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Abstract

Objectives: To conceptualize new methods for integrating patient-centered measurement into team-based care.

Methods: A standalone portal was introduced into a rural clinic to support conceptualization of new methods for integration
of patient-centered measurement in team-based care. The portal housed mental health-related online resources, three
patient-reported measures and a self-action plan. Six providers and four patients used the portal for four months. Our
data collection techniques included clinic discussions, one-on-one interviews, workflow diagrams and data generated
through the portal. Analysis was supported through coding interview transcripts, looking across multiple sources of research
data and research team discussions.

Results: Our research team conceptualized five team-based patient-centered measurement methods through this study.
Patient-centered measurement Team Mapping offfers a technique to provide greater clarity of care-team roles and respon-
sibilities in data collected through patient-centered measurement. Longitudinal Care Alignment can guide the care-team on
incorporating patient-centered measurement into ongoing provider–patient interactions. Digital Tool Exploration can be
used to evaluate a team’s readiness toward digital tool adoption, and the impact of these tools. Team-based quality improve-
ment serves as a framework for engaging teams in patient-centered quality improvement. Shared learning is a method that
promotes patientprovider interactions that validate patient’s perspectives of their care.

Conclusion: The portal illuminated new methods for the integration of patient-centered measurement in team-based care. The
first three proposed patient-centered measurement methods provides ways to assess how a clinic can incorporate patient-cen-
tered measurement methods into team-based care. The latter two methods focus on the aim of patient-generated data in which
patient’s values and perspectives are represented and quality of patient-centered care can be evaluated. Further testing is
needed to assess the utility of these patient-centered measurement methods across different clinical settings and domains.
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Introduction

Patient-centered measurements

Patient-centered measurement (PCM) has been conceptua-
lized as a way forward to patient-centered care, in which
patient’s values and perspectives are prioritized in the deliv-
ery of their care.1–7 PCMs include patient-reported experience
measures (PREMs),3 patient-reported outcome measures
(PROMs),1 patient self-action plans and patient-generated
health data (e.g., measures of symptom management, such
as blood pressure).4 Such effort is recognized as key to a
team-based approach, in which patients’ values are repre-
sented and providers are more fully informed of patients’
current health status.5–7 PCMs can also inform a care team
on their performance and areas to target for improved
quality of care.1,3 Although there is some evidence that the
inclusion of PCMs in routine practice can improve the care
process, health outcomes, and patient involvement and satis-
faction,1,3,8–11 the adoption of PCMs is limited.

Digital technologies

Challenges for PCM use include integration into clinical
workflow, technology access, clinician’s perceptions on
the value of PCM and clinician’s limited knowledge of
effectively using PCMs to support care decisions.12,13

Possible technologies involved in PCM collection and use
include standalone systems, tethered patient portals and
built-in electronic medical record (EMR) functions, and
tablets or smart phones.14,15 As these technologies are not
fully integrated into routine practice, their introduction
can result in unanticipated changes to clinic workflow
that may discourage PCM adoption. Practice guidance sug-
gests that successful PCM implementation requires vision,
leadership, commitment, practice change, and cultural
shift at multiple health-system levels.16–18

Patient’s medical home as a model for team-based
care

The study was conducted in the context of the Canadian
Patient’s Medical Home (PMH) model. According to the
College, PMH is a ‘family practice defined by its patients
as the place they feel most comfortable presenting and dis-
cussing their personal and family health and medical con-
cerns’,19.p2. Viewed as the future model of family
practice,19 Canadian jurisdictions have implemented and
adapted the PMH model in multiple ways taking into
account local context and healthcare infrastructures.20–22

Since its conceptualization in the 1960s, the PMH has
evolved into a patient-centered, team-based primary care
practice model that focuses on patients’ healthcare supports
and needs in an integrated, coordinated manner.23–25 The
revised 2019 Canadian PMH model consists of 10 pillars

organized into three themes: foundations, functions, and
ongoing development 19,26–28 (see Supplemental File 1
for an illustration of the three divisions of the ten pillars).
For example, in British Columbia, PMH provide patients
longitudinal care (the foundations), by working with and
creating a team-based practice (functions) and expanding
their network of provider’s supports in the community or
region (ongoing development).29–31

