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Pharmacists’ inclusion on pa-
tient-centered medical home 
(PCMH) teams has been 

shown to improve patient care out-
comes in several small-scale studies 
but has yet to be widely imple-
mented in practice.1,2 Pharmacists 
practicing in a PCMH provide com-
prehensive medication management 
(CMM), defined as the standard of 
care that ensures each patient’s 
medications are assessed for appro-
priateness, effectiveness, safety, and 
adherence given specific factors like 
demographics, comorbidities, and 
other medications.3,4 Working col-
laboratively with other health care 
providers, CMM enables a pharma-
cist to optimize medications for pa-
tients in a safe and cost-effective 
way. Elements of CMM enhance 
care coordination and decrease cost 
compared to traditional primary 
care practice.5-10 Additionally, phar-
macist-provided patient care leading 
to therapeutic and safety outcomes 
is well described and when com-
pared to standard care, improves 
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BACKGROUND AND OBJECTIVES: Pharmacist inclusion in patient-centered 
medical home (PCMH) teams has been shown to benefit both patients and 
practices. However, pharmacists’ inclusion on these teams is not widespread, 
partly because the work they do is not well known. The Successful Collaborative 
Relationships to Improve PatienT care (SCRIPT) project was started in August 
2009 to understand the clinical and economic impact of pharmacists provid-
ing direct patient care. The objective of this study was to describe the work of 
pharmacists practicing as integrated members of the patient care team within 
PCMHs through retrospective analysis of their patient care documentation over 
a 4-year time frame. Two pharmacists were placed into four suburban medical 
home practices in Pittsburgh, Pennsylvania to perform comprehensive medi-
cation management (CMM). These pharmacists documented their CMM en-
counters in an electronic health record and a database for reporting purposes. 

METHODS: This study is a retrospective, descriptive analysis of pharmacist-doc-
umented CMM encounters from February 2010 through February 2014. Phar-
macists’ work—including patient demographics, disease states, and medication 
therapy problems—was recorded in a Microsoft Access database and tabulated. 

RESULTS: The pharmacists conducted 11,206 CMM encounters with 3,777 
unique patients during the study period. The pharmacists identified 9,375 medi-
cation therapy problems (MTPs) and performed 14,092 interventions. Pharma-
cists most commonly worked with patients with diabetes, hypertension, pain, 
and hyperlipidemia. Physician and patient acceptance of the pharmacists’ work 
was high.   

CONCLUSIONS: Pharmacists working in family medicine offices contribute to 
patient care through identification and resolution of MTPs and also by collabo-
rating with PCMH teams. 
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HbA1C, blood pressure, lipid profiles, 
and reduces adverse drug events.5,6,11 
Furthermore, PCMH team mem-
bers recognize pharmacists’ value 
through evidence-based practice, pa-
tient interviewing skills, and drug 
information knowledge while form-
ing professional, collaborative rela-
tionships.12-14

An interprofessional team uti-
lizing the unique skill sets of each 
member is the hallmark of the 
PCMH and is critical to achieving 
positive patient outcomes.15,16 The 
PCMH model expands patients’ 
access to primary care, improves 
chronic disease state outcomes, and 
increases rates of screening for cer-
tain health problems.17-19 PCMHs 
have also been shown to decrease 
overall health care costs and reduce 
patient utilization of acute care ser-
vices.17,18,20 One study found PCMHs 
decreased emergency department 
utilization by 23% and decreased 
medication related costs by 11%.21

Results from longitudinal, sus-
tained pharmacist contribution to 
patient care within a PCMH are 
lacking. While the benefits of phar-
macist integration into the PCMH 
model have been well documented, 
few studies report the longitudinal 
work of pharmacists that achieved 
the reported outcomes. Such infor-
mation is critical to the development 
of a sustainable, replicable, and scal-
able model of embedded pharma-
cists in PCMHs.7,22 Understanding 
the work and types of interventions 
pharmacists make in primary care 
can allow medical directors, health 
plans, and policy makers to seek 
their addition to PCMHs. We de-
scribe the work of two pharmacists 
integrated into four nonacademic 
family medicine practices dedicated 
to the medical home over a 4-year 
period.  

Methods
The objective of this study was to 
describe the work of pharmacists 
practicing as integrated members 
of PCMHs through retrospective 
analysis of their patient care docu-
mentation over a 4-year time frame. 

We specifically aimed to describe 
(1) the pharmacists’ volume of pa-
tients and encounters, (2) the vol-
ume and types of work performed 
by the pharmacists overall and for 
the most common disease states, and 
(3) the volume and types of activities 
the pharmacists performed to ensure 
continuity of care for patients.

