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Abstract

Background: Primary care needs to be patient-centered, integrated, and interprofessional to help patients with complex needs
manage the burden of medication-related problems. Considering the growing problem of polypharmacy, increasing attention has
been paid to how and when medication-related decisions should be coordinated across multidisciplinary care teams. Improved
knowledge on how integrated electronic health records (EHRs) can support interprofessional shared decision-making for medication
therapy management is necessary to continue improving patient care.

Objective: The objective of our study was to examine how physicians and pharmacists understand and communicate
patient-focused medication information with each other and how this knowledge can influence the design of EHRs.

Methods: This study is part of a broader cross-Canada study between patients and health care providers around how
medication-related decisions are made and communicated. We visited community pharmacies, team-based primary care clinics,
and independent-practice family physician clinics throughout Ontario, Nova Scotia, Alberta, and Quebec. Research assistants
conducted semistructured interviews with physicians and pharmacists. A modified version of the Multidisciplinary Framework
Method was used to analyze the data.

Results: We collected data from 19 pharmacies and 9 medical clinics and identified 6 main themes from 34 health care
professionals. First, Interprofessional Shared Decision-Making was not occurring and clinicians made decisions based on their
understanding of the patient. Physicians and pharmacists reported indirect Communication, incomplete Information specifically
missing insight into indication and adherence, and misaligned Processes of Care that were further compounded by EHRs that are
not designed to facilitate collaboration. Scope of Practice examined professional and workplace boundaries for pharmacists and
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physicians that were internally and externally imposed. Physicians decided on the degree of the Physician-Pharmacist Relationship,
often predicated by colocation.

Conclusions: We observed limited communication and collaboration between primary care providers and pharmacists when
managing medications. Pharmacists were missing key information around reason for use, and physicians required accurate
information around adherence. EHRs are a potential tool to help clinicians communicate information to resolve this issue. EHRs
need to be designed to facilitate interprofessional medication management so that pharmacists and physicians can move beyond
task-based work toward a collaborative approach.

(JMIR Hum Factors 2018;5(3):e24) doi: 10.2196/humanfactors.9891
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Introduction

In clinical settings, medication-related decisions are often passed
verbally among patients, doctors, nurses, and pharmacists, and
the message can become distorted. Too often, however, critical
information is not shared, even when an electronic health record
(EHR) is used, and the decision to prescribe or not prescribe,
to take or not take a medication, is made with missing or
distorted information [1-4]. Health systems now promote an
ethos of partnership where providers and patients navigate
complex relationships and interactions. The shift from a
patient-physician decision-making dyad to a network of
providers introduces more complexity into what are often
byzantine processes that precede health decisions. Nevertheless,
patients often rely on a trusted health care professional’s
(HCP’s) expertise to make important decisions where the
situation is emergent or ambiguous (eg, having a surgery or
starting a new medication) [5,6]. Research has not yet
empirically characterized how current communication between
health care practitioners affects care, and specifically how EHRs
can strengthen communication by making information easier
to access [7].

A medication-related decision involves, at minimum, a patient,
a prescriber, and a pharmacist, and all parties are engaged in a
process of shared decision-making (SDM) [8,9]. SDM is based
on a model of communication where HCPs and patients both
contribute to clinical decisions in unique ways [10,11]. The
HCPs share information about the benefits and risks of different
treatment options; the patients describe their preferences and
values as they relate to their treatment options. Interprofessional
shared decision-making (IP-SDM) involves multiple HCPs and
is emerging as a response to care increasingly being delivered
by interprofessional teams to collaboratively work with a patient
to decide on the best course of action [12]. A systematic review
of the adoption of SDM by HCPs concluded that while it is
unclear whether interventions that promote the adoption of SDM
are effective, interventions that target patients and HCPs
simultaneously are more effective than ones that only target
one group [13]. The evolution of IP-SDM is challenging our
beliefs about how and when HCPs actively communicate with
each other and with patients as well as about the role EHRs may
play in decision-making.

Adverse drug events (ADEs) are one of the outcomes of
miscommunication in the medication management process. The
costs of ADEs to the health care system are staggering, yet in

one US study, physician reviewers determined that of the 30%
inpatients who experienced ADEs, the events were preventable
in 44% cases [14-16]. While these medication-related problems
are the symptom of a complex and disconnect health care
system, the inclusion of pharmacists in medication management
has reduced the rates of ADEs as well as health care costs [17].
ADEs account for somewhere between 1.4% and 15.4% of
hospital admissions in the United States and Canada, accounting
for an estimated 177,504 emergency department visits by US
patients aged ≥65 years and increasing the mean length of
hospital stay from 8 to 20 days [18-20]. SDM is known to
improve communication, lessen ADEs, and, overall, lower
health care costs [21,22]. Through greater communication and
collaboration between HCPs and patients, IP-SDM provides a
platform that has significant potential to further lessen ADEs
and to continue lower health care costs [23].

In most health care settings, pharmacists and physicians often
do not communicate well because they largely work
independently and in parallel with each other, rather than
collaboratively [24]. Furthermore, there can be challenges in
communication due to differences of opinion on role, reluctance
to challenge, different work schedules, and different information
priorities [25-27]. For example, how physicians and pharmacists
communicate and make decisions with each other is based on
perceptions about the role each one plays in a person’s care and
is tightly tied to ideas about pharmacists’ scope of practice.
According to Nugus et al, there is a clear acknowledgment in
health care that physicians are the ones with “formal
responsibility of patient care” and that they are omnipresent in
care [28]. As a result, EHRs may reflect the physician’s
information or decision-making needs more than those of the
pharmacist or the patient. The challenge in designing
interdisciplinary EHRs is that they need to account for the
workflow and communication models of different professions.
It is important that physicians and pharmacists have a good
communication because it is essential to go beyond transactional
interactions to ensure optimal therapeutic outcomes for patients
[29]. This research has been conducted to better foundationally
understand how pharmacists and physicians communicate,
which can be used to lessen medication-related errors, lower
health care costs, and design and improve EHRs that facilitate
collaboration.

The objective of this exploratory study is to examine how
physicians and pharmacists understand and communicate
patient-focused medication information with each other and to
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identify barriers to IP-SDM for medication management that
should inform designing EHRs that support IP-SDM. This
research will allow for the design and refinement of EHRs that
can be designed to facilitate better communication, improve
medication management, and ultimately contribute to improved
care.

Methods

Research Design
This research was part of a larger mixed methods study on SDM
in the context of EHRs that included observations; interviews;
and think-aloud discussions with patients, primary care
physicians, and pharmacists. This paper focuses on qualitative,
semistructured interviews with physicians and pharmacists. We
have taken a pragmatic stance, recognizing that a constructivist
view of the truth can be tempered with the need to conduct
research that informs health care decision-making [30]. Our
analysis was guided by a framework analysis method that
provides both a systemic and flexible approach to
multidisciplinary data analysis [31].

