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Abstract Objective Community pharmacists’ role in clinical care is expanding in the United
States and information systems are needed that extend beyond a dispensing workflow.
As pharmacies adopt new systems, implementation support will be needed. This study
identifies the barriers and facilitators experienced by community pharmacies in
implementing a Web-based medication management application and describes the
implementation strategies used to support these pharmacies.
Methods Semistructured interviews were conducted with 28 program and research
staff that provides support to community pharmacies participating in a statewide
pharmacy network. Interviews were recorded, transcribed verbatim, and analyzed for
themes using the Expert Recommendations for Implementing Change (ERIC).
Results Findings suggest that leadership support, clinical training, and computer literacy
facilitated implementation, while lack of system integration, staff resistance to change, and
provider reluctance to share data served as barriers. To overcome the barriers, implementa-
tion support was provided, such as assessing readiness for implementation, developing a
standardizedand interoperable careplan, andaudit and feedbackofdocumentationquality.
Conclusion Participants used a wide array of strategies to support community
pharmacies with implementation and tailored approaches to accommodate phar-
macy-specific preferences. Most of the support was delivered preimplementation or in
the early phase of implementation and by program or research staff rather than peer-
to-peer. Implementing new pharmacy information system requires a significant
amount of implementation support to help end-users learn about program features,
how to integrate the software into workflow, and how to optimize the software to
improve patient care. Future research should identify which implementation strategies
are associated with program performance.
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Background and Significance

Over the past decade, chronic illness and multimorbidity (i.e.,
thepresenceof twoormore chronic conditions) have increased
in the United States, and they are projected to continue
increasing.1Althoughmany chronic diseases can be prevented,
delayed, or managed,2 use of preventive services, compliance
with medical recommendations, and medication adherence,
are suboptimal.3–5 To improve chronic disease prevention and
management, alternative payment models in the U.S. are
beginning to integrate community pharmacists into team-
based care arrangements.6–8 Community pharmacists—who
have clinical training and are often more accessible to patients
than other providers—can provide medication management
and other clinical services to support chronic disease preven-
tion and management.9–15 To perform these services most
effectively, however, community pharmacists need access to
patients’ clinical data, such as notification when a patient is
admitted to or discharged from the hospital, a complete list of
medications at home and upon care transitions that is updated
as close to real-time as possible across all prescribers, and
laboratory values.16–19

Pharmacymanagementsystemshavebeendesigned toalign
with a dispensing workflow and have only recently started to
support community pharmacists’ expanding role in clinical
care. Forexample,manypharmacymanagement systemsallow
users to develop a prescription profile and history but may not
include features that capture a patient’s clinical data, such as a
list of nonprescription medications, medications dispensed at
other pharmacies, medications paid for with cash, hospital
admissions, and laboratory values.16,20,21 Access to health care
providers’ electronic health record (EHR) systems and health
information exchange (HIE) programs can enable community
pharmacies to view these data.16,20,22 In fact, studies have
shown that granting community pharmacists access to EHRs
can support clinical services; however, implementing access to
each EHR system individually can be challenging because
community pharmacists work with many different provi-
ders.22,23 Further, the pharmacy’s management system may
not interface with the providers’ EHR, requiring pharmacies to
print the patient’s record and enter the information by hand
into the pharmacy’s system.24 HIEs may be a more feasible
solution to providing data access across multiple provider
settings; however, rules about the types of clinical data that
can be shared with pharmacists vary across HIE pro-
grams.8,16,20,25 Studies examining community pharmacy par-
ticipation in HIEs have reported barriers such as finding a
software vendor that supports pharmacy connection to the
HIE, delays in receipt of data, and costly user fees.22,26

In addition to clinical data access, community pharmacists
participating in team-based care arrangements need to docu-
ment clinical services to demonstrate evidence about service
quality provided and track patient outcomes longitudinally.
Studies have found that community pharmacies implementing
newelectronicdocumentationsystemsencounterbarrierssuch
as lackof timefordocumentation, limited training and lowself-
efficacy, and staff resistance to change.12,22,27–32 Additionally,
pharmacies have reported difficulty with usability, lack of

standardization across documentation systems, and lack of
interoperability between the pharmacy’s management system
and other documentation systems.22,27,31,33 Pharmacies may,
for example, document services in their pharmacy manage-
ment system and also be required to document services in
payer-specific, documentation software.27,33 Further, pharma-
cies participating in multiple, payer-supported medication
management interventions may have to operate several doc-
umentation systems simultaneously and may have difficulty
using systems that are designed for billing and episodic care to
support longitudinal clinical care.33 To address these barriers,
technology vendors are beginning to developWeb-basedmed-
icationmanagement applications that allow fordocumentation
of clinical services, integration of clinical data, and tracking of
patient outcomes. However, there is limited research onhow to
support community pharmacieswith implementation of these
systems.

Objective

To address this need, our study has two aims: (1) to identify
the barriers and facilitators experienced by community
pharmacies implementing a Web-based medication man-
agement application within a statewide network of commu-
nity pharmacies; and (2) to describe the implementation
strategies used to support these community pharmacies.