Practice Setting
The SCRIPT (Successful Collabor-
ative Relationships to Improve Pa-
tienT care) project began in 2009 as 
a partnership between University of 
Pittsburgh Medical Center (UPMC) 
St Margaret, UPMC Health Plan, 
and the University of Pittsburgh 
School of Pharmacy. The primary 
goal of SCRIPT was to understand 
the impact of pharmacists providing 
patient care as integral members of 
the PCMH.23 Two pharmacists with 
experience in providing direct pa-
tient care were integrated into four 
nonacademic, suburban UPMC fam-
ily physician offices in the greater 
Pittsburgh area. Each pharmacist 
divided their time between two prac-
tices. The pharmacists joined in-
terprofessional patient care teams 
comprised of physicians, medical 
assistants, nurses, nurse practitio-
ners, and office managers. These 
teams care for approximately 37,000 
patients between the four practice 
sites. Twenty-one physicians average 
30 patient visits per day. Additional 
details of these practice sites have 
been previously reported.23

While each pharmacist’s time was 
divided between two practices, pa-
tient care and team coordination 
was not dependent on the pharma-
cist’s location. Pharmacists routine-
ly responded to patient and PCMH 
team inquiries through the electronic 
health record (EHR) and phone con-
versations, even while not at their 
physical location. Pharmacists pri-
marily rotated between the practices 
as a means to see patients face-to-
face. Approximately 25% of the phar-
macists’ time was spent providing 
face-to-face services. Phone outreach 
and follow-up accounted for 20% of 
the time.23 Consultation with the 

prescribers and PCMH staff account-
ed for 15% of the time. The remain-
ing 40% of time was a combination of 
population health (writing of policies 
and clinical protocols), chart review 
to identify patient needs, and docu-
mentation.23

Pharmacist Workflow
The SCRIPT pharmacists collabo-
rated with prescribers and staff to 
deliver coordinated, comprehen-
sive patient care. Figure 1 depicts 
the pharmacist workflow. Patients 
requiring CMM were identified 
through a variety of mechanisms in-
cluding pharmacists’ review of daily 
schedules, physician referral, staff 
referral, patient self-referral, health-
system generated reports including 
hospital/emergency room discharg-
es, or payer-generated reports. Eli-
gibility for pharmacist involvement 
with the patient was purposely open-
ended so pharmacists could assess 
and respond to the needs of their pa-
tients and practice while the study 
investigators could uncover where 
their care was most needed. Prior 
to patient contact, each pharmacist 
reviewed the individual patient’s 
medications and required health 
maintenance activities to create a 
framework for the encounter.  

The pharmacists provided patient 
care through various means, most 
frequently beginning with a face-to-
face visit, followed by telephone or 
face-to-face follow-up, and electronic 
messaging with physicians in antic-
ipation of their visits with the pa-
tient. Patients can have scheduled 
appointments with the pharmacist 
or see the pharmacist before, dur-
ing, or after their appointment with 
a physician. This flexibility is inten-
tional to optimize office workflow 
and minimize patient wait times. 
During encounters, pharmacists 
provided CMM, which includes de-
tailed medication evaluation to iden-
tify, prevent, and solve medication 
therapy problems (MTPs). Table 1 
outlines the components of CMM.3,4 
Pharmacists reviewed each medica-
tion individually to ensure therapy 
is safe, indicated, and optimized to 
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achieve clinical and patient goals. 
The pharmacist then engages in 
collaborative decision making with 
the physician and patient to resolve 
any MTPs. 

After an encounter is completed, 
the pharmacists document in the 
patient’s EHR. These notes outline 
the visit and include a medication re-
view, MTPs identified, and interven-
tions discussed with the physician, 
nurse, and patient. The pharmacists 

also document in an internally de-
veloped database. This Microsoft 
Access database was developed to 
collect discrete data related to the 
pharmacists’ work that the practic-
es’ EHR could not yet capture. In 
this database, a profile with demo-
graphics, medications, and medical 
problem list is maintained for each 
patient. For each patient encounter, 
the pharmacists documented the 
MTP(s) identified, the medication(s) 

associated with the MTP(s), and in-
terventions performed to resolve the 
MTP(s). 