We conducted interviews in community pharmacies and primary
care clinics across Canada using provinces to represent different
levels of primary care integration and adoption of EHRs (Table
1). This research received ethics approvals from the University
of Waterloo, the University of Alberta, Wilfrid Laurier

University, Université Laval, the University of Toronto, and
Dalhousie University.

Recruitment and Participants
The research team used a purposive sampling approach to
identify a broad spectrum of practice sites. Recruitment was
conducted through several venues including posters, social
media, and snowball sampling from previous and existing
contacts of the research team. We included pharmacists and
family physicians practicing in Ontario, Alberta, Quebec, and
Nova Scotia.

Data Collection
Three research assistants conducted and audiorecorded the
interviews. One of the research assistants was a PhD candidate
and experienced qualitative researcher (KM) and the other two
were PharmD students (KW, JB). The three interviewers jointly
conducted 3 interviews to train the student research assistants
in semistructured interview techniques, and they regularly met
throughout the data collection period to compare interview notes
and transcripts. All three research assistants interviewed
participants in Ontario, with KW completing all of the
interviews in Quebec and Alberta and JB completing all of the
interviews in Nova Scotia. Field notes recorded during and after
the interviews documented the environment, external influencers
or distractions, and participants; specific questions were added
to better understand the decision-making approach.

Table 1. Description of in-place electronic health records (EHRs) and primary care models in Alberta, Ontario, Quebec, and Nova Scotia between
December 2015 and October 2016.

ProvinceHealth record

QuebecOntarioNova ScotiaAlberta

Dossier Santé QuébecClinicalConnectcSHAREbNetcareEHRa

YesOnly hospital medicationsDrug Information SystemYesMedication profile

YesYesYesYesLaboratory values

YesYesYesYesMedical imaging

N/AdOntario Laboratories Infor-
mation System

Drug Information SystemPharmaceutical Information
Network

Integrated systems

Electronic prescriptionsAllergies, medical reports,
pathology and microbiology
results

Hospital admissions or dis-
charge information, history
and consulting notes

Hospital visits, surgeries,
drug alerts, allergies or intol-
erances, immunizations

Other information

YesYesYesYesPhysician access to EHR

YesNoDrug Information SystemeYesPharmacist access to EHR

Family medicine groupsFamily health teamsCollaborative care teamsPrimary Care Network
health care teams

Team-based health care

Government promotes close
ties between community
pharmacies and family
medicine groups

YesYesYesPharmacist integration in
team-based health care

aInformation collected in this table reflects health care at the time of the interviews and may have changed since.
bSHARE: Secure Health Access Record.
cSouth Western ON. EHRs are region specific in Ontario; separated into 3 regions.
dN/A: not applicable.
eAccess to laboratory values in near future.
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Interviews with HCPs consisted of two parts: (1)
medication-focused decision-making and (2) interviewee’s
opinion of EHRs. HCPs were interviewed where they practiced,
either in the pharmacy or the physician’s office. Interviews
focused on how the pharmacist or physician presented
information to patients; how collaboration was approached
during care, specifically in relation to medication prescribing
or problem solving; how they interacted with EHRs or electronic
medical records (EMRs) used in their practice; and finally
potential areas for developing new EHRs. The interview guide
is available in Multimedia Appendix 1.

Data Analysis
We employed a modified version of the Multidisciplinary
Framework Method to analyze the data [24]. A multidisciplinary
team, including engineers, clinicians, health researchers,
business and communication researchers, patients, and a patient
navigator, was involved in data analysis. The steps followed
were as follows: (1) interviews were transcribed verbatim; (2)
core research team members read the transcripts and listened
to the audiorecordings to familiarize themselves with the
interviews; (3) core team members thematically coded the data;
(4) the entire team thematically coded a subset of 5 interviews;
(5) the team codes were used to develop a working analytic
framework; (6) 2 team members (KM, KW) recoded the data;
and (7) finally, the data were presented to the entire team for
discussion and refinement. Data were stored, organized, and

reported using QSR NVIVO 11 Software (QSR International
Pty Ltd. Version 11, 2017). Any names and identifiers were
made anonymous in the transcription process. Multiple
triangulation of the data was achieved using a variety of
geographic sources, multiple coders, and a multidisciplinary
team of researchers interpreting the results [32].

Results

Study Population
In total, we interviewed 25 pharmacists and 9 family physicians
(Table 2). On average, the HCPs had been with their current
clinic for 8 years and had been practicing for 15 years.
Compared with physicians, a larger sample of pharmacists was
recruited to account for variability in practice setting; the latter
included pharmacists who worked in chain pharmacies (n=5),
independently owned pharmacies (n=12), and team-based
medical clinics (n=4).

Thematic Analysis
Initial coding conducted by the core research team led to the
identification of 46 codes, which were then developed into 5
themes describing the different elements of how pharmacists
and physicians make medication-related decisions with patients:
workflow, communication, accuracy, decision-making, and
computer systems.

Table 2. Participant demographics collected at the time of interview (N=34).

PharmacistsFamily physiciansCharacteristics

Province, n

40Nova Scotia

22Quebec

156Ontario

41Alberta

259Total participants, n

49Team environment, n

210Independent practice, n

16.212.6Years in practicea

7.19.9Average duration of current practice (years)

39.843.4Average age of participants (years)a

Participant age group (years), n a

7225-35

12436-45

4246-55

2155+

Gender

114Male

147Female

aInformation regarding age and years in practice was not collected from 1 family physician participant.
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As part of the multidisciplinary framework, we held a 2-day
research meeting where the entire multidisciplinary team
participated in the analysis. Research group members came to
the meeting having individually coded the same 5 interviews.
Through a process of negotiation, individual codes were
rearranged into 81 subthemes and 6 major themes as outlined
below (Table 3). KM and KW recoded the remaining interviews
using the new framework, with no additional themes arising.

The new coding framework placed a more significant focus on
how pharmacist-physician relationships and scopes of practice
affect medication-related decisions (Table 3). We found that
decision-making was influenced by the information, processes,
and communication factors related to EHRs, which, in turn,
were influenced by the physician-pharmacist relationships and
scopes of practice.

Table 3. Themes related to interprofessional medication-related decision-making between physicians and pharmacists.

DescriptionSubthemesTheme

Pharmacists and physicians did not describe IP-SDM in
their practices and acted as unintentional gatekeepers to
medication information. Professionals make decisions based
on their individual understanding of the patient’s situation
and educate the patient based on that decision.

Interprofessional shared decision-
making (IP-SDM)

• IP-SDM intentions
• Decision point
• Making the decision
• Assumptions about patients
• Patient communication
• IP-SDM

Pharmacists and physicians often communicate with each
other indirectly through patients, faxes, or receptionists.
Yet, both groups are cautious about the expansion of elec-
tronic health records (EHRs) and how EHRs influence their
ability to work.