Methods

Setting
Approximately 275 community pharmacies are participating
in the Community Pharmacy Enhanced Service Network
(CPESN) in North Carolina (NC). NC-CPESN was established
by Community Care of North Carolina (CCNC), which is the
primary care case management program for NC Medicaid,
and is designed for Medicaid and Medicare patients with
multiple chronic conditions.6 CCNC consists of over 1,800
primary care practices across NC and has approximately 650
nurse or social work care managers providing intensive care
management services to the highest risk chronically ill
beneficiaries.6 NC-CPESN pharmacies have, on average,
80,000 encounters with chronically ill beneficiaries each
month including 1,500 patients that receive an in-depth
consultation with a pharmacist.34 NC-CPESN requires phar-
macies to deliver a set of medication management services,
establish a care plan, and be reimbursed based on a value-
based payment model. Any community pharmacy is eligible
to participate in NC-CPESN as long as the pharmacy is willing
to provide and document the required services in PHARMA-
CeHOME—a Web-based, medication management applica-
tion that captures patient health information from multiple
sources including prescription history, diagnosis data, hos-
pitalization data, immunization data, Medicaid claims data,
and laboratory results.6,35 PHARMACeHOME also allows
community pharmacies to record medication lists from
various care settings, identify, track, and resolve drug ther-
apy problems, and create summary notes. Pharmacists can
share information about patients from PHARMACeHOME
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with providers (e.g., drug therapy problems, care plans)
using a Web-based platform, the Provider Portal, while
care managers could directly access PHARMACeHOME to
view patient information. To be eligible for reimbursement,
pharmacies were required to document a comprehensive
medication review in PHARMACeHOME including a list of
medications, a medication skills assessment, drug therapy
problems, and a patient care plan. The required software for
NC-CPESN participation changed in the third program year
from PHARMACeHOME to the Pharmacist eCare Plan; how-
ever, the documentation requirements stayed the same. This
change is described in more detail in the “Results” section.

To support PHARMACeHOME implementation, commu-
nity pharmacies receive assistance from CCNC’s 14 regional
networks and central office, and research teams from twoNC
universities. CCNC’s regional networks provide in-person
training and technical assistance on PHARMACeHOME and
implementation of clinical services. The central office per-
sonnel provide training by phone and via webinar on the NC-
CPESN program requirements and the available resources at
CCNC (e.g., practice support staff to assist with developing
relationships with medical practices, care management staff
to comanage specific patients, etc.) and provide technical
assistance when pharmacies have questions about program
requirements. The research teams also provide in-person
implementation support to participating pharmacies includ-
ing workflowassessment, quality improvement support, and
quality audits of documentation. The results section provides
greater detail on the implementation support provided by
each of these groups (e.g., CCNC regional staff, central staff,
and the research team).

Data Collection
To examine how implementation support is delivered to NC-
CPESN pharmacies, we interviewed participants fromeach of
the groups that deliver support: CCNC central office staff,
CCNC network pharmacists, CCNC network care managers,
and the research team (►Table 1). We chose in-depth inter-
views rather than focus groups as our data collectionmethod
becausewewere interested in understanding staff members’
individualized rather than shared approaches to providing
implementation support.36We used a semistructured, inter-
view guide approach so that data collection was systematic

for each participant (i.e., a similar set of questions were
asked) but there was flexibility to ask additional probing
questions to capture participants’ unique insights.36 Twenty-
eight interviews were conducted from March to June 2016.
Interviews lasted approximately 1 hour and were conducted
over the phone to ensure that participants in any location
throughout the state could participate.

Recruitment and Participants
We asked CCNC and research team staff to identify indivi-
duals who provide implementation support to NC-CPESN
pharmacies. We emailed these individuals to request an
interview about their experiences with delivering imple-
mentation support. We had three individuals decline to
participate due to lack of time. Participants provided
informed consent over the phone. The Institutional Review
Board of the University of North Carolina at Chapel Hill
approved this study (IRB # 16–0530).

Data Analysis
Two research team members trained in qualitative methods
facilitated the interviews (K.T. and C.S.). The interviewswere
audio-recorded and transcribed verbatim. We used the
research objectives and the interview guide to generate a
list of structural codes that were applied to each transcript.36

Two members of the research team (K.T. and C.S.) coded the
transcripts using the Dedoose qualitative software (version
4.12) and met to discuss and resolve discrepancies in coding.
After coding was complete, members of the research team
(K.T. and C.S.) discussed the summary reports to generate
emergent codes based on the qualitative data.36

Themes were organized using the Expert Recommenda-
tions for Implementing Change (ERIC), which identifies and
defines categories of implementation strategies.37,38 Imple-
mentation strategies are defined as the “methods or techni-
ques used to enhance the adoption, implementation, and
sustainability of a clinical program or practice.”39,40 The ERIC
identifies six categories of implementation strategies but we
focused on the four categories most relevant to this project:
planning strategies, education strategies, restructure strate-
gies, and quality-management strategies. To describe the
implementation strategies identified in this article, we used
Proctor et al’s guidelines for specifying implementation