Data Collection and Statistical 
Analysis
This study was a retrospective, de-
scriptive analysis of pharmacist-doc-
umented MTPs and interventions 
from patient encounters occur-
ring at the four family medicine 
SCRIPT practices from February 

Table 1: Components of Comprehensive Medication Management3,4

1.  Identify patients who have not achieved clinical goals of therapy.

2.  Understand the patient’s personal medication experience/history and preferences/beliefs.

3.  Identify actual use patterns of all medications including OTCs, bioactive supplements, and prescribed medications.

4.  Assess each medication (in the following order) for appropriateness, effectiveness, safety (including drug interactions), 
and adherence, focused on achievement of the clinical goals for each therapy.

5.  Identify all medication therapy problems (the gap between current therapy and that needed to achieve optimal clinical 
outcomes).

6.  Develop a care plan addressing recommended steps, including therapeutic changes needed to achieve optimal outcomes.

7.  Patient agrees with and understands care plan, which is communicated to the prescriber/provider for his/her consent/
support.

8.  Document all steps and current clinical status versus goals of therapy.

9.  Follow-up evaluations with the patient are critical to determine effects of changes, reassess actual outcomes, and 
recommend further therapeutic changes to achieve desired clinical goals/outcomes.

10.  Comprehensive medication management is a reiterative process—care is coordinated with other team members and 
personalized (patient-unique) goals of therapy are understood by all team members.
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Figure 1: SCRIPT Pharmacist-Delivered CMM Process

Pharmacists’ workflow to complete the CMM process. Pharmacists complete work prior to and during each patient visit with accompanied 
physician interaction throughout the process.
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2010 through February 2014. Data 
extracted from the internally de-
veloped database included patient 
demographics, medications, health 
conditions, MTPs identified by the 
pharmacists, interventions per-
formed by the pharmacists, and con-
tinuity of care activities documented 
by the pharmacists.

All MTPs in the data set were 
first categorized into one of the seven 
recognized MTP categories including: 
(1) nonadherence, (2) adverse effect, 
(3) dose too low, (4) dose too high, 
(5) needs additional drug therapy, (6) 
unnecessary drug therapy, and (7) 
needs different drug therapy.4,24 The 

volume of each MTP and associated 
interventions was tabulated for the 
entire data set. Disease states asso-
ciated with each encounter were also 
extrapolated from the Microsoft Ac-
cess database.  

All data were analyzed using de-
scriptive statistics. Analyses were 
carried out using Stata (Version 
13.1; StataCorp LP, College Station,  
Texas). This study was approved by 
the University of Pittsburgh Institu-
tional Review Board. 

Results
A total of 3,777 patients received 
care from pharmacists between 

February 2010 through February 
2014. The mean age of these patients 
was 57.3 years +/-19.6 SD. Approx-
imately 61% were female. Patient 
encounters totaled 11,206 over the 
4-year span and included 9,375 to-
tal MTPs. The medications and con-
ditions most frequently encountered 
by the pharmacists are listed in Ta-
ble 2. The top nine disease states ac-
counted for 67% of the pharmacists’ 
efforts. These conditions included 
diabetes (19%), hypertension (11%), 
pain (10%), hyperlipidemia (7%), 
anxiety/depression (7%), asthma 
(4%), GERD (4%), COPD (3%) and 
nicotine dependence (2%).

Table 2: Breakdown of Pharmacist Effort by Top Nine Disease States

Overall % Disease State Disease State %   Overall % Disease State Disease State %

19% Diabetes   7% Anxiety/depression

  Insulin 52%     SSRI 44%

  Metformin 14%     SNRI 19%

  Sulfonylurea 14%   4% Asthma

  GLP1 agonist 2%     SABA 56%

  DPP4 inhibitor 3%     LABA/ICS 17%

  TZD 2%     ICS 16%

11% Hypertension     LTRA 6%

  ACE-I 27%   4% GERD

  ARB 23%     PPI 70%

  Diuretic 23%     H2RA 24%

  Beta-blocker 23%   3% COPD

  CCB 12%     SABA 41%

10% Pain     LABA/ICS 22%

  Opioid 36%     LAMA 19%

  NSAID 26%     ICS 10%

  Acetaminophen 25%     LABA 1%

  GPN+PGABA 9%   2% Nicotine dependence

  Muscle relaxant 7%     Counseling 39%

7% Hyperlipidemia     NRT 36%

  Statin 72%     Oral med 25%

  OTC 9%  

  Fibrate 8%  

Note: Overall percentages explain portion of total pharmacist work effort the disease state accounted for. Disease state percentages explain the 
portion of effort each medication class count for of the entire disease state’s work.