Communication between physicians
and pharmacists

• Reasons for health care professionals (HCPs)
to communicate with patients

• Reasons for HCPs to communicate with each
other

• Flow of information
• Communication workarounds
• Method of communication
• Availability
• How to document in the medical or pharmacy

chart
• Risk communication
• Patient as messenger

Pharmacists and physicians require information not acces-
sible through current Web-based health platforms to provide
patient care. Even in situations where the information was
available, it was clear that relationships drove information
sharing. Most critically, physicians required access to infor-
mation about medication adherence, while pharmacists re-
quired clear access to medication indications.

Information exchange between
physicians and pharmacists

• Important information for patient care
• Information detectives
• Data collection and entry
• Multiple users
• Place of access
• Context of data entry
• Adherence
• Information scarcity limits roles
• Design features
• Timeliness

Pharmacists and physicians find that current systems do
not typically align with their decision-making processes
and do not support collaboration in daily workflow.

Process of care • System design (fill and bill)
• Identifying patients in need of care
• Stages of care
• Technology limits practice
• Decision-making
• Workarounds
• Documentation of process
• Workflow bottlenecks
• Prioritization

The workplace and professional boundaries for pharmacists
and physicians are both internally and externally imposed.
This includes how each group negotiates the boundaries
of its job, how each group negotiates its interactions with
each other and with patients, and how relationships, or lack
thereof, impact the ability of each group to carry out its
roles and responsibilities.

Scope of practice • Responsibility to diagnose
• Negotiating role boundaries
• Accountability
• Medication management
• Mentorship and role modeling
• Monitoring

Relationships were strongly influenced by physician loca-
tion, nature of the task, and a power imbalance.

Physician-pharmacist relationship • Physical distance
• Community versus primary care pharmacist
• 5 Ws of shared understanding
• Filling the gap or tailoring
• Building collaborative work environments
• Transactional communication
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Interprofessional Decision-Making
In the interviews, we asked about how different treatment
options were presented, how patients’ values were taken into
account, and whether the participant knew about IP-SDM. We
observed that IP-SDM was not an active part of the typical
decision-making process. Rather, we identified a spectrum of
decision-making, where the most common approaches to
decision-making included paternalism and informed
decision-making, as outlined below, rather than IP-SDM.

In the paternalistic decisions that were both described and
witnessed, the physician or pharmacist made a decision because
they “assumed,” “understood,” or “knew” it was the “best”, and
then, they “informed” the patient regarding what the patient
should do. In other words, the physicians or pharmacists
“shared” their final decision rather than sharing the
decision-making process:

I really do consider also the patient's preference or
pre-knowledge or understanding. Have I considered
all the factors; the patient factors, cost factors? That
kind of thing I try to make it so it's sort of like rational
prescribing, thinking is there a reason to give it to
them? [Physician 1205, Family Health Team, Ontario]

During informed decision-making, pharmacists and physicians
focus on educating patients well enough to allow them to make
a decision. The goal is to offer recommendations, help the
patient understand why the HCP offered the recommendation,
and allow the patient to choose whether he or she wants to
pursue the recommended course of action:

I want them to make an informed decision. I want
them to understand what's going on with their health.
I want them to understand what the options are and
why we're pursuing those options. I want them to
make an informed decision about whether they want
to move forward with a particular treatment course
or not and understand the rationale for that.
[Physician 1202, Family Health Team, Ontario]

One of the challenges of informed decision-making is that the
information could “scare” the patient. It is unrealistic for all
patients to become as well educated as an HCP about a medical
decision:

I don’t want to give more information than necessary,
especially if I see that a patient is more anxious
during the beginning of the counselling, and even
more so if the patient doesn't want to take the
medication or is scared to take the medication.
[Pharmacist 1121, Quebec, Independent Pharmacy]

Pharmacists who worked in teams talked of making decisions
with physicians rather than patients:

It was last Wednesday, was the last day that I worked
there, and it was more I help the physician choose
the medication. Not so much the patient themselves.
It was a very complex case and the physician had
asked me to meet with the patient first to do a
medication review appointment. [Pharmacist 1124,
Family Health Team Ontario]

Communication Between Pharmacists and Physicians
Communication between pharmacists and physicians is heavily
dependent on the fax machine. Unlike a phone, faxed documents
provide a written record of an encounter. However, fax machines
are not connected with pharmacist and physician information
systems, reducing the efficiency of their use.

We almost prefer a fax than phone a physician. We
phone if it's an immediate thing, but faxing gives us,
again, the detailed paper, dated and detailed work
that we can keep track of. That's what we try to do
[Pharmacist 1109, Independent Clinic, Nova Scotia]

A common complaint among participants was that the standard
processes to request information from another HCP are flawed.
Pharmacists felt that they were limited by having to wait for a
reply to a fax, and physicians often mentioned waiting until
they had time to track down a pharmacist they trusted. The
notion of a centralized way to communicate information was
met with positive reactions. Being able to access key information
without actively and asynchronously communicating with
another HCP was identified as a way to streamline the sharing
of basic medical information (eg, diagnosis, prescriptions, and
lab results). Communication might then be focused around
sharing meaningful information, such as patient histories or
complex care regimens. Participants were concerned that
information is not properly being communicated and may be
missing or incorrectly documented. Pharmacists reported rarely
being able to get past gatekeepers, such as office staff.

There's the ward clerk who won't let you through to
the doctor. It's really difficult to get a doctor on the
phone unless if they're calling you [Pharmacist 1102,
Independent Pharmacy, Ontario]

At instances where pharmacists are colocated with physicians,
face-to-face interactions have the potential to foster the
development of a trusting relationship. However, even when
pharmacists and physicians are colocated, pharmacists still
negotiate the power differential by modulating communication.

I don't go to a physician and say, “You must do this.”
I say, “This is the problem that this patient is having
on these medications. Here are our options. The
options are A, B, and C. I like A because this, this,
and this. I like B because of this, this, and this. What
do you think we should do?” I never try and tell them
what to do. [Pharmacist 1125, Family Health Team,
Ontario]

Information Exchange Between Pharmacists and
Physicians
Pharmacists and physicians use different pieces of information
to provide patient care. Physicians record diagnostic information,
including physical evaluations and tests, while pharmacists keep
detailed records of medications provided. Most of the
interviewed community pharmacists did not have access to the
reason a medication was prescribed, the diagnostic test, or
laboratory results. They assessed appropriateness and dispensed
medications using the limited information contained on a
prescription or patient recall. Additional or clarifying
information needed to be requested from the physician. Even
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in situations where pharmacists had access to information
through an EHR, issues related to missing information, and the
consequent need to contact a physician to gain access to it, were
mentioned.