Table 1 Staff roles of interview participants (N ¼ 28)

Staff role (Description of support provided to participating pharmacies) Number of interviewees

CCNC central office staff (Provide support to all 14 networks and participating
pharmacies including training on program requirements, technical assistance,
and resources including access to PHARMACeHOME)

6

CCNC network pharmacist (Provide PHARMACeHOME-related training,
patient referrals, and training on how to implement clinical services

12

CCNC network care manager (Provide patient referrals and patient-specific
advice on clinical and social needs that impact medication use)

5

Research team (Provide support with workflow assessment, quality
improvement support, and quality audits of documentation)

5

Abbreviation: CCNC, Community Care of North Carolina.
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strategies, which provides guidance to researchers on how to
report implementation strategies with enough detail that
the study findings can be used by other researchers and
practitioners.39 We provide an example of documentation
for each implementation strategy.

Results

Barriers to Using PHARMACeHOME
While providing implementation support, participants
gained insight into the barriers and facilitators that affected
community pharmacies’ use of PHARMACeHOME (►Table 2).
In terms of barriers, pharmacies encountered provider reluc-
tance to share data, staff resistance to documentation, slow
Internet connection, and lack of time for staff training.
Participants explained that some providers were reluctant
to share data, such as medication lists, with pharmacists due
to concerns about privacy or because of lack of knowledge

about pharmacist-led clinical services. Provider reluctance to
share patient health information limited pharmacists’ ability
to develop an accurate medication list in PHARMACeHOME.
Some pharmacies were able to overcome this barrier by
developing relationships with providers (e.g., scheduling
regular meetings). Additionally, some pharmacy staff did
not see the value in documenting clinical services and as a
result were resistant to using PHARMACeHOME. Some phar-
macies also had difficulty logging on to PHARMACeHOME
due to a slow Internet connection, particularly at peak times
of usage (e.g., 8–10 a.m.). Because of the time it took to train
staff on PHARMACeHOME, many pharmacies only trained 1
to 2 staff members and made them responsible for docu-
mentation, which often prevented services from being docu-
mented during the patient encounter.

Participants also reported PHARMACeHOME-design bar-
riers including lackof PHARMACeHOME integrationwithother
pharmacy management systems and lack of standardized

Table 2 Interview themes and illustrative quotations

Themes Definition Illustrative quotation

Facilitators Factors that assist community
pharmacies with PHARMACeHOME
implementation

“When a pharmacy has a designated
staff member to assist with data entry in
PHARMACeHOME and the pharmacy’s
other information systems it [imple-
mentation] goes a lot smoother”

Barriers Factors that hinder PHARMACeHOME
implementation in community
pharmacies

“Their [pharmacy management]
systems don’t communicate with
PHARMACeHOME so we are requiring
them right now to double document.
That wastes a lot of time”

Assess for readiness and identify barriers
and facilitators

Assess various factors within the
pharmacy to determine their readiness
for NC-CPESN and barriers and facilita-
tors that may affect implementation

“For some pharmacies, we send them a
discharge summary in PHARMACe-
HOME and they are overwhelmed and
don’t even know where to begin. So we
sit down with our pharmacies to get a
sense of whether they know what to do
with the summary”

Tailor strategies to overcome barriers
and honor preferences

Tailor the PHARMACeHOME training to
address barriers and honor community
pharmacy preferences

“How the training is set up depends on
the pharmacy. Some pharmacies prefer
to have just the pharmacist trained on
PHARMACeHOME so that the pharma-
cist can later train other staff while
other pharmacies like to include the
pharmacist and the technician in the
initial training”

Develop relationships Recruit and cultivate relationships with
partners in the NC-CPESN implementa-
tion effort

“We invite them [the pharmacies] to our
offices and thenwe invite our entire care
management staff to come and meet
with them and talk about their services
and the [clinical] services that they
provide”

Develop
educational materials

Develop and format guidelines, man-
uals, toolkits, and other supporting
materials in ways that make it easier for
community pharmacies to learn about
PHARMACeHOME

“To reinforce the messages from the
training that was delivered, we created
how-to guides and step-by-step instruc-
tions about how to document every
piece that needed to be documented so
that the pharmacies could refer back to
it”
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templates. Lack of PHARMACeHOME integration with existing
pharmacy management systems resulted in double documen-
tation for many pharmacies. Many pharmacies were already
using a pharmacy management system to document clinical
services and had to also document clinical services in PHAR-
MACeHOME to obtain reimbursement. Double documentation
led not only to inefficiency but also incomplete documentation
in PHARMACeHOME. Some pharmacies, for example, did not
want to enter clinical services into two systems andwouldonly
enter the services into their native pharmacy management
system. Finally, a lack of standardized templates for documen-
tation within PHARMACeHOME led to uncertainty among
pharmacy staff about which aspects of the care plan should

be documented. These barriers, however, did not affect enroll-
ment among pharmacies or dropout from the program.