Abbreviations: GLP1, glucagon-like peptide; DPP4, dipeptidyl peptidase-4; TZD, thiazoladinedione; ACE-I, angiotensin converting enzyme inhibitors; 
ARB, angiotensin receptor blocker; CCB, calcium channel blockers; NSAID, nonsteroidal anti-inflammatory drugs; GPN, gabapentin; PGABA, 
pregabalin; OTC, over-the-counter; SSRI, selective serotonin reuptake inhibitor; SNRI, selective serotonin/norepinephrine reuptake inhibitor; SABA, 
short-acting beta agonist; LABA, long-acting beta agonist; ICS, inhaled corticosteroid; LTRA, leukotriene receptor antagonist; PPI, proton pump 
inhibitor; H2RA, histamine 2 receptor antagonist; LAMA, long-acting muscarinic antagonist; NRT, nicotine replacement therapy.
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Identification of MTPs
Table 3 summarizes the quantities 
and frequencies of MTPs for the en-
tire data set. Nonadherence was the 
most common MTP identified for the 
entire data set (51%). Common rea-
sons for nonadherence document-
ed by the pharmacists were cost, 
misunderstood directions, patient 
preference not to take medication, 
forgetfulness, unable to adminis-
ter the medication, and product un-
availability or expiration. The second 
most common MTPs identified for 
top nine disease states varied. These 
included dose too low for diabetes; 
adverse drug reactions for hyperten-
sion, hypercholesterolemia, anxiety/
depression, pain, COPD and GERD, 
and dose too high for asthma. Figure 
2 shows a breakdown of the MTPs 
per top indication. For diabetes, the 
most common disease state, the most 
frequent MTPs identified were non-
adherence, dose too low, adverse drug 
reaction, and needs additional ther-
apy. 

Resolution of MTPs
Through CMM encounters, phar-
macists resolved MTPs by several 
means and recorded 14,092 inter-
ventions. The pharmacists performed 
an average of 1.5 interventions per 
MTP identified, indicating that it 
sometimes took more than one step 
to resolve a problem. Education was 
the most frequent intervention, ac-
counting for 57% of all interventions. 
Pharmacists provided education on 
medications, lifestyle changes, and 
devices including glucometers, insu-
lin pens, and inhalers. Pharmacists 
adjusted medication regimens to ac-
count for 23% of all interventions. 
Reasons for medication changes in-
cluded optimization of medication 
therapy or for formulary reasons. 

Pharmacists provided various in-
terventions for the top indications. 
After education, the second most 
common interventions varied for the 
top nine indications. These included 
changes in medication regimen for 
hypertension, hyperlipidemia, and 
asthma, and addition of a medica-
tion for nicotine dependence. The 

most frequent interventions made 
for patients with diabetes included 
providing patient education, address-
ing adherence, titration of medica-
tions, and assessing for optimized 
medication regimens. 

Pharmacist interventions were ac-
cepted at a high rate by both phy-
sicians and patients. Physicians 
accepted 98% and patients accepted 
90% of all interventions.

Continuity of Care
Continuity of patient care is an im-
portant aspect of the pharmacists’ 
impact. This includes coordination of 
care and medication therapy moni-
toring. Medication lists were updated 
a total of 4,700 times for an aver-
age of 1.2 times per patient. Physi-
cian interaction occurred 7,145 times 
and included face-to-face communi-
cation for the majority of first en-
counters. No MTPs were identified 
for 4,653 encounters (41%) provided 
by SCRIPT pharmacists. 

Discussion
The results of our study describe the 
work of pharmacists integrated as 
members of patient care teams with-
in PCMHs. The longitudinal work 
provided by the pharmacists was 
comprehensive, including 149 dif-
ferent disease states during 11,206 
encounters. The pharmacists pro-
vided comprehensive medication 
management (CMM) across multi-
ple practice sites in the same geo-
graphic area. Our pharmacists were 
embedded as integral members of 
the care teams in each PCMH work-
ing very closely with physicians, who 

accepted their interventions 98% of 
the time. Conversely, a study of con-
tracted pharmacists working outside 
of the patient care team yielded a 
lower rate of acceptance.10 Our ac-
ceptance rates mirror a previous 
study of PCMH pharmacists, but 
those pharmacists focused their ef-
fort on only one chronic condition.25 
Additionally, our results are sus-
tained over a longitudinal, 4-year 
period; previous studies have been 
less than 1 year.10,25