Maybe there's some piece of information that we're
missing and that's where you ask questions. If they're
asking for refills too soon then it may be, “Why are
you needing this more than what has been prescribed?
Are you taking more than what was on the instructions
that we have? Has someone told you to take more?”
[Pharmacist 1124, Family Health Team, Ontario]

Pharmacists often were missing information on the reason
medications were prescribed. Not knowing why or how a
prescriber decided on a medication not only limited pharmacists’
ability to properly educate patients about their medications but
also limited their ability to participate in decisions to start,
change, or stop a medication.

I would just say that getting information on the
indication would be one. Trying to find out what
they're taking the medication for and what they're
hoping it's going to do for them would be two of the
first questions. [Pharmacist 1107, Nova Scotia,
Independent Practice]

Physicians were also concerned that pharmacists do not have
sufficient patient information to effectively prescribe,
deprescribe, or assess a patient’s medications. Physicians were
missing information about how a medication is taken after it
was prescribed. Occasionally, there were plans in place to
confirm prescription pick up and adherence, but the absence of
adherence data was a clear gap in information. Both groups
cited that the benefit of an EHR was enabling improved
communication and overall patient care.

We've got a system [to help us keep track of]
adherence. It's a really difficult point, and it's a really
important point that I think we need to look because
it's not good right now. [Physician 1201, Ontario,
Family Health Team]

Process of Care
Pharmacists and physicians follow different processes for
providing care, which are reflected in different information
systems used in their daily workflow. Physicians use clinical
data from physical assessment, lab values, and diagnostic
imaging to make treatment decisions. Their office-based EMRs
support documentation of their patient encounters, assessments
of the information, and prescribing history. In community
pharmacies, pharmacy practice management systems support
dispensing and provide patient information sheets, auxiliary
warning labels, warnings about adherence, and drug interaction
alerts. Even in Alberta and Quebec, where there are
province-wide EHRs that include lab values and dispensing
information, the dispensing information is not integrated into
the physician’s EMR and the clinical information is not
incorporated into the pharmacist’s pharmacy practice
management systems.

My goal is to get my EMR and the pharmacist's EMR
exactly the same and up to date. [Physician 1206,
Family Health Team, Alberta]

The lack of overlap between physician and pharmacist
information systems reinforces the siloed workflows of the two
professions and lack of interoperability between privately-owned
EMRs. However, even when pharmacists and physicians work
on the same system, it can be difficult to mesh the two
decision-making processes. The resulting hybrid can be
inefficient, requiring back-and-forth between the patient and
different HCPs.

I made some recommendations to the physician and
patient, which then the physician discussed with the
patient in her appointment with the patient. We also
discussed, the doctor and I, after, to confirm, yes, this
is what we did, and just to follow-up on the whole
discussion. [Pharmacist 1124, Family Health Team,
Ontario]

Many participants lacked awareness of the decision-making
processes of other HCPs, which left them guessing why certain
decisions were made. Guesswork, thus, becomes the de facto
process, rather than an open and collaborative process. Finally,
even though Alberta pharmacists are able to prescribe and use
a provincial EHR used by physicians, their experiences have
been ultimately similar to the pharmacists in other provinces
who did not have access to an EHR.

Scope of Practice
Scope of practice refers to the internal and external boundaries
placed on pharmacists and physicians. In many provinces, the
scope of pharmacist practice has expanded to include
prescribing, which has traditionally been the physician’s role.
This can result in role friction.

It's been good, all the changes, for sure. […]You just
learn [which physicians] who you can do it with and
who you can't, and then you go with that. [Pharmacist
1114, Independent Pharmacy, Alberta]

In rural areas, pharmacists have more latitude toward full scope
of practice as fewer options for care are available, and they are
more likely to know other local HCPs. Scarcity of services
provides situations that encourage greater collaboration and
partnerships due to availability as well as familiarity with
colleagues.

There’s no full time physician in town…A lot of the
local doctors are very open to our input and actually
will seek it. Nearby doctors are a group who will
cover for each other, and we know them. [Pharmacist
1110, Independent Pharmacy, Nova Scotia]

Ideally, a team-based practice means that the different
professions are more easily able to understand each other’s
roles, including how one profession’s skills can complement
another’s. Physicians generally did not consider pharmacists as
partners in care and rarely mentioned active collaboration.

Yeah. Things are good with my pharmacist and I.
We're still trying to work on enhancing our
relationship but definitely the trust exists there and
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then now it's just kind of more a matter of allowing
some pharmacists to feel like they can do more.
[Physician 1205, Family Health Team, Ontario]

Even in cases where active collaboration was spoken of in a
meaningful and positive way, it was still clear that there were
underlying restrictions; for example, in the above quote, while
the physician spoke about collaboration, the comments qualified
that only some pharmacists should be allowed to feel like they
could do more. Similarly, the physician referred to the
pharmacist team member as “my pharmacist,” creating in and
out groups of pharmacists and reinforcing traditional power
archetypes.

Relationships Between Pharmacists and Physicians
Physician-pharmacist relationships were often influenced by
physical location and institutional context. When pharmacists
and physicians were colocated, particularly when a common
institutional governance was present, such as a family health
team in Ontario, they were able to share a common system of
health records. The face-to-face interactions also allowed the
pharmacists and physicians to establish personal relationships
with each other. Building trusting relationships allowed for
informal collaboration about patient care. Pharmacists often
spoke of feeling like an outsider to care or that they were “…
not wanting to bother” the physicians [Pharmacist 1107, 1108,
1109, 1121]. The limited opportunity for face-to-face
collaboration artificially restricted the pharmacist’s ability to
support the patient.

Pharmacists also often felt that they had to navigate the authority
of physicians when assessing medication, and that, due to their
perceived role in health, they were not able to influence care to
the best of their abilities.

I notified a patient’s physician to a contraindicated
drug given by a patient’s psychiatrist. The physician
didn’t feel comfortable changing the drug, and the
psychiatrist said, well, I'm not changing mine, I have
him on what I want him to be on. The neurologist, I
couldn't get in touch with him, and then the group
home, they were almost a little bit, “we wish you
hadn't put your hands in the pot, there's too many
people trying to mess things up.” It was really
frustrating because there's this clear thing that could
cause harm to the patient, and you almost felt like
you were doing more harm than good by alerting
everyone to it. [Pharmacist 1102, Independent
Pharmacy, Ontario]

Finally, the interviews made it clear that pharmacists’processes
for working with physicians are not designed to facilitate
collaboration. Rather, they may have evolved as workarounds
that compensate for the strained relationship with the physician.