Facilitators to Using PHARMACeHOME
Some pharmacies were better equipped to use PHARMACe-
HOME because of their staffing models, employee participa-
tion in implementation planning, employees’ prior clinical
training (e.g., completion of a residency or fellowship for
pharmacists, certification for pharmacy technicians) or com-
puter literacy, and leadership support for technology. Some
pharmacies devoted staff positions to data entry to reduce
documentation burden onpharmacists. Additionally, pharma-
cies that included employees in implementation planning,

Table 2 (Continued)

Themes Definition Illustrative quotation

Distribute educational materials Distribute PHARMACeHOME training
materials via webinars, in-person
meetings, phone calls, emails, and
onsite visits

“We repeated the webinar multiple
times, probably 3 or 4 times at varying
times of day and days of the week to try
to accommodate schedules. We also
recorded them so people could view it
on their own time”

Make the training more dynamic Vary the PHARMACeHOME training
delivery methods to cater to different
learning styles and work contexts, and
to make the training more interactive

“We tried to break it [the webinar] down
into small snippets because we
recognized that pharmacists working in
a store were really busy, and it was hard
for them to carve out an hour and a half
to watch a video”

Conduct ongoing training and
consultation

Plan for and conduct training on PHAR-
MACeHOME in an ongoing way,
particularly when new staff members
are hired or when questions about the
software arise

“I go back out and do a separate training
with new staff as they come up to just
show them the system and what they
can do in it”

Facilitate relay of clinical data to
pharmacists

Collect new clinical information from
the patient, such as a hospital discharge
summary, and relay it to the pharmacist
via PHARMACeHOME

“We notify the pharmacy that the
patient was discharged from the
hospital with the primary diagnosis,
when the discharge date was, whether
they’re going to be care managed, and
then we upload a copy of the after-visit
summary [to PHARMACeHOME]”

Change record systems Change records systems to assist with
documentation of clinical services in
PHARMACeHOME

“They [the pharmacy] developed a
paper form to document the key
comprehensive medication review
components so that they could enter
the data in PHARMACeHOME after
business hours”

Audit and provide feedback Collect and summarize data on the
quality of documentation and give it to
pharmacy staff to improve documenta-
tion quality

“What people interpreted as a compre-
hensive medication review was very
different from how they were
documenting. The importance of
auditing people and giving them
feedback on their documentation in
PHARMACeHOME was going to be key”

Develop and implement tools for quality
monitoring

Develop and organize systems and
procedures that monitor documenta-
tion for the purpose of quality assurance
and improvement

“If there was a problem with a phar-
macy, then they [network pharmacists]
would have the audit forms that we
were using and they can provide
individual audits of pharmacies as they
saw fit”

Abbreviation: NC-CPESN, Community Pharmacy Enhanced Service Network in North Carolina.

Applied Clinical Informatics Vol. 9 No. 2/2018

Supporting Community Pharmacies Turner et al. 395

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



such as creating a plan for documentation and deciding which
staff members will assist with documentation, encountered
fewer problems with documentation during CPESN imple-
mentation. Pharmacies that had employees with greater clin-
ical training were generally better prepared to interpret and
make clinical decisions based on the patient health informa-
tion provided in PHARMACeHOME (e.g., identifying drug
therapy problems frommedication lists). Similarly, pharmacy
employees that had basic computer literacy (e.g., able to use
Microsoft applications such asOutlook and Excel)were able to
learn how to navigate PHARMACeHOMEmore quickly. Finally,
pharmacy leaders (e.g., managers, pharmacists, owners)
played a key role in supporting PHARMACeHOME use by
setting expectations about staff usage of PHARMACeHOME
and allocating sufficient staff time for documentation.

Planning Implementation Strategies
CCNC and research staff used several planning implementation
strategies to support pharmacies in their use of PHARMACe-
HOMEincludingassessing for readinessandidentifyingbarriers
and facilitators, tailoring implementation strategies for indivi-
dual pharmacies, and developing relationships (►Table 3).

When assessing pharmacy readiness, staff described
going through a discharge summary (i.e., a care summary
for a patient recently discharged from the hospital) with
pharmacy staff and asking probing questions about the

patients’ potential drug therapy problems to assess the
clinical knowledge of pharmacy staff. Participants also asked
community pharmacy staff to navigate in PHARMACeHOME
during the training to assess their computer literacy.

Individual pharmacies required tailored approaches for
implementation support given the variation in barriers to
implementation and preferences for how training should be
delivered. Some of the smaller pharmacies, for example, did
not have any pharmacist overlap hours, preventing the
pharmacist from being able to leave the dispensing counter
for training. In those settings, CCNC network pharmacists
delivered training while the pharmacist was also operating
the counter to accommodate their schedule. Pharmacies that
did not have single sign on capabilities between PHARMA-
CeHOME and their pharmacy management system also
needed more technical assistance with how to incorporate
documentation into workflow. Some pharmacies also had
difficulty with documenting services in real-time due to a
slow Internet connection. As a workaround, network phar-
macists recommended to these pharmacies to try document-
ing clinical services after-hours (e.g., after 5 p.m. or on
weekends). CCNC network pharmacists also tailored training
depending on the pharmacy’s preferences for training one
staff member versus training all staff members at the same
time and for training only pharmacists versus training other
pharmacy staff (e.g., pharmacy technicians).

