recent and upcoming visit dates were assessed. Clinical 
appropriateness of medication regimens was determined 

according to clinical guidelines and disease-specific stan-
dards of care.

When clinically appropriate, pharmacists approved one 
or more refills up to a total of 180 days’ supply. If a DTP 
was identified or other intervention was needed, pharma-
cists recommended a course of action to the patient’s PCP 
and/or other clinic staff for purposes of scheduling appoint-
ments or addressing other needs. Information was also com-
municated to requesting pharmacies via phone, electronic 
messaging or prescription notes when necessary.

The primary outcome of this study was the feasibility and 
workflow effectiveness of the service. This was measured by 
the number of encounters and refill orders addressed per hour 
of pharmacist work, and proportion of requests addressed 
within 48 h.

Secondarily, we evaluated the clinical value of the phar-
macist-managed refill service based on the quantity and 
type of interventions made, as well as trends in the medica-
tions, medication classes, and diagnoses involved. Types of 
interventions included recommendations to resolve DTPs, 
discrepancy with current electronic health record medica-
tion list, follow-up appointment or lab due, referral to phar-
macy clinic, information clarified with patient, insurance 
issues resolved, and whether the requesting pharmacy was 
contacted. Data on drug-related problems for individual 
patients were collected, and the most common types of 
problems were identified. Multiple interventions may have 
applied to a single encounter or requested refill, and did not 
necessarily preclude a refill from being approved.

Study variables collected for those encounters where an 
intervention was made included date of birth (age), gender, 
history of visit(s) in physician residency clinic, time between 
receipt of request and response (ie, turnaround time), and 
type of intervention(s) recommended. Demographic vari-
ables were collected from patient electronic health record. 
Mean age was calculated using the age of each patient at the 
time the refill request was responded to.

Figure 1.  Pharmacist refill service workflow and process.
Requests may have continued through the process when recommended interventions were identified based on case-by-case assessment at each step 
(dashed arrows).
*List of standard drug therapy problems: indication (requires additional drug therapy), indication (unnecessary drug therapy), effectiveness (requires 
different drug product), effectiveness (dosage too low), safety (adverse drug reaction), safety (dosage too high), adherence (non-adherence), other 
drug interaction issue.
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Interventions were categorized as “follow up due,” “lab 
due,” “discrepancy with medication list,” “drug therapy 
problem identified,” “referral to internal clinical pharmacy 
service” (eg, diabetes clinic, anticoagulation clinic, tobacco 
cessation clinic), or “coverage issue resolved.” Need for 
follow up and labs was determined based on general and 
clinic standards of care with consideration for patient-spe-
cific medical complexity. Medication list or profile discrep-
ancies were defined as mismatch between the refill request 
and patient’s current medication profile with regard to drug, 
dose, frequency, or route of administration. DTPs were cat-
egorized according to commonly used standardized lists.20,21 
Patients were referred for clinical pharmacy services if they 
met internal referral criteria and had not yet been referred. 
Coverage issues included need for prior authorization or 
therapeutic interchange according to existing procedures 
established by clinic pharmacy and therapeutics committee 
or in consultation with the patient’s PCP. Further, informa-
tion was clarified with either the patient, requesting phar-
macy, or PCP if needed.

Finally, a retrospective chart review was completed in 
order to evaluate the proportion of DTP interventions that 
were resolved by PCPs within 3 months. An intervention 
was considered to be resolved if the PCP acted on or 
responded to the recommendation. An intervention need 
not have been accepted exactly as recommended to be con-
sidered resolved.

Descriptive statistical analysis and qualitative assessment 
were used to quantify and describe trends in pharmacist 
productivity and medication interventions. The mean age, 
proportion of female and male patients, and percentage  
of patients who saw resident physicians were calculated. 
Additionally, the percentage of refill encounters that required 
pharmacist intervention as well as the types of interventions 
and proportion of various drug therapy problems are reported. 
Finally, the percentage of drug therapy problems that were 
resolved or responded to was calculated.

A protocol for this project has been approved (IRB#: 
HS#2020-6300, e-APP# 15724) by the IRB at the University 
of California, Irvine. Data collection was completed con-
currently with provision of indirect patient care. As such, 
informed consent was not feasible nor required by IRB; this 
type of work carries minimal risk of patient harm. This 
research was unfunded.

Results

The mean age of patients for whom a pharmacist inter
vention was made on the refill requests (N = 407 unique 
patients) was 55.5 years old, and 53.1% were female. Nearly 
half of patients (47.9%) were part of the physician resi-
dency clinic ([Table 1). These measures were reflective of 
the adult clinic patient population, and thus likely represen-
tative of the total study population. Turnaround time for a 

large majority of the refill requests (87.8%) was within 48 
business hours.