Most physicians do like subtle language of requesting
as to, “Can you give me the thought behind
prescribing this because we're just not sure, we want
to make sure the patient understands it well or
providing recommendations.” [Pharmacist 1116,
Alberta, Chain Pharmacy]

Discussion

Principal Findings
This project examines how physicians and pharmacists
communicate patient-focused medication information with each
other to inform the design of EHRs for IP-SDM. There is limited
research on how EHRs currently impact IP-SDM and the
potential they have for improving collaboration. We can see
that the limited communication between physicians and
pharmacists is strongly dependent on the relationship between
them. The suboptimal management and use of medication have
already been well documented, suggesting that we may not be
optimally positioned to provide accessible, effective, and
affordable medication management as patient need rises over
the coming decade [33]. Before pharmacists and physicians can
share medication-related decisions with patients, they themselves
need access to comprehensive information. Furthermore, they
must be prepared to share information about decision-making
and to develop strategies for interprofessional collaboration that
do not rely on colocation or a common institutional EMR or
EHR. The findings of this study point to a status quo where
integrated provider medication management and IP-SDM are
an exception rather than the rule in community settings.

Workable solutions to how information is shared are both social
and technical. Most electronic health information systems are
capable of semantic interoperability, where a receiving
information system is able to clearly interpret information in
exactly the same way as the sending information system. Use
of vocabularies, including RxNorm, and structured documents,
such as the Clinical Document Architecture and Fast Healthcare
Interoperability Resources, supports interoperability [34]. As
beneficial as these may be, the competitive market forces the
costs that rarely support this option, despite its popularity among
providers. Despite pharmacists having played an integral role
in delivering high-quality clinical care in hospitals for decades,
this study highlights the slow progress toward integration and
IP-SDM acceptance in the community. Our research supports
the idea that social factors such as professional acceptance,
institutional structures, and trusting versus nontrusting
relationships are more significant barriers to the adoption of
EHRs into patient care compared with technical challenges.

Kannampallil et al [35] have noted that “complex systems can
appear very different, depending on the aspects, granularity,
and circumstances that the researcher chooses to focus on.” By
focusing on the relationship between physicians and pharmacists
in this study, we saw that each health care profession has access
to critical information that the other profession does not (eg,
pharmacists do not have access to information about a
medication’s reason for use and physicians do not have access
to adherence information). These reasons are related to
inadequate systems for health information exchange as well as
missing professional standards that encourage comprehensive
medication information exchange.

Our findings on communication, information, and process
mirrored Bardet et al’s meta-model on physician and community
pharmacist collaboration [36]; they identified that early on in
a collaboration, key elements include trustworthiness and clarity
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around roles. Physicians and pharmacists also need to develop
an interdependence; establish interest, skills, and positive
perceptions; have clear expectations; and build a relationship
that is grounded in trust [37,38]. Open and bidirectional
communication is also important [36]. Our findings add to the
work of Bardet et al by highlighting how the disconnected
computer systems and decision processes limit collaboration
between pharmacists and physicians. All participants were
enthusiastic about the potential for provincial EHRs to improve
information sharing and communication [39]. A well-designed
EHR could also facilitate many components of a successful
collaboration. Specifically, it has the potential to foster IP-SDM
and level the playing field for understanding around information,
process, and communication.

According to a review of IP-SDM by Dogba et al, safe and
high-quality health care depends on increased levels of
collaboration among HCPs and better engagement with patients
[40]. In our study, all participants voiced their support for
IP-SDM in general. However, when it came to giving examples,
only one physician was able to describe an instance of IP-SDM
in practice, and no pharmacists or physicians were able to clearly
articulate a shared vision for IP-SDM. Moreover, participants
had reservations about their patients’ ability to make decisions.
They referenced the notion that HCP training and experience
enable them to know what is “best for the patients.” Patel et al
[41] have referred to this as a “cautious willingness” to
participate in IP-SDM due to fears over patient competence,
motivations, and dishonesty about adherence.

The notion of “cautious willingness” also applies to HCP
collaboration [42]. Physicians are cautious about giving up a
perceived ownership of a patient’s care, and pharmacists are
equally cautious about making physicians feel like they are
trying to take over the care. The reluctance of pharmacists to
embrace a full scope of practice also reflects serious concerns
about missing information. In the interviews, it was clear that
pharmacists perceive themselves as the last gatekeeper of a
patient’s well-being, yet they are unable to perform that function.

Elwyn et al [43] noted that HCPs often miss the second half of
a consultation, where IP-SDM occurs. We would argue that the
second half of the medication-related consultation is where
IP-SDM and the pharmacist belong. Physicians have the unique
expertise to focus on the diagnoses in the first half of the
consultation. Pharmacists, however, have the expertise required
to help the patients understand and choose a treatment option
that is consistent with their needs and preferences. However,
pharmacists cannot act until they have access to the right
information at the right time and have a bidirectional

communication with the physician. Ultimately, research should
evaluate the link between all interactions in the health care
process that impact patient and clinician decision-making.

Strengths and Limitations
As part of a larger mixed methods study, the insights presented
here are derived solely from the interviews of pharmacists and
physicians. Although these analyses reveal perceptions about
and barriers to IP-SDM and collaboration, they do not reflect
a complete analysis of all data collected, specifically the data
collected from patients. However, in the context of gaining a
deep understanding of physician-pharmacist communications
and relationships, this analysis is a critical step in building a
holistic model of IP-SDM related to medication management.
In addition, while the sample includes pharmacists across all 4
provinces, recruitment challenges limited the participation of
physicians in each of the 4 provinces, especially in Nova Scotia.
Given the similarities in policies and practice across Canadian
provinces and the inclusion of a variety of physician
perspectives, we believe this had little to no impact on our
results. Finally, differences in interviewers’ approaches to
semistructured interviews may have led to differing emphasis
on IP-SDM and collaboration. While the benefit of a
multidisciplinary research team is stronger objectivity stemming
from a variety of research, professional, and patient
backgrounds, this study might have been strengthened even
more if the research team had employed prolonged engagement.
Although important, due to interview time constraints, we could
not explore physicians’ perceptions of pharmacists prescribing,
adapting, or cancelling medications; the influence of these
perceptions is suggested to be explored in future research.

Conclusion
Our study shows that until pharmacists can see the reason for
which a medication is prescribed and physicians gain insight
into adherence, neither group will be fully able to work together
to make medication-related decisions collaboratively. The major
barriers to collaboration include poor communication systems
with minimal interinstitutional information exchange, and even
when an EHR exists, competing decision-making processes are
most often present. We identified the potential to build EHRs
that not only better facilitate access to information but also allow
for processes that better accommodate collaborative care and
enable better understanding of the pharmacist’s scope of
practice. Future research should focus on the alignment of EHRs
with interprofessional decision-making process, which can foster
both intra- and interinstitutional collaboration and information
sharing to best support IP-SDM.

Acknowledgments
We would like to thank Christian Chabot for his support and input throughout the project and Jonathan Boersema for assisting
with data collection.

Conflicts of Interest
None declared.

JMIR Hum Factors 2018 | vol. 5 | iss. 3 | e24 | p. 9http://humanfactors.jmir.org/2018/3/e24/
(page number not for citation purposes)

Mercer et alJMIR HUMAN FACTORS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 1
Interview Guide.