Table 3 Definition and documentation of implementation strategies

Implementation strategy category documentation37–39

Category: Plan Strategies

Name: Assess for readiness and identify barriers and facilitators

Definition: Assess various factors within the pharmacy to determine their readiness for NC-CPESN and barriers
and facilitators that may affect implementation

Actor: CCNC network pharmacists

Action: During the initial PHARMACeHOME training, network pharmacists went over specific patient cases to assess
pharmacy staff clinical knowledge, had staff members navigate within PHARMACeHOME to assess their computer literacy,
and asked questions about how PHARMACeHOME would be integrated into workflow to identify barriers and facilitators
that might impact their use of PHARMACeHOME

Action target: The individual(s) who is identified by the pharmacy as the lead for NC-CPESN activities, which could be the
pharmacy owner, the pharmacist, pharmacy technician, or multiple staff members

Temporality: The initial planning meetings between pharmacy staff and CCNC network pharmacists occurred right after the
pharmacy enrolled in NC-CPESN

Dose: There is typically one initial planning meeting right after pharmacies enroll in NC-CPESN. However, some pharmacies
elect to have multiple planning meetings with separate groups of staff (e.g., one meeting for pharmacists, one meeting for
pharmacy technicians)

Implementation outcome affected: By setting up initial planning meetings, CCNC network pharmacists identified
pharmacies’ level of readiness for using PHARMACeHOME as well as their perceived barriers and facilitators

Justification: Participants described assessing each pharmacy’s readiness during the initial PHARMACeHOME training so
that future training and consultations could be tailored to the needs of individual pharmacies. Participants also delivered
a higher-intensity training and technical assistance for pharmacies with less experience delivering clinical services and
scaled down the training for more experienced pharmacies

Lessons learned in practice: Participants recommended being flexible with scheduling to accommodate the busy
schedule of pharmacy staff and to ensure that the training meets the pharmacy’s preferences (e.g., preference for
one staff member being trained versus multiple staff)

Abbreviations: CCNC, Community Care of North Carolina; NC-CPESN, Community Pharmacy Enhanced Service Network in North Carolina.
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Participants explained the importance of developing rela-
tionships between the pharmacy, the care managers, and
primary care providers to support the exchange of clinical
data. Approaches used included organizing health fairs
where community pharmacies could introduce their services
to primary care providers, care managers, and other com-
munitymembers aswell as organizing jointmeetings among
primary care providers, care managers, and community
pharmacies so that they could meet face-to-face and culti-
vate relationships. Participants reported that in-person
meetings among all members of the care team helped to
build trust among team members, increasing the likelihood
that those providers and care mangers would collaborate
with community pharmacies by sharing relevant patient
health information.

Educate Implementation Strategies
CCNC staff members used several approaches to educate phar-
macy staff on how to use PHARMACeHOME including devel-
oping and distributing educational materials, making training
more dynamic, and providing ongoing training and consulta-
tion after the initial training was completed (►Table 4).

Educational materials were developed and distributed in
various formats, including live webinars, recorded videos,
how-to guides with screenshots, and PowerPoint presenta-
tions to train community pharmacies on PHARMACeHOME. A
variety of formats were chosen to accommodate different
learning styles. Additionally, after-meeting summaries were

developed following the trainings, which summarized content
and pharmacy-specific questions raised during the training.

To distribute the materials, CCNC central office staff orga-
nized a webinar series, posted the materials on the PHARMA-
CeHOMEWeb site, and relied on regional staff to distribute the
materials to the pharmacies in person. The webinar and other
trainings were hosted on different days of the week and at
different times, suchasbefore, during, and afterbusiness hours,
to reach a larger number of pharmacy staff. CCNC central office
staff then developed a repository of materials on PHARMACe-
HOME so that all educational materials resided in one location
that could be accessed by pharmacies and referenced through-
out the NC-CPESN program.

Interviewees also shared some of their techniques for
making the educational materials and trainings for PHAR-
MACeHOME more dynamic. For example, CCNC staff scoped
the webinars as modules to allow pharmacy staff to view the
webinar topics in smaller chunks of time to better accom-
modate the workday schedule of pharmacists. Using real
patient cases during trainingwasperceived as useful because
it allowed pharmacy staff to identify and document drug
therapy problems during training, for which they could later
be reimbursed.