Literature is sparse on how PMHs can help advance
PCM methods to support effective use of PCM in team-
based care. While there are studies on incorporating
patient voices,32,33 and patient-reported experiences and
outcomes 34–36 in evaluating PMH performance, we are
not aware of studies that examine how PMHs can help
advance PCM methods, particularly in resource-limited set-
tings.37 Thus, there is a need for new PCM methods that
take into account the nuances in the PMH model of team-
based care, and use of digital tools for team-based care.
To address this knowledge gap, we conducted an explora-
tory field study in a rural PMH practice. Our aim was to
conceptualize new ways of incorporating PCM into team-
based care as part of the PMH model.

Methods

Study domain, design, site and participants

A multi-method exploratory study was conducted from
February 2020 to April 2021 in a rural community setting
in British Columbia. Further details of our integrated
knowledge translation methodological approach are
reported in a separate publication.38 Mental health was
selected as the domain for focus, as it is a high priority
area for British Columbia.39 The site was recruited with
the help of a regional Division of Family Practice that pro-
vides professional and community support to local clinics.
The clinic is a rural family practice consisting of multiple
physicians, each supported by a medical office assistant.
In addition, there is a registered nurse and social worker
who have their time allocated across multiple clinics.

Participants included four patients, two family physi-
cians, one nurse, one social worker, and two medical
office assistants from a private clinic that uses PMH as its
model of care. The patient participants were individuals
with anxiety and/or depression recruited with the help of
the clinic. Research team members consisted of patient part-
ners within the region, clinicians and researchers. Our col-
laborators were two quality-improvement professionals
from the region, and an industry partner.

Patient portal and interventions

The patient portal was a standalone web-based commercial
product from our industry partner,40 and included a
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selection of educational resources and PCMs focused on
mental health (See Supplemental File 2 for further details
on the portal). Articles on mental health were created
from online resources provided through the BC Ministry
of Health and provincial mental health association,41 and
the local community. To create additional value in acces-
sing the patient portal, we also added educational articles
on a coronavirus disease 2019 (COVID-19) government
tax rebate, the purpose of PCM, technology resources,
and how to set goals for behaviour change. An article on
where to access academic lay abstracts was also added in
response to patient-participants’ requests for more
advanced mental health and scientific resources. PCMs
included a self-action plan for depression,42 Patient
Health Questions-9 (PHQ9),43 General Anxiety
Disorder-7 (GAD-7),44 Patient-Reported Outcomes
Measurement Information System (PROMIS) self-
efficacy,45,46 and a subset of questions from the patient
experience survey used in the regional Division.47

Participants were offered the use of the portal at no cost
for a 4-month period. As the portal was not tethered to the
EMR, one provider simulated interoperability by transfer-
ring PCM data from the portal to the EMR in three ways:
(a) into an existing PCM-specific section of EMR; (b) as
a PDF document; and (c) overall PCM score in encounter
notes. The portal also lacked customizable reminder func-
tions and alerts on fluctuations in patient scores. As such,
the provider scheduled reminders to review scores and
send articles and questionnaires to patients every 2 weeks.

Data collection

Due to the pandemic, interactions among providers,
patients and the research team took place virtually
through phone, emails, Zoom meetings and the portal.
Publicly available information on the clinic, the regional
Division, and the region’s community health profile were
reviewed to provide the study context.

Initial exploration included a virtual team mapping
session 48 with the clinic. This helped the team explore
how PCM and the portal could be used with patients
living with anxiety and/or depression. Patient personas
(simulated cases built from local evidence) were created
to guide the discussion (see Supplemental File 3 for an
overview of the steps involved in team-mapping). The
2-hour team-mapping session was recorded, and a summary
document was provided to the clinic. A follow-up session
involved reviewing the team-mapping outputs with the
clinic to demonstrate how they could work together, and
how PCM could be used to inform practice for patients
with mental health concerns.