Data collection ran from September 2020 through 
August 2021, during which time pharmacists addressed 
1683 individual refill requests in 1255 indirect patient 
encounters. This accounts for 9.2% of the total refill vol-
ume for adult PCPs in the clinic system during the study 
period. This represents the proportion of requests pharma-
cists were able to manage given a relatively small number 
of weekly hours dedicated to the pilot service. The remain-
der of requests were managed by individual primary care 
providers according to previously established procedures. 
Primarily, this meant PCPs addressing refill requests for 
their own panel of patients, but there were instances of 
cross coverage. Data was not available to determine the 
proportion of all primary care refill requests that met the 
inclusion criteria or were excluded. However, it is pre-
sumed to be high as essentially all primary care patients are 
over age 18, and the group of excluded medications is rela-
tively narrow. Pharmacists addressed (either approved or 
declined) an average of 10.1 refill requests in 7.5 unique 
refill encounters per hour. Because of COVID-19 related 
factors, pharmacist time dedicated to the refill service was 
variable between 1 and 10 h per week during the study 
period, with an average of 3.2 h per week.

Summarized in Figure 2, a total of 453 encounters 
(36.1%) resulted in 642 pharmacist recommendations for 
medication interventions. The 2 most common types of 
interventions were patients being due for follow-up visits 

Table 1.  Selected Patient Characteristics For Encounters That 
Included One or More Intervention(s) [N = 407].

Mean age 55.5 years (range 18-89 years)

Female 53.1% (n = 241)
Residency clinic patients 47.9% (n = 229)

Figure 2.  Pharmacist refill interventions by type [N = 642].
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(32.9%, n = 211) and/or due for labs (31.9%, n = 205). 
Pharmacists also identified 83 DTPs in 81 encounters 
(12.6%) and 76 instances (11.9%) of medication profile 
discrepancies. Forty-six patients (7.2%) were identified 
to benefit from being referred to one of the other internal 
clinical pharmacy services, and 22 (3.4%) required clari-
fication of information with the patient or pharmacy or 
resolution of a coverage issue. More than one type of 
intervention may have been identified for a given patient 
and/or medication.

Table 2 details the categories of DTPs identified 
(N = 83). The most frequently identified DTPs were “dose 
too high” (n = 17, 20.5%) and “dose too low” (n = 20, 
24.1%). Frequent examples of dosing issues include need 
for taper, titration, or renal dosing. “Requires different 
drug product” also represented a significant proportion of 
DTP interventions (n = 18, 21.7%). The most common 
specific intervention in this category involved recommen-
dations to change sulfonylureas to preferred therapies for 
patients with type 2 diabetes consistent with current treat-
ment guidelines. “Unnecessary drug therapy” comprised 
an additional significant proportion of interventions 
(n = 17, 20.5%). Examples here include recommendations 
to discontinue orders for aspirin for ASCVD prophylaxis 
in low-risk patients, as well as various therapeutic dupli-
cations. Other DPTs identified include “requires addi-
tional drug therapy” (n = 6, 7.2%), such as a statin for 
ASCVD prevention, “non-adherence” (n = 3, 3.6%), and 
“adverse drug reaction” (n = 1, 1.2%). The adverse reac-
tion identified was a clinically significant increase in 
serum creatinine following initiation of lisinopril.

Of the 83 recommended medication therapy interven-
tions, 31 (37.5%) were resolved within 3 months, and 46 
(55.4%) were not addressed. For 6 interventions (7.2%), 
PCP response was indeterminate or the patient was lost to 
follow-up (eg, transferred care to another clinic; Table 3).

Discussion

The results from this study highlight the effectiveness and 
importance of pharmacist involvement in the medication 
refill process. The finding that 9.2% of requests were man-
aged via an average of 3.2 pharmacist hours per week indi-
cates that one dedicated clinical pharmacist FTE is likely 
sufficient to manage the majority of refill volume for a 
similarly-sized clinic system as measured by annual patient 
visits (about 120 000) or PCP FTEs (about 12.5). A recom-
mendation may be for 32 h of pharmacist time allocated to 
manage requests that meet inclusion criteria with an addi-
tional 8 h of administrative time to follow-up on specific 
refill issues or other related activities such as prior authori-
zations. These results are consistent with recent literature 
demonstrating that team-based care is necessary for PCPs 
to provide quality patient care and manage administrative 
tasks given the high ratio of patients to providers.7 Integra
ting a pharmacist has the potential to augment other efforts 
to address PCP administrative workload in an FQHC set-
ting. Turnaround time within 2 business days for the large 
majority of requests indicates efficiency of this process, 
and demonstrates potential to positively affect medication 
adherence and persistence. Workflow changes associated 
with a pharmacist-managed refill service may translate to 
increased face-to-face patient interaction time for PCPs 
and support sustainable interprofessional practices, similar 
to those reported by Rim et al17 Moreover, even in cases 
where the pharmacist did not make a final decision on the 
refill renewal request, recommendations were provided to 
facilitate or inform PCPs’ decision making.