Once the initial training was delivered, CCNC staff pro-
vided ongoing training and consultation for pharmacies that
needed more assistance. Participants described setting up
additional trainings when pharmacies asked for assistance
with PHARMACeHOME, such as locating patient information

Table 4 Definition and documentation of education strategies

Category: Educate strategies

Name: Develop educational materials

Definition: Develop webinars, documentation guides, and other educational materials to assist pharmacies with
documentation and how to use PHARMACeHOME

Actor: CCNC central and regional staff

Action: CCNC staff develops and pilot tests the education materials with the end-users (i.e., community pharmacies),
publish the materials on PHARMACeHOME, and use regional staff to deliver the educational materials in-person

Action target: The individual(s) who is identified by the pharmacy as the CPESN lead, which could be the pharmacy owner,
pharmacist, pharmacy technician, or multiple staff members. Participants explained that pharmacies might elect to have
only one individual trained whereas other pharmacies were more inclusive and wanted to include all potential end-users of
PHARMACeHOME in the training

Temporality: The educational materials are delivered when a pharmacy first joins CPESN. Pharmacies can request additional
trainings as needed throughout the program.

Dose: End-users receive the materials during an initial training and can access the
materials at any time via PHARMACeHOME. Regional staff may provide additional trainings as pharmacies request technical
assistance

Implementation outcome affected: The educational materials are intended to encourage documentation of clinical
services in PHARMACeHOME and to improve the quality of documentation

Justification: Staff felt that having printed out educational materials with screen shots of PHARMACeHOME would
reinforce the messages shared during the in-person training and serve as a reference if staff had follow-up questions about
PHARMACeHOME

Lessons learned in practice: Participants recommended breaking up the content for the educational materials in smaller
modules since pharmacy employees are very busy and might only have time to watch a video clip rather than
a long webinar

Abbreviations: CCNC, Community Care of North Carolina; CPESN, Community Pharmacy Enhanced Service Network.
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or determining documentation requirements for reimburse-
ment. Additionally, CCNC network pharmacists redelivered
in-person, PHARMACeHOME training when community
pharmacies hired new staff.

Restructure Implementation Strategies
CCNC and research team staff also used restructuring stra-
tegies to support PHARMACeHOME implementation such as
facilitating the relay of clinical data to pharmacists and
changing pharmacy record systems (►Table 5).

CCNC network pharmacists prepared summaries for phar-
macies that provided health information on any of their
patients that were recently released from the hospital. The
discharge summaries,whenapplicable, also included informa-
tion from the patients’ care manager about the social needs of
the patient such as availabilityof transportationandsources of
social support. Participants either shared the discharge sum-
maries with community pharmacies via fax or through PHAR-
MACeHOME.Toensure thatpharmacies received thedischarge
summaries, many CCNC network pharmacists conducted fol-
low-up phone calls with pharmacies.

CCNC network pharmacists and research team members
developed paper-based record systems and an electronic
care plan to assist pharmacies with documentation. Partici-
pants developed a short form for staff to document drug
therapy problems during the patient encounter or within the
prescription processing workflow. Pharmacy staff could use
the paper form to support electronic documentation after
the patient had left the pharmacy. Network staff also helped
pharmacies to develop a paper-based record system to
document the key components of the patient encounter.
Similarly, the paper-based record was used to support elec-
tronic documentation after all aspects of the patient encoun-
ter were completed.

CCNC adopted an electronic care plan (Pharmacist eCare
Plan) to provide a standardized way for community phar-
macies to document clinical services and care plans.41,42 The
Pharmacist eCare Plan was provided to pharmacies free-of-
charge. The Pharmacist eCare Plan is based on existing HL7
standards, uses value sets from Systematized Nomenclature
of Medicine–Clinical Terms (SNOMED CT), and uses Conso-
lidated Clinical Document Architecture (C-CDA) templates
for key sections of the care plan (e.g., health concerns, health
status, interventions).41 Several technology vendors with
experience developing community pharmacy applications
deployed the Pharmacist eCare Plan. Community pharmacies
participating in NC-CPESN were able to select which vendor
they wanted to work with. When it was possible, many
pharmacies selected the vendor that was the developer of
their native pharmacy management system. CCNC worked
with each vendor to facilitate pharmacies’ adoption and
implementation of the Pharmacist eCare Plan.

Quality-Management Implementation Strategies
Research team members provided pharmacies with quality-
management implementation support including audit and
feedback on documentation quality and developing and
implementing tools for quality monitoring (►Table 6).

Research team members conducted a one-time audit of
clinical documentation among a subset of the pharmacies
participating in the earliest phase of the program and provided
feedback on documentation quality. Audits were used to deter-
mine whether initial PHARMACeHOME training efforts were
successful. The research team developed clinical documenta-
tion audit criteria,whichwere reviewedby CCNCandother key
stakeholders prior to implementation. Since there were a large
number of clinical services completed per pharmacy, research
team members randomly selected services to audit. Once the

Table 5 Definition and documentation of restructure implementation strategies

Category: Restructure strategies

Name: Facilitate relay of clinical data to pharmacists

Definition: Collect additional clinical information about the patient and relay it to the pharmacist

Actor: The pharmacist, the pharmacy technicians, and any other pharmacy staff involved in delivering clinical services

Action: CCNC staff collected information about patients’ recent discharge from the hospital including the date of
discharge, the primary diagnosis, and whether the patient was enrolled in care management. CCNC staff then uploaded a
summary of a patients’ discharge information to PHARMACeHOME and alerted a staff member of the pharmacy that the
summary had been uploaded by phone or by message in PHARMACeHOME