Also included in the discussion were the patient portal
used in the study, different quality improvement support
options available from the regional Division, and gaps
and priorities identified by the care team. From the sessions,

a number of new roles and tasks were identified for care
team members, patients and the PCM tool. Workflows
were created to illustrate these roles and tasks and were
used as prompts during follow-up interviews with the
care team members. Through this process, a clinician was
identified as the primary contact who we worked closely
with in preparing for the portal trial. We also worked
closely with our industry partner in determining what cur-
rently was possible in the portal that could address work-
flow concerns.

Following these sessions, patients and providers used the
portal over a four-month period. During the portal trial
period, we continued to work with providers in the iterative
development of workflows focused on distinct activities for
integrating PCM into routine practice. We also conducted
virtual one-on-one interviews with provider and patient par-
ticipants to learn about their perceptions, preferences, and
concerns related to the integration of PCM. Two researchers
co-facilitated and recorded separate summary notes of the
interviews.

Data analysis

Our qualitative analysis involved a process of systematic
text condensation, in which we looked across the multiple
forms of data to get an overall sense of the whole.49 One
researcher proposed preliminary themes based on the
data.49 A codebook (see Supplemental File 4) was created
with the research team which consisted of codes for prelim-
inary themes and context. One researcher coded the inter-
view summary notes through AtlasTi, and coding reports
and original data were reviewed by two additional research
team members. PCM data collected through the patient
portal were compared with the information disclosed
through patient and provider interviews. Three researchers
looked across coded interview data, team mapping report
and workflow diagrams to further develop the themes.
The process of reflection within the team involved develop-
ing new workflow diagrams, iterative writing, and collating
data in PowerPoint to assist discussion during monthly
research team meetings. Recognizing that we had a
limited sample size, we also brought in existing theories
that could inform the conceptualization of our PCM
methods.50 Through these multiple processes, the team
transformed the preliminary themes into PCM methods
that could communicate a credible, full story.49

Results
We met with the clinic through one team-mapping session,
one follow-up group session and one to three individual
interviews (see Supplemental File 5 for team mapping
output on one persona). Four workflows were created
with the clinic to understand the different processes, activ-
ities, and digital tools that could be used for PCM with their
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team,38 and a workflow was created during the end-of-study
analysis (see Supplemental File 6 for the workflow
diagram). Three patients used the portal for the full trial
period, and one patient stopped using the portal after 3
months. The three patients consistently completed the mea-
sures that were sent out each week and referenced specific
sections of the weekly educational resources during the
interviews.

Through our qualitative analysis, we identified five
areas focused on PCM use and integration. These are
(a) Identifying Team’s Roles and Responsibilities; (b)
Aligning Care Team Activities with Current Resources;
(c) Accessing Multiple Digital Tools; (d) Advancing
Team-based Care through Existing Databases and (e)
Representing Patients’ Values and Perspectives. We con-
ceptualized five new PCM methods based on these five
key areas (a) PCM Team mapping; (b) Longitudinal
Care Alignment; (c) Digital Tool Exploration; (d)
Team-based Quality Improvement and (e) Shared
Learning.

The next sections provide an overview of the five areas
that informed the creation of these five PCM methods for
team-based care. Each section ends with an illustration
and a table to detail the techniques and concepts within
the proposed PCM method. Supplemental File 7 provides
an audit trail on the data sources and theoretical frameworks
which informed the development of the five methods.

Identifying team’s roles and responsibilities

We initially defined the care-team members as patients,
family members, providers (i.e., staff and clinician) and
analysts. However, we expanded our definition after one
patient emphasized the importance of bringing peers into
their circle of care in understanding the lived experience
of illness.

From the team mapping session, a number of new roles
and responsibilities were identified for the team in using the
PCM tool/portal. For the nurse, they were to monitor and
triage the PCM results. Patients’ roles included: completing
PCMs at home and reviewing their results. The analysts
were tasked with collecting and analyzing PREMs, support-
ing the care-team in reviewing patient feedback, and facili-
tating quality-improvement cycles. Desired portal features
for PCM included showing trends, alerting significant
changes and description of providers’ roles. Key findings
from the team mapping included (a) the clinic had limited
capacity to take on quality improvement or practice
change initiatives and (b) the nurse was best suited to
monitor PCM via the portal as long as it was made clear
the responses would only be reviewed during clinic
working hours.