[PDF File (Adobe PDF File), 140KB-Multimedia Appendix 1]

References

1. Hall AE, Paul C, Bryant J, Lynagh MC, Rowlings P, Enjeti A, et al. To adhere or not to adhere: Rates and reasons of
medication adherence in hematological cancer patients. Crit Rev Oncol Hematol 2016 Jan;97:247-262. [doi:
10.1016/j.critrevonc.2015.08.025] [Medline: 26412718]

2. Polinski JM, Kesselheim AS, Frolkis JP, Wescott P, Allen-Coleman C, Fischer MA. A matter of trust: patient barriers to
primary medication adherence. Health Education Research 2014 May 16;29(5):755-763. [doi: 10.1093/her/cyu023] [Medline:
24838119]

3. Greenhill N, Anderson C, Avery A, Pilnick A. Analysis of pharmacist-patient communication using the Calgary-Cambridge
guide. Patient Educ Couns 2011 Jun;83(3):423-431. [doi: 10.1016/j.pec.2011.04.036] [Medline: 21640542]

4. van Dijk M, Blom L, Koopman L, Philbert D, Koster E, Bouvy M, et al. Patient-provider communication about medication
use at the community pharmacy counter. Int J Pharm Pract 2016 Feb;24(1):13-21. [doi: 10.1111/ijpp.12198] [Medline:
25988371]

5. Becker ER, Roblin DW. Translating primary care practice climate into patient activation: the role of patient trust in physician.
Med Care 2008 Aug;46(8):795-805. [doi: 10.1097/MLR.0b013e31817919c0] [Medline: 18665059]

6. Müller E, Zill JM, Dirmaier J, Härter M, Scholl I. Assessment of trust in physician: a systematic review of measures. PLoS
One 2014 Sep;9(9):e106844 [FREE Full text] [doi: 10.1371/journal.pone.0106844] [Medline: 25208074]

7. Tharmalingam S, Hagens S, Zelmer J. The value of connected health information: perceptions of electronic health record
users in Canada. BMC Med Inform Decis Mak 2016 Jul 16;16:93 [FREE Full text] [doi: 10.1186/s12911-016-0330-3]
[Medline: 27422571]

8. Pande S, Hiller JE, Nkansah N, Bero L. The effect of pharmacist-provided non-dispensing services on patient outcomes,
health service utilisation and costs in low- and middle-income countries. Cochrane Database Syst Rev 2013 Feb
28(2):CD010398. [doi: 10.1002/14651858.CD010398] [Medline: 23450614]

9. Charles C, Gafni A, Whelan T. Decision-making in the physician–patient encounter: revisiting the shared treatment
decision-making model. Social Science & Medicine 1999 Sep;49(5):651-661. [doi: 10.1016/S0277-9536(99)00145-8]

10. Lin GA, Fagerlin A. Shared Decision Making: State of the Science. Circulation: Cardiovascular Quality and Outcomes
2014 Feb 04;7(2):328-334. [doi: 10.1161/CIRCOUTCOMES.113.000322] [Medline: 24496297]

11. Elwyn G, Lloyd A, May C, van der Weijden T, Stiggelbout A, Edwards A, et al. Collaborative deliberation: A model for
patient care. Patient Education and Counseling 2014 Nov;97(2):158-164. [doi: 10.1016/j.pec.2014.07.027] [Medline:
25175366]

12. Légaré F, Stacey D, Gagnon S, Dunn S, Pluye P, Frosch D, et al. Validating a conceptual model for an inter-professional
approach to shared decision making: a mixed methods study. J Eval Clin Pract 2011 Aug;17(4):554-564 [FREE Full text]
[doi: 10.1111/j.1365-2753.2010.01515.x] [Medline: 20695950]

13. Légaré F, Stacey D, Turcotte S, Cossi M, Kryworuchko J, Graham ID, et al. Interventions for improving the adoption of
shared decision making by healthcare professionals. Cochrane Database Syst Rev 2014 Sep 15(9):CD006732. [doi:
10.1002/14651858.CD006732.pub3] [Medline: 25222632]

14. Leendertse AJ, Van Den Bemt PMLA, Poolman JB, Stoker LJ, Egberts ACG, Postma MJ. Preventable hospital admissions
related to medication (HARM): cost analysis of the HARM study. Value Health 2011 Jan;14(1):34-40 [FREE Full text]
[doi: 10.1016/j.jval.2010.10.024] [Medline: 21211484]

15. Hohl CM, Nosyk B, Kuramoto L, Zed PJ, Brubacher JR, Abu-Laban RB, et al. Outcomes of emergency department patients
presenting with adverse drug events. Ann Emerg Med 2011 Sep;58(3):270-279.e4. [doi: 10.1016/j.annemergmed.2011.01.003]
[Medline: 21354651]

16. Office of the Inspector General. Washington, DC: Department of Health and Human Services; 2010 Nov. Adverse Events
in Hospital: National Incidence Among Medicare Beneficiaries URL: https://oig.hhs.gov/oei/reports/oei-06-09-00090.pdf
[accessed 2018-08-09] [WebCite Cache ID 71XoIO5fq]

17. Butler A, Dehner M, Gates RJ, Shane P, Chu M, DeMartini L, et al. Comprehensive Medication Management programs:
2015 status in Southern California. Res Social Adm Pharm 2017 Jan;13(1):63-87. [doi: 10.1016/j.sapharm.2016.02.003]
[Medline: 27234647]

18. Howard RL, Avery AJ, Slavenburg S, Royal S, Pipe G, Lucassen P, et al. Which drugs cause preventable admissions to
hospital? A systematic review. Br J Clin Pharmacol 2007 Feb;63(2):136-147 [FREE Full text] [doi:
10.1111/j.1365-2125.2006.02698.x] [Medline: 16803468]

19. Budnitz DS, Shehab N, Kegler SR, Richards CL. Medication Use Leading to Emergency Department Visits for Adverse
Drug Events in Older Adults. Ann Intern Med 2007 Dec 04;147(11):755. [doi: 10.7326/0003-4819-147-11-200712040-00006]

JMIR Hum Factors 2018 | vol. 5 | iss. 3 | e24 | p. 10http://humanfactors.jmir.org/2018/3/e24/
(page number not for citation purposes)