Action target: Any individuals in the pharmacy who participate in delivering clinical services to patients such as pharmacists
and pharmacy technicians

Temporality: Anytime a CPESN patient is discharged from the hospital

Dose: For each patient discharged, one summary is uploaded

Implementation outcome affected: The discharge summaries are created to prompt pharmacy staff to initiate clinical
services, such as a comprehensive medication review, with a patient

Justification: Participants explained that discharge summaries provide pharmacy staff
with the information necessary to initiate clinical services

Lessons learned in practice: Participants also recommended calling the pharmacy or sending a message via
PHARMACeHOME to ensure a pharmacy staff member is aware that the discharge summary has been uploaded

Abbreviations: CCNC, Community Care of North Carolina; CPESN, Community Pharmacy Enhanced Service Network.
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auditswere conducted, the research teamprepared summaries
to share back with the pharmacies along with a color-coded
result showing the pharmacy’s documentation quality score
comparedagainst thecriteria. Inaddition to the summaries, the
research team delivered feedback to the pharmacies via a 30-
minute phone call. The feedback was typically shared with the
individual responsible for CPESN implementation within the
pharmacy (e.g., lead pharmacist, pharmacy manager, phar-
macy owner) and the pharmacy decided whether multiple
staffmembersoronestaffmemberparticipated inthereviewof
the feedback.

Research teammembers took the criteria used during the
audit and developed a checklist for documentation quality
that was shared with CCNC network pharmacists and com-
munity pharmacy staff. The research team members sched-
uled meetings with network pharmacists and community
pharmacies to go over the checklist and explain its purpose.
The intent was to build capacity for future quality audits not
dependent on the research team.

Discussion

In this study, we examined the facilitators and barriers
encountered by community pharmacies implementing
Web-based, medication management applications and the
implementation support they received. Participants used a
wide array of planning, education, restructuring, and qual-
ity-management implementation strategies to support com-
munity pharmacieswith PHARMACeHOME implementation.
Most of the implementation support was provided by CCNC
and research team staff preimplementation or in the early
phase of implementation. Although some strategies, such as

training, were tailored to the needs of specific pharmacies,
many strategies were provided to all pharmacies, with little
tailoring to a specific pharmacy’s barriers. Below we discuss
the implications of these findings and identify areas for
future research.

Most of the implementation support was delivered from
CCNC and the research team directly to community phar-
macies participating in NC-CPESN. Participants did not dis-
cuss approaches to technology implementation support that
facilitate collaboration among community pharmacies such
as peer-to-peer education.37,38 A prior study of EHR imple-
mentation support found that EHR end-users wanted but
lacked a forum to share implementation best practices with
peer providers.43 Future studies could test implementation
strategies that support peer education such as an online
forum for sharing best practices, conducting observations, or
having higher performing pharmacies share implementation
guidance with lower performing pharmacies.

Similar to other interventions, a greater amount of imple-
mentation support was provided initially and the ongoing
technical assistance was provided on an as-needed basis
after PHARMACeHOME implementation.43,44 It is possible
that some implementation strategies may be needed early in
the implementation process, whereas others are needed
later to facilitate sustained use of the PHARMACeHOME
system. Furthermore, some strategies may only be needed
during one implementation stage, whereas others may be
needed across multiple stages. For example, available sys-
tematic reviews regarding audit and feedback interventions
suggest that feedback is most effective when it is delivered
frequently.45,46 Therefore, audit and feedback may be
more effective when delivered at multiple stages of

Table 6 Definition and documentation of quality-management implementation strategies

Category: Quality-management strategies

Name: Audit and provide feedback

Definition: Collect and summarize data on documentation quality and provide feedback to pharmacy staff

Actor: Research team members

Action: The research team members audited randomly selected clinical services (e.g., comprehensive medication review)
from pharmacies participating in the first year of CPESN based on a set of criteria that was reviewed by CCNC and other
key stakeholders. The research team produced summaries of audit findings and heat maps
to share the findings with participating pharmacies. The research team members also organized 30-min phone calls to go
over the audit findings with the pharmacies

Action target: Any individuals in the pharmacy who participate in documenting clinical services to patients such as
pharmacists and pharmacy technicians

Temporality: Each pharmacy went through one audit at the end of the first year of CPESN

Dose: One audit was conducted per pharmacy

Implementation outcome affected: The audits were conducted to increase knowledge of the key components of clinical
service documentation and to improve the quality of clinical service documentation in the future

Justification: Research team members explained that the quality of clinical service documentation varied widely across
pharmacies and that the audits would help to bring a greater level of standardization to clinical service documentation

Lessons learned in practice: Research team members recommended using an easy-to-interpret visual, such as a heat map,
to share the findings of the clinical service audits with pharmacies

Abbreviations: CCNC, Community Care of North Carolina; CPESN, Community Pharmacy Enhanced Service Network.