During the interviews, providers reiterated the need for a
team-support role to tailor relevant online resources for
patients, monitor their PCM data, and follow up with
them as needed. One provider commented they saw few
patients for chronic care and only had occasional follow-up
calls, suggesting their team role was underutilized. Patients
mentioned they were not aware of what roles the nurse and
social worker played in relation to their care. One patient
reiterated the need for tailored descriptions of provider
roles.

Our first proposed PCM method is based on the
importance of identifying team’s roles and responsibil-
ities when introducing PCM into team-based care.

Figure 1. Patient-centered measurement (PCM) team-mapping
method.

Table 1. Patient-centered measurement (PCM) team-mapping method.

Description: Provides clarity of care team roles and
responsibilities, where the team consists of patients, providers
(i.e.,, staff and clinicians) and analysts, and may extend to
family members, community members and peers.

Possible Tools and Resources: Mind mapping tools 51,
team-mapping tools 48, personas 48, trained facilitator 48,
group interviews 52, community resources 48, community
health profile 53, PCM best practice guidance 54

Leads the team1 through mapping exercise(s) to:

• Identify new or current activities introduced through PCM

• Discuss alternative scenarios PCM collection

• Prioritize essential activities that need to be addressed for
PCM integration

• Develop strategies to address priority areas

• Revisit map in future discussions to assess unintentional
changes and/or improvements through the introduction of
PCM
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Figure 1 and Table 1 detail this first proposed method,
PCM Team-Mapping.

Aligning care team activities with current resources

The limited time and resources of the clinic influenced how
PCMs were being used. Patient participants recognized
rural resources were often limited (e.g., counselling), and
were aware of the time and resource constraints of the pro-
viders. Under their current fee-for-service funding model,
physicians described feeling pressed for time. As such,
their focus was mostly to address the patient’s current clin-
ical concern during a visit. They suggested that if PCM data
were readily available, they would review PCM scores but
not individual responses or trends. Other care-team
members preferred a more longitudinal view to help
create patient-specific care plans but recognized the need
for workflow adjustments. The clinic also had to consider
the timing and process for deploying a PCM and sending
reminders for incomplete measures.

The use of PCM was also influenced by contextual
factors. Different ways of conducting the visit (in-person
or virtual) and collecting the PCM data (i.e., through the
portal or paper) influenced how the PCM would be
viewed and potentially discussed during a visit. The
purpose of a visit also played a critical role in whether or
not a PCM was viewed by the physician. Most patient par-
ticipants had appointments for medication renewals or
follow-up care for another health condition, and their
PCMs were not discussed at these visits. One physician
indicated to patients that they would review the PCMs
during the annual mental health visit. The reason for
deploying the PCM (i.e., for an upcoming visit, for

ongoing monitoring, or patient-initiated for self-care) also
impacted how the PCM was shared.

To align care time activities with current resources, our
second proposed method is focused on the ‘why’, ‘when’,
‘where’, ‘how’ and ‘who’ in aligning PCM to care-team
activities. Figure 2 and Table 2 introduce this second
PCM method of Longitudinal Care Alignment, which con-
siders timing and context of different care activities for
ongoing use of PCM in day-to-day practice and for team-
patient interactions.

Accessing multiple digital tools

The pandemic led to greater use of digital tools by the team
in the form of email communications and virtual visits,
which added to the complexity of care delivery. The tech-
nologies included the standalone portal, clinic EMR, exter-
nal data repositories, web-based online resources, virtual
meeting tools and computers, Smartphones or landline
phones. The sudden transition to remote visits meant that
both providers and patients could potentially view the com-
pleted measures together through their computer screens.
However, none of the patients considered logging into the
portal prior to the clinic visit. One patient mentioned how
they were less likely to accurately report PCM scores
during an in-person visit, as they were often deployed in
public settings such as waiting rooms. A virtual waiting
room offered a new possibility for patients to complete

Figure 2. Longitudinal care alignment method.