Mercer et alJMIR HUMAN FACTORS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=humanfactors_v5i3e24_app1.pdf
https://jmir.org/api/download?alt_name=humanfactors_v5i3e24_app1.pdf
http://dx.doi.org/10.1016/j.critrevonc.2015.08.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26412718&dopt=Abstract
http://dx.doi.org/10.1093/her/cyu023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24838119&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2011.04.036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21640542&dopt=Abstract
http://dx.doi.org/10.1111/ijpp.12198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25988371&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0b013e31817919c0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18665059&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0106844
http://dx.doi.org/10.1371/journal.pone.0106844
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25208074&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-016-0330-3
http://dx.doi.org/10.1186/s12911-016-0330-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27422571&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD010398
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23450614&dopt=Abstract
http://dx.doi.org/10.1016/S0277-9536(99)00145-8
http://dx.doi.org/10.1161/CIRCOUTCOMES.113.000322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24496297&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2014.07.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25175366&dopt=Abstract
https://dx.doi.org/10.1111/j.1365-2753.2010.01515.x
http://dx.doi.org/10.1111/j.1365-2753.2010.01515.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20695950&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD006732.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25222632&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3015(10)00025-2
http://dx.doi.org/10.1016/j.jval.2010.10.024
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21211484&dopt=Abstract
http://dx.doi.org/10.1016/j.annemergmed.2011.01.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21354651&dopt=Abstract
https://oig.hhs.gov/oei/reports/oei-06-09-00090.pdf
http://www.webcitation.org/

                                            71XoIO5fq
http://dx.doi.org/10.1016/j.sapharm.2016.02.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27234647&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2125.2006.02698.x
http://dx.doi.org/10.1111/j.1365-2125.2006.02698.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16803468&dopt=Abstract
http://dx.doi.org/10.7326/0003-4819-147-11-200712040-00006
http://www.w3.org/Style/XSL
http://www.renderx.com/


20. Davies EC, Green CF, Taylor S, Williamson PR, Mottram DR, Pirmohamed M. Adverse drug reactions in hospital in-patients:
a prospective analysis of 3695 patient-episodes. PLoS One 2009 Feb;4(2):e4439 [FREE Full text] [doi:
10.1371/journal.pone.0004439] [Medline: 19209224]

21. Wright SM, Hedin SC, McConnell M, Burke BV, Watts SA, Leslie DM, et al. Using Shared Decision-Making to Address
Possible Overtreatment in Patients at High Risk for Hypoglycemia: The Veterans Health Administration's Choosing Wisely
Hypoglycemia Safety Initiative. Clin Diabetes 2018 Apr;36(2):120-127. [doi: 10.2337/cd17-0060] [Medline: 29686450]

22. Phansalkar S, Hoffman JM, Hurdle JF, Patel VL. Understanding pharmacist decision making for adverse drug event (ADE)
detection. J Eval Clin Pract 2009 Apr;15(2):266-275 [FREE Full text] [doi: 10.1111/j.1365-2753.2008.00992.x] [Medline:
19335483]

23. Yu CH, Ivers NM, Stacey D, Rezmovitz J, Telner D, Thorpe K, et al. Impact of an interprofessional shared decision-making
and goal-setting decision aid for patients with diabetes on decisional conflict--study protocol for a randomized controlled
trial. Trials 2015 Jun 27;16:286 [FREE Full text] [doi: 10.1186/s13063-015-0797-8] [Medline: 26116444]

24. Austin Z, Gregory PAM, Martin JC. Negotiation of interprofessional culture shock:The experiences of pharmacists who
become physicians. Journal of Interprofessional Care 2009 Jul 06;21(1):83-93. [doi: 10.1080/13561820600874817] [Medline:
17365376]

25. Rixon S, Braaf S, Williams A, Liew D, Manias E. Pharmacists' Interprofessional Communication About Medications in
Specialty Hospital Settings. Health Commun 2015 Oct;30(11):1065-1075. [doi: 10.1080/10410236.2014.919697] [Medline:
25317781]

26. Carayon P, Karsh BT. Agency for Healthcare Research and Quality. Rockville, MD: U.S. Department of Health and Human
Services; 2010. Incorporating Health IT Into Workflow Redesign: Request for Information Summary Report URL: https:/
/healthit.ahrq.gov/sites/default/files/docs/citation/workflowredesignrfi.pdf [accessed 2018-08-09] [WebCite Cache ID
71XoXpqIK]

27. Singer A, Duarte FR. The effect of electronic medical record system use on communication between pharmacists and
prescribers. BMC Fam Pract 2015 Oct 28;16:155 [FREE Full text] [doi: 10.1186/s12875-015-0378-7] [Medline: 26507839]

28. Nugus P, Greenfield D, Travaglia J, Westbrook J, Braithwaite J. How and where clinicians exercise power: Interprofessional
relations in health care. Social Science & Medicine 2010 Sep;71(5):898-909. [doi: 10.1016/j.socscimed.2010.05.029]
[Medline: 20609507]

29. McDonough RP, Bennett MS. Improving communication skills of pharmacy students through effective precepting. Am J
Pharm Educ 2006 Jun 15;70(3):58 [FREE Full text] [Medline: 17136179]

30. Oliver C, Nesbit S, Kelly N. Dissolving Dualisms: How Two Positivists Engaged with Non-Positivist Qualitative
Methodology. International Journal of Qualitative Methods 2013 Feb;12(1):180-194. [doi: 10.1177/160940691301200106]
[Medline: 22973420]

31. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of qualitative data in
multi-disciplinary health research. BMC Med Res Methodol 2013;13:117 [FREE Full text] [doi: 10.1186/1471-2288-13-117]
[Medline: 24047204]

32. Thurmond VA. The Point of Triangulation. J Nursing Scholarship 2001 Sep;33(3):253-258. [doi:
10.1111/j.1547-5069.2001.00253.x]

33. Hohl CM, Dankoff J, Colacone A, Afilalo M. Polypharmacy, adverse drug-related events, and potential adverse drug
interactions in elderly patients presenting to an emergency department. Ann Emerg Med 2001 Dec;38(6):666-671. [doi:
10.1067/mem.2001.119456] [Medline: 11719747]

34. HIMSS Health Information Exchange and Interoperability & Standards Committees. The Business Case for Interoperability
and Health Information Exchange: Analysis and Recommendations. Chicago, IL: Healthcare Information and Management
Systems Society (HIMSS); 2014. The Business Case for Interoperability and Health Information Exchange: Analysis and
Recommendations URL: https://www.himss.org/business-case-interoperability-and-health-information-exchange [accessed
2018-08-09] [WebCite Cache ID 71XoqTXHv]

35. Kannampallil TG, Schauer GF, Cohen T, Patel VL. Considering complexity in healthcare systems. Journal of Biomedical
Informatics 2011 Dec;44(6):943-947. [doi: 10.1016/j.jbi.2011.06.006] [Medline: 21763459]

36. Bardet J, Vo T, Bedouch P, Allenet B. Physicians and community pharmacists collaboration in primary care: A review of
specific models. Research in Social and Administrative Pharmacy 2015 Sep;11(5):602-622. [doi:
10.1016/j.sapharm.2014.12.003] [Medline: 25640887]

37. Gregory PAM, Austin Z. Trust in interprofessional collaboration: Perspectives of pharmacists and physicians. Can Pharm
J (Ott) 2016 Jul;149(4):236-245 [FREE Full text] [doi: 10.1177/1715163516647749] [Medline: 27540406]