Applied Clinical Informatics Vol. 9 No. 2/2018

Supporting Community Pharmacies Turner et al. 399

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



implementation. Future research should test how imple-
mentation support can be effectively delivered over time
to provide ongoing support to pharmacists implementing
new information systems such as PHARMACeHOME.37

Different types of implementation strategiesmay bemore
effective with certain pharmacies depending on the phar-
macy type (e.g., Federally Qualified Health Center pharmacy,
independent pharmacy), other organizational characteris-
tics (e.g., staff size), or program performance. Our study
participants noted that pharmacies with fewer pharmacists
overlap hours and pharmacies that did not have single sign
on capabilities between PHARMACeHOME and their phar-
macy management system required more technical assis-
tance. Future studies could test the effectiveness of providing
a higher level of implementation support for high-need
pharmacies and a lower level of implementation support
for lower-need pharmacies. For example, high-need phar-
macies may need more support to build general implemen-
tation capacity as compared with project-specific technical
assistance.47 Researchers may need to adapt metrics to
determine how best to differentiate high- versus low-need
pharmacies (e.g., organizational readiness to change
measures).48

Similar to past studies, some community pharmacists had
difficulty obtaining patient health information from other
health care organizations.49–51 Although some causes of
provider reluctance cannot be addressed by community
pharmacies (e.g., organizational policies about data sharing),
our findings suggest planning strategies focusing on devel-
oping relationships with providers can mitigate some reluc-
tance to exchanging data. Future studies could examine
successful partnerships between community pharmacies
and providers to identify strategies that facilitate exchange
of health information. Currently, structural barriers limit
community pharmacist access to EHRs and HIE programs
includingdifferences in state laws, user fees forHIEs, and lack
of reimbursement for community pharmacist use of the
EHR.18,22,52 Future interventions could test financial imple-
mentation strategies such as payment models that allow
health care organizations to sharemeaningful use incentives
with community pharmacists or support community phar-
macist integration into HIEs.53

Based on experience with the NC-CPESN program, nota-
ble information system gaps became evident, including the
inability to integrate pharmacy care plan documentation
from PHARMACeHOMEwithin pharmacy management sys-
tems. In response, CCNC collaborated with technology
vendors to provide participating pharmacies with the
Pharmacist eCare Plan. Given its recent implementation,
there are many opportunities for future research. Studies,
for example, could examine user perspectives on the
usability of the Pharmacist eCare Plan and examine
whether perspectives about usability vary across vendors.
Additionally, future research could examine how organiza-
tional characteristics (e.g., staff size, prescription volume)
impact the implementation of the Pharmacist eCare Plan
and how implementation affects service delivery and
patient outcomes.

Limitations
This study has few limitations. We conducted interviews
with individuals delivering implementation support to sum-
marize the implementation strategies used, which may not
be sufficient for developing detailed implementation gui-
dance. In addition to interviews, future studies could explore
the use of case study methodology to document, in greater
detail, the implementation strategies used in a small subset
of pharmacies. Additionally, our findings regarding imple-
mentation support may not be generalizable to other
settings. CCNC has a unique structure for supporting com-
munity pharmacies participating in NC-CPESN—including
support not only from a central office but also regional staff
such as network pharmacists and care managers.6 This level
of support may not be available in other states, and therefore
this intervention may not be replicable in other settings.
Further, CCNC network staff has the autonomy to tailor
PHARMACeHOME training for the pharmacies in their net-
work—making it difficult to assesswhich core components of
training may be most effective. Future studies could develop
a standardized set of implementation strategies to examine
which strategies are associated with implementation
effectiveness.

Conclusion

Implementing any new information system requires a sig-
nificant amount of implementation support to help end-
users learn about program features, how to integrate the
software into the workflow, and how to optimize the soft-
ware to improve patient care. This study helps to describe in
detail how one statewide network provided implementation
support to end-users to overcome barriers associated with
implementation. Community pharmacies implementing
new medication management applications are likely to
encounter similar barriers and need a similar level of imple-
mentation support given that community pharmacists
typically lack access to clinical data and use pharmacy
management systems designed around a dispensing rather
than clinical workflow.16,20,21 Further research is needed to
determine which implementation strategies are most effec-
tive, at what time during implementation, and under what
conditions.

Clinical Relevance Statement

Reorienting community pharmacies from a dispensing to
population health management focus requires Web-based
medication management applications that allow for docu-
mentation of clinical services, integration of clinical data, and
tracking of patient outcomes. This study provides a descrip-
tion of the barriers and facilitators experienced by commu-
nity pharmacies implementing a Web-based medication
management application and the implementation support
provided to help overcome such barriers. This research can
be used in the future to develop interventions designed to
support community pharmacies implementing new infor-
mation systems.
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Multiple Choice Question

When implementing a Web-based medication management
application, community pharmacies need which of the
following?

a. Provider status
b. Implementation support
c. Cooperative practice agreements
d. Provider EHR access

Correct Answer: The correct answer is option b. Coop-
erative practice agreements, provider status, and EHR
access might serve as facilitators to implementation
but implementation support is necessary for the imple-
mentation of Web-based medication management
applications. End-users need assistance with learning
program features and integrating these systems into the
workflow.
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