Table 2. Longitudianl care alignment method.

Description: Offers guidance for the care team on incorporating
patient-centered measurement (PCM) into day-to-day
practice, during care team member–patient interactions, and
for longitudinal care.

Possible Tools and Resources: Workflow diagramming tools 55,
mind mapping tools 51, PCM best practice guidance 54,
interviews 52

Is focused on the following questions:

Why • The reason for the PCM to be deployed (e.g.,
upcoming visit or ongoing monitoring)

When • The timing of the activities (e.g., pre, during or post
visit)

Where • The type of interaction (e.g., virtual or in-person,
ongoing monitoring)

How • Whether a person or technology is mediating the
PCM activity

Who • Whether the PCM activities are to be done
individually or shared by multiple team members

Antonio et al. 5



measures in less public spaces. An example of new oppor-
tunities for digital tools was also introduced when a patient
spoke about a virtual visit with a resident doctor. As this
provider was not a study participant, they did not know
where to look in the EMR for the Patient Health
Questions-9 (PHQ-9) score. The resident suggested to the
patient that they both ‘Goggle’ the measure, which
enabled them to talk through each question before deciding
on a medication change.

The lack of interoperability across the portal, EMR and
broader technologies was frequently mentioned. Although
one provider simulated linkage between the portal and
EMR, they commented that the effort was not scalable or
sustainable after the study ended. There was also a lack
of interoperability for services outside of the clinic. The
regional health authority had its own tethered portal for
patients living in that region that was not integrated with
the clinic EMR or the standalone portal used in the study.
As services were not available locally, patients were
referred to specialists outside of their health authority.
One patient expected PCMs would be discussed during
care visits and readily shared with providers outside of
the clinic. This patient stopped completing the measures
near the end of the study. During the interviews the
patient mentioned the severity of their illness, being
online impacting their chronic pain, and disappointment
in not having PCM discussed during their care visits.

Our third proposed method explores the impact of mul-
tiple digital tools being introduced to support care encoun-
ters. Figure 3 and Table 3 detail this PCMmethod ofDigital
Tool Exploration in assessing the impact and readiness for
digital tools introduced through PCM and virtual care.

Advancing team-based care through existing
databases

Through discussions with our collaborators and providers,
we found multiple population-level quality-of-care initia-
tives that could translate to PCM. For example, panel man-
agement involves cleaning EMR data in order to run queries
to identify and proactively manage specific patient popula-
tions.60 PCM could potentially be integrated into this panel
as a way to track significant changes in scores for patients
diagnosed with a mental health condition. We discussed

how a query could be used to identify and screen patients
for changes in mental health, especially if they had high
PHQ-9 or GAD-7 scores. However, we found that the dif-
ferent preferences for where to store the PCM score in the
EMR made the cleaning of these data challenging for
panel management, which was in the early adoption
stages. One physician had cleaned up his panel for mental
health but did not reference any queries. When we dis-
cussed the local community health profile as a possible
source for identifying queries to run, the physician
thought it was a good idea, but did not know how to take
the next step for more advanced analytics.

We also discussed two ongoing initiatives focused on
quality improvement, Canadian Primary Care Sentinel
Surveillance Network (CPCSSN) 57 and the BC Health
Data Coalition.58 Both expanded a panel beyond a single
provider and involved EMR data being extracted and
loaded into database repositories for analysis and compari-
son with other clinics across the region. However, the value
of these databases was questioned by the physicians since
data within one of the repositories, although cleaned, was
typically six months old. Although the other platform allowed
immediate data extraction, there was no comparable data clean-
ing available.

Efficiency was a common term used by physicians when
asked about these different initiatives. They found that
current quality improvement initiatives did not translate to

Figure 3. Digital tool exploration method.

Table 3. Digital tool exploration.