The pharmacists cared for pa-
tients of all ages, highlighting the 
potential for full-spectrum fam-
ily practices. However, the patient 
panel cared for by the pharmacists 
predominantly included middle-
aged or older adults. These patients 
represent a segment that have an 
increased medication burden, sug-
gesting pharmacists may be best em-
ployed to care for older adults. In our 
study, diabetes was the most encoun-
tered chronic condition and required 
the most effort of the pharmacists. 
Diabetes requires multiple medica-
tions to effectively treat the condi-
tion, with extensive monitoring and 
therapeutic adjustments aligning it 
very closely with the pharmacists’ 
skill sets. The other top indications 
also require multiple medications, 
making it unsurprising this is where 
the pharmacists were most utilized. 
The breadth of disease states (149) 
also implies that importance of a 
generalist mindset on the part of the 
pharmacist is a critical aspect of the 
care provided. 

Medication therapy problems 
(MTPs) were identified and resolved 

Table 3: Medication Therapy Problems (MTPs) 
Identified by SCRIPT Pharmacists

MTPs Identified N=9,375; No. (%) 

Nonadherence 4,790 (51)

Adverse reaction 1,319 (14)

Dose too low 1,041 (11)

Needs additional drug therapy 625 (7)

Unnecessary drug therapy 618 (7)

Needs different drug product 549 (6)

Dose too high 433 (5)
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Figure 2: MTPs for the Top Nine Indications

Pharmacist-identified medication therapy problems during the CMM process for the top indications.
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by our pharmacists during patient 
care encounters. Nonadherence 
was the most commonly identified 
MTP. Nonadherence to medication 
regimens accounts for up to $289 
billion in US health care costs an-
nually, and can lead to death and 
hospitalizations.26 Pharmacists are 
trained to use a specialized skill set 
to improve adherence rates, which is 
unique from other members of the  
PCMH.27-29 Secondary MTPs that 
pertained to the specific indications 
were identified and resolved by mod-
ifying existing medications, starting 
new medications, or stopping medi-
cations to achieve clinical goals. 

Our study was set in four medi-
cal home practices with two phar-
macists. Before recording patient 
encounters in the Microsoft Access 
database and periodically during the 
study period, the pharmacists met to 
ensure data would be entered cor-
rectly. However, each pharmacist 
may have made assumptions on 
how to best categorize the data en-
try into the database. Additionally, 
pharmacists were required to doc-
ument their work in multiple plac-
es including the study database, a 
health system database, and in the 
EHR. This likely led to underreport-
ing of work due to misplaced docu-
mentation and lack of time. Lastly, 
the build and functionality of the 
Microsoft Access database also im-
pacted report generation. Embedding 
software that allows pharmacists to 
document and tally their interven-
tions directly into the EHR can im-
prove future studies.

Our results are reported at a time 
of advancement of the PCMH and 
pharmacists’ roles in patient care. 
Quality metrics continue to be es-
tablished, with the bar being raised 
higher every year.30-32 These require 
a team-based approach, utilizing the 
unique skill sets of various health 
care team members. There is also 
a national effort to deploy an in-
tegrated documentation system 
called the Pharmacist eCare Plan, 
which allows pharmacists to consis-
tently document their patient care 
and securely message partnering 

physicians and prescribers through 
their EHR for further continuity of 
care.33 This documentation will aid 
in a standardized process for phar-
macists to document CMM work.

While numerous examples out-
line the impact pharmacists can 
have on targeted disease states and 
cost reduction, their incorporation 
in PCMH teams is not widely im-
plemented.11, 34-40 Our previous study 
outlines successful implementation 
of the pharmacist in the PCMH,23 
and this study provides the long-
term impact through a descriptive 
analysis. The pharmacist integration 
into the PCMH provides a comple-
mentary skill to effectively identify, 
prevent, and solve MTPs. Medica-
tions account for 80% of treatment 
plans, and thus are critical to ef-
fectiveness and quality of patient 
care.4 Overall, our study is directly 
applicable to family medicine prac-
tices as pharmacists’ contributions 
to patient care are sustained over 
time, encouraging the development 
of trust between team members and 
with their patients. Family physi-
cians and pharmacists should work 
collaboratively with directors, health 
plans, and policy makers to develop 
sustainable models for routine inclu-
sion of this team member in PCMHs.

Conclusion
Our study shows sustained results 
to support pharmacist involvement 
in primary care practices by utilizing 
CMM. Pharmacists’ unique knowl-
edge and skill set allows for iden-
tification, prevention, and solving 
of MTPs to support quality patient 
care within a PCMH team. Further 
expansion of pharmacists in PCMH 
teams is warranted.
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