In the context of previously published literature, this 
study represents a unique reporting of the medication 
interventions completed as part of a pharmacist-managed 
refill service. Intervention recommendations resulted from 
36.1% of refill encounters in this study; this is mostly con-
sistent with research by Nguyen and Zare that reported 
that interventions were needed in 42% of pharmacist-man-
aged refills in an evaluation of over 5000 refill requests 
over 2 years.13 The present work also found that laboratory 
monitoring was needed in 31.9% of refill encounters, sim-
ilar to a past report from Billups et al that found laboratory 
or other monitoring to be needed in 28% of refill authori-
zation requests.18 These speak to the external validity of 
other findings related to types of interventions and drug 

Table 2.  Standardized Drug Therapy Problems (DTP) Identified 
(N = 83).

Drug Therapy Problem category n (%)

Indication
  Requires additional drug therapy 6 (7.2)
  Unnecessary drug therapy 17 (20.5)
Effectiveness
  Requires different drug product 18 (21.7)
  Dosage too low 20 (24.1)
Safety
  Adverse drug reaction 1 (1.2)
  Dosage too high 17 (20.5)
Adherence
  Non-adherence 3 (3.6)
  Other drug interaction issue 1 (1.2)

Table 3.  Status of Drug Therapy Problem Interventions and 
Recommendations at 3 Months (N = 83).

Status n (%)

Addressed/resolved 31(37.3)
Not addressed/not resolved 46 (55.4)
Undetermined or lost to follow up 6 (7.2)
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therapy problems addressed, which are not reported on 
fully in previous studies.

Pharmacists are uniquely qualified to identify medica-
tion related problems and make related medication inter-
ventions and recommendations. The types of interventions 
identified also indicate the value of the pharmacist collabo-
ration in responding to refill requests. The most frequent 
interventions (need for follow up or labs) are likely to have 
an impact on continuity of care and the patient experience. 
Identifying discrepancies between requested refill and 
standing medication list may also help ensure patient adher-
ence and persistence with optimized medication therapy. 
Additionally, referrals to pharmacist-managed chronic dis-
ease services are important as a large body of evidence has 
demonstrated positive clinical outcomes associated with 
these care models.8-11

Clinically significant interventions for DTPs were also 
identified. This includes need for dose adjustment, optimi-
zation of regimen by changing to more effective or safer 
drugs or discontinuing those where benefit does not out-
weigh risk. These are particularly important for improving 
the efficacy and safety of medication therapy. Of note, 
many similar DTPs were identified and more than 80% of 
the DTPs identified represented only 3 categories of inter-
vention (“dose too high/low,” “requires different drug prod-
uct,” and “unnecessary drug therapy”). This demonstrates 
the potential of this care model to detect needs for in-service 
or other educational programing for PCPs.

The large proportion of patients who were under the 
physician residency clinic is likely related to the volume of 
requests received by attending physicians who precept res-
idents, and may have played a role in increasing the num-
ber of DTPs identified. The majority of DTPs remaining 
unresolved at 3 months shows that there is a need to com-
municate recommendations to PCPs differently, including 
pharmacist follow up and reminders, or to allow pharma-
cists the authority to implement certain types of interven-
tions directly.

The main limitation of this study is difficulty in generaliz-
ing our results outside of an FQHC or medical system setting 
where clinical pharmacists are already providing comprehen-
sive medication management services. Assessment of needs 
and opportunities would be required prior to implementation 
in smaller or private practices. Additionally, this work does 
not comprise a full evaluation of the economic and patient 
outcomes related to the refill service.

Future directions for expansion of this service include 
increased pharmacist hours dedicated to the refill service as 
well as potential integration of on-site dispensing pharma-
cists and pharmacy technicians to facilitate prior authoriza-
tions, resolve other insurance formulary issues, and further 
reconcile patients’ electronic health record medication pro-
files with dispensing history. Follow up research may also 
include survey of provider satisfaction, assessment of the 
economic impacts of this service and clinic-wide measures 

related to the use of medications, as well as multi-center 
research by analyzing data from similar services at other 
FQHC clinics and/or larger FQHC groups.

Conclusions

Pharmacists can effectively contribute to the medication 
refill renewal process in an FQHC setting. In practices where 
clinical pharmacy services are already in place, a refill ser-
vice represents a beneficial addition. There are positive 
implications for PCP workload and workflow efficiency. 
Additionally, patient care can be impacted with the potential 
to facilitate medication adherence and persistence, promote 
continuity of care, and optimize medication regimens.
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