Description: Takes into account different types, stages, ranges
and levels of technology, in assessing patient’s and providers’’
readiness toward adoption of digital tools, and the impact of
these tools on patient-centered measurement (PCM)
adoption.

Possible tools and resources: Electronic medical record, patient
portal, mobile technologies, phone, virtual meeting tools,
external database repositories 57,58, digital health best
practice guidance 54

Involves evaluating:

Readiness • Current digital tools being used for team-based
care

• Maturity and interoperability with these existing
systems

• Usefulness of the tools to support PCM activities
• Available resources for patients, providers and

the region

Impact • How the introduction of a new digital tool may
unintentionally shift PCM processes for
team-based care

• The success of these digital tools in supporting
PCM for team-based care
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their day-to-day practice. The lack of reimbursement codes
for PCM data collection further discouraged integration.
There were also the questions of ‘so-what’ and ‘when is
good enough, good enough?’. The physicians suggested
the additional resources to help with population screening
would be too costly to ‘deliver perfect healthcare to every-
one’, and questioned whether these initiatives are truly
empowering for a patient when it is the clinic identifying
when a patient may need care.

In BC, panel management is described in three phases:
empanelment, panel clean-up and panel optimization
(access to updated data).60 What we heard was distinctly
missing in these phases were the steps required to under-
stand how to proactively manage the panel. Discussions
with quality improvement professionals from the region
revealed that while they were there to support the clinic,
they would need to know the state of the empanelment,
be familiar with the different EMRs being used in the
region, and understand how the clinic would like to make
use of patient panel queries (e.g., which patient populations
and issues to focus on). Periodic ‘data parties’ for clinics
were offered to discuss the value of certain quality measures
and what was best practice. However, one physician found
that even after this training, the queries took extensive time
as often the provider had to relearn the system. Although
team members understood some of the basic analytics,
they had not been trained to conduct the necessary
advanced EMR data analysis.

Our fourth proposed PCM method is focused on evalu-
ating quality improvements introduced through team-based
care, and whether the team itself is being successful in these
endeavours. Figure 4 and Table 4 detail this PCM method

on Team-based Quality Improvement, which is focused
on population-level data sources for improving the quality
of team-based care.

Representing patients’ values and perspectives

‘Validation’ was a common term used by patients when
asked about completing the measures. Specifically, PCMs

Figure 4. Team-based quality improvement method.

Table 4. Team-based quality improvement method.

Description: Applies expanded data sources and quality
measures focused on improving care team performance and
provider–patient interactions. Based on the
Plan-Do-Study-Act Quality Improvement Framework 54,59,61

and Integrated Knowledge to Action Framework 62.

Possible Tools and Resources: EMR, patient portal, database
query tools 57,58, PCM best practice guidance 63, community
health profiles 53

The following stages may be revisited as the team learns more:

Team Context • Determine current gap to address for
team-based care

• Work with the patient population and
care team members in selecting PCM
that reflect their shared values and
priorities

• Assess resources of patients, providers
and the region

PCM Context • Select the PCM and data sources to
match with the identified priority area,
patient population and current resources

• Clean the PCM data to prepare the panel
for analysis

• Run before and after PCM queries

Evaluation • Develop team-based care question that is
informed by existing literature and team
context.

• Conduct the team-based care
intervention, which may involve
beginning with a small pilot before
scaling u

• Analyze results by someone who is
trained in conducting the type of analysis

Knowledge
mobilization

• Discuss findings with team and how their
particular knowledge may add
understanding to current findings

• Assess sustainability for the team-based
care intervention

• Determine next steps, which may include
revising the question, scaling up, or
choose a new team-based care gap

PCM: patient-centered measurement; EMR: electronic medical record.
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provided opportunities for checking in with oneself, feeling
more confident to seek support, self-learning, and to focus
and identify the priority health issue. This was demon-
strated by the patient who walked through the PHQ-9
with the resident and described it as ‘unexpectedly reward-
ing and validating … and quintessential learning … for the
doctors in understanding’. It allowed them to use the lan-
guage of providers and ‘to be on the same page’, and
when walking through the measures together, they felt it
changed the decision on medication choice. Yet in the
next visit, a different resident did not offer any suggestion
other than to book an appointment. The patient felt that
they were back to square one in not knowing where to
begin.