38. de Jong CC, Ros WJ, van Leeuwen M, Schrijvers G. How Professionals Share an E-Care Plan for the Elderly in Primary
Care: Evaluating the Use of an E-Communication Tool by Different Combinations of Professionals. J Med Internet Res
2016 Nov 24;18(11):e304 [FREE Full text] [doi: 10.2196/jmir.6332] [Medline: 27884811]

39. Ancker JS, Witteman HO, Hafeez B, Provencher T, Van de Graaf M, Wei E. The invisible work of personal health information
management among people with multiple chronic conditions: qualitative interview study among patients and providers. J
Med Internet Res 2015 Jun 04;17(6):e137 [FREE Full text] [doi: 10.2196/jmir.4381] [Medline: 26043709]

JMIR Hum Factors 2018 | vol. 5 | iss. 3 | e24 | p. 11http://humanfactors.jmir.org/2018/3/e24/
(page number not for citation purposes)

Mercer et alJMIR HUMAN FACTORS

XSL•FO
RenderX

http://dx.plos.org/10.1371/journal.pone.0004439
http://dx.doi.org/10.1371/journal.pone.0004439
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19209224&dopt=Abstract
http://dx.doi.org/10.2337/cd17-0060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29686450&dopt=Abstract
http://europepmc.org/abstract/MED/19335483
http://dx.doi.org/10.1111/j.1365-2753.2008.00992.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19335483&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-015-0797-8
http://dx.doi.org/10.1186/s13063-015-0797-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26116444&dopt=Abstract
http://dx.doi.org/10.1080/13561820600874817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17365376&dopt=Abstract
http://dx.doi.org/10.1080/10410236.2014.919697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25317781&dopt=Abstract
https://healthit.ahrq.gov/sites/default/files/docs/citation/workflowredesignrfi.pdf
https://healthit.ahrq.gov/sites/default/files/docs/citation/workflowredesignrfi.pdf
http://www.webcitation.org/

                                            71XoXpqIK
http://www.webcitation.org/

                                            71XoXpqIK
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-015-0378-7
http://dx.doi.org/10.1186/s12875-015-0378-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26507839&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2010.05.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20609507&dopt=Abstract
http://europepmc.org/abstract/MED/17136179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17136179&dopt=Abstract
http://dx.doi.org/10.1177/160940691301200106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22973420&dopt=Abstract
http://www.biomedcentral.com/1471-2288/13/117
http://dx.doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24047204&dopt=Abstract
http://dx.doi.org/10.1111/j.1547-5069.2001.00253.x
http://dx.doi.org/10.1067/mem.2001.119456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11719747&dopt=Abstract
https://www.himss.org/business-case-interoperability-and-health-information-exchange
http://www.webcitation.org/

                                            71XoqTXHv
http://dx.doi.org/10.1016/j.jbi.2011.06.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21763459&dopt=Abstract
http://dx.doi.org/10.1016/j.sapharm.2014.12.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25640887&dopt=Abstract
http://europepmc.org/abstract/MED/27540406
http://dx.doi.org/10.1177/1715163516647749
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27540406&dopt=Abstract
http://www.jmir.org/2016/11/e304/
http://dx.doi.org/10.2196/jmir.6332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27884811&dopt=Abstract
http://www.jmir.org/2015/6/e137/
http://dx.doi.org/10.2196/jmir.4381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26043709&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


40. Dogba MJ, Menear M, Stacey D, Brière N, Légaré F. The Evolution of an Interprofessional Shared Decision-Making
Research Program: Reflective Case Study of an Emerging Paradigm. Int J Integr Care 2016 Jul 19;16(3):4 [FREE Full text]
[doi: 10.5334/ijic.2212] [Medline: 28435417]

41. Patel SR, Bakken S, Ruland C. Recent advances in shared decision making for mental health. Curr Opin Psychiatry 2008
Nov;21(6):606-612 [FREE Full text] [doi: 10.1097/YCO.0b013e32830eb6b4] [Medline: 18852569]

42. Morant N, Kaminskiy E, Ramon S. Shared decision making for psychiatric medication management: beyond the micro-social.
Health Expect 2016 Oct;19(5):1002-1014 [FREE Full text] [doi: 10.1111/hex.12392] [Medline: 26260361]

43. Elwyn G, Edwards A, Gwyn R, Grol R. Towards a feasible model for shared decision making: focus group study with
general practice registrars. BMJ 1999 Sep 18;319(7212):753-756. [doi: 10.1136/bmj.319.7212.753]

Abbreviations
ADE: adverse drug effect
EHR: electronic health record
EMR: electronic medical record
HCP: health care professional
IP-SDM: interprofessional shared decision-making
SDM: shared decision-making
SHARE: Secure Health Access Record

Edited by G Eysenbach; submitted 19.01.18; peer-reviewed by A Hall, H Singh; comments to author 01.03.18; revised version received
23.04.18; accepted 24.06.18; published 25.09.18

Please cite as:
Mercer K, Burns C, Guirguis L, Chin J, Dogba MJ, Dolovich L, Guénette L, Jenkins L, Légaré F, McKinnon A, McMurray J, Waked
K, Grindrod KA
Physician and Pharmacist Medication Decision-Making in the Time of Electronic Health Records: Mixed-Methods Study 
JMIR Hum Factors 2018;5(3):e24
URL: http://humanfactors.jmir.org/2018/3/e24/
doi: 10.2196/humanfactors.9891
PMID: 30274959

©Kathryn Mercer, Catherine Burns, Lisa Guirguis, Jessie Chin, Maman Joyce Dogba, Lisa Dolovich, Line Guénette, Laurie
Jenkins, France Légaré, Annette McKinnon, Josephine McMurray, Khrystine Waked, Kelly A Grindrod. Originally published
in JMIR Human Factors (http://humanfactors.jmir.org), 25.09.2018. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR Human Factors, is properly
cited. The complete bibliographic information, a link to the original publication on http://humanfactors.jmir.org, as well as this
copyright and license information must be included.

JMIR Hum Factors 2018 | vol. 5 | iss. 3 | e24 | p. 12http://humanfactors.jmir.org/2018/3/e24/
(page number not for citation purposes)

Mercer et alJMIR HUMAN FACTORS

XSL•FO
RenderX

http://europepmc.org/abstract/MED/28435417
http://dx.doi.org/10.5334/ijic.2212
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28435417&dopt=Abstract
http://europepmc.org/abstract/MED/18852569
http://dx.doi.org/10.1097/YCO.0b013e32830eb6b4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18852569&dopt=Abstract
http://europepmc.org/abstract/MED/26260361
http://dx.doi.org/10.1111/hex.12392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26260361&dopt=Abstract
http://dx.doi.org/10.1136/bmj.319.7212.753
http://humanfactors.jmir.org/2018/3/e24/
http://dx.doi.org/10.2196/humanfactors.9891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30274959&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