Although one patient remarked that the questionnaires
and online resources did not offer anything new, they
found the information ‘absolutely important and I use it
every day’. One patient found the ‘questions in measures
probe different things that I am aware impact me’, and
used the example of their sudden weight loss, which may
not have been picked up in a visit (even more relevant in
a virtual visit). Patients appreciated being able to complete
multiple measures, as it gave different insights into their
illness. For example, one patient referenced the PROMIS
self-efficacy when they said focusing in ‘on self-confidence
is huge as I find this to be a difficult aspect of the disease’,
while the PHQ-9 and GAD-7 made them realize the distinc-
tion between the two realms, and that they wanted to better
understand their anxiety.

The provider who oversaw the distribution of informa-
tion sources was new to the clinic and did not know the
patients well enough to send customized information
and thus the resources did not always connect with

patients. Patients found it equally valuable to have
access to tailored online resources. When asked about
completing open-text measures one patient mentioned
how ‘it allowed me to see where I am at, acknowledging
the depression when you put it down in the action plan’.
Resources that offered personal stories were valued for
providing motivation through the ‘voice’ that is often
needed to make significant changes for oneself and
others. In the past, the patient had offered to collate rele-
vant information and make it available at the clinic. They
saw the potential of the portal to support a peer network,
in which patients could share illness experiences and
develop a programme that takes action. The doctor said
he was being ‘visionary’, with both knowing that ‘it
was the next step to make best medical help available in
this town and acknowledging the importance of lived
experience’.

Figure 5. Shared learning method.

Table 5. Shared learning method.

Description: Promotes provider–patient interactions and
engagements that are guided by PCM as the basis for patient’s
self-validation of health issues, and team’s valuing of what
matters most to patients. It involves using PCM to encourage
opportunities for the team to identify, connect, evaluate and
understand in aligning with the patient’s values, context and
health status.

Possible tools and resources: EMR, patient portal, PCM outputs,
community and educational resources 41, PCM interpretation
guidance,43,44,63 PCM follow-up actions

Involves the four actions

Connect • By using PCMs as an outline for care visits
where both patients and providers are viewing
the measure to give a shared-language in
communicating illness severity

• By having patients complete PCMs outside of a
clinic visits to alert the team when they may
need to reconnect

Evaluate • Significant changes outside of regular visits
• Determine trends over extended time periods

Understand • By offering a variety of related measures and
resources for the team to interpret scores and
decipher different aspect of the patient’s health
condition

• Relationship between PCM score and contextual
changes

Identify • Priority issue for the patient based on their
values and preferences

• Strategies to align with the patient’s goals and
context

PCM: patient-centered measurement; EMR: electronic medical record.
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One provider offered an example of when they applied
judgment after noticing a sudden change in score and
called the patient to suggest follow up. However, that pro-
vider also indicated that they had no formal education on
interpreting PCM scores and had to determine how to
evaluate the measures by doing an online search. This high-
lights a potential opportunity for a PCM portal in which
educational resources are expanded to patients and provi-
ders and focused on interpreting PCM scores and trends.

Our fifth proposed method is focused on this concept of
validation that was introduced by patients, in providing

opportunities for patients to have their perceptions of their
health and illness recognized, valued and acknowledged.
Figure 5 and Table 5 details the final PCM method of
Shared Learning, which is informed by patients’ self-
validation of their health issues. Most significantly, the
learning is not unidirectional, but a shared process that
align with patients’ values and context with current health-
care needs and strategies.

Discussion
In this study, we conceptualized five virtual team-based
PCM methods in the PMH context. They were (a) PCM
Team Mapping, (b) Longitudinal Care Alignment, (c)
Digital Tool Exploration, (d) Team-based Quality
Improvement, and (e) Shared Learning. Application of
these five methods is further illustrated by a series of scen-
arios and videos provided on our web site.62 Working with
patients and providers broadened our understanding of
PCM methods beyond issues of EMR integration.63–65

Our proposed PCM methods complement many of the attri-
butes identified by Weir et al. 66 in their study on contextual
information in the electronic health record design for team-
based care. We offer ways that PCM can be integrated into
digital tools and team roles and responsibilities, so that
information is useful, timely, context-specific, valuable,
and matches with the team members’ goals.66

Through PCM Team Mapping, we identified new activ-
ities for the nurse to initiate, monitor, and triage PCM data
collection and use. The discussion helped providers under-
stand how PCM could be incorporated into their practice
and workflow. The decisions are consistent with current
shifts in PMH in introducing new team roles for nurses,
social workers and other health professionals.67–71 Our
PCM method on Longitudinal Care Alignment highlighted
temporal and technological considerations for a team to
incorporate PCM into their day-to-day practice and for
ongoing team interactions. Our PCM method on Digital
Tool Exploration recognized the varying levels of patients
and providers’ technology readiness that could affect the
extent to which PCM would be incorporated into routine
practice. These findings are consistent with the experiences
and lessons of leading organizations in PCM implementa-
tion, use and evaluation.16,54

Two of our methods focus on PCM’s aim in improving the
quality of care, in which patients’ values and perspectives are
represented in decision-making. The method of Team-based
Quality Improvement offers a framework for engaging
teams in patient-centered quality improvement. Quality
improvement initiatives through team-based panel manage-
ment or PCM have demonstrated only small, incremental
change to services and unclear impacts.9 To facilitate mean-
ingful quality of care improvement requires dedicated time,
professional development, mentorship, engaged leadership,
ongoing organizational support, and a shift away from

Table 6. Practice and research implications of the proposed patient-
centered measurement (PCM) method.

Strengths:

• Patient-Centered measurement (PCM) Team Mapping may
identify new roles, tasks and issues for primary care clinics
that require attention, especially in resource-limited
settings.

• Longitudinal Care Alignment can disclose different views of
care-team members toward PCM and their workflows that
vary depending on expected roles in relation to PCM data
collection and use.

• Digital Tool Exploration can enhance understanding of the
level of patient, care team and technology readiness and
help determine when, where and how PCM can be
implemented to improve patient-team interactions and
team performance.

• Team-based Quality Improvement can be an extension to
existing panel management initiatives already familiar to
clinics, and supported at the region.

• Shared Learning may identify opportunities for patients to
have their care needs validated and care team members to
learn about what matters most to patients.

Current gaps:

• Expansion of PCM adoption effort to include (a).
PCM-relevant, tailored online resources to help patients
learn about themselves and possible strategies for
managing their own health and (b) resources for clinicians
to interpret PCM data.

• Digital options to incorporate PCM into primary care,
especially in resource-limited settings, are viewed as
problematic if not integrated.

• Human and fiscal resources will be needed to incorporate
PCM data, expanded queries and follow-up actions as part
of ongoing quality improvement.

• The next step in conducting advanced analytics and
developing actions requires team members who
understand population level analysis which can be
translated to a clinical level.

• Current fee-for-service structure does not encourage
reimbursement for PCM collection, use and sharing.

• Transferability of the PCM methods to other patient
populations and context
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fee-for service.72–74 There is also a need for developing team-
dedicated resources on clinical information technologies that
support teams in shared decision-making.72 The findings that
informed our PCM Shared Learning method were also
similar to Reis’ et al. 33 study, where patients preferred a collab-
orative, problem-solving partnership but recognized boundaries
for what additional support they wanted from their providers.
The systematic review by Lordon et al. 75 also found that
patients desired their providers to be applying their PCM
data, yet providers had differing options in how active
their role should be in viewing these data.

The shift to virtual care due to the pandemic has intro-
duced an unprecedented opportunity to reinvent
PCM-informed care in creative ways. However, the
repeated reference to efficiency that we heard during the
study underscores the importance of being mindful of
potential burnout 76 when additional tasks for PCM are
added, without a change in resources for workflows. We
also heard from patients that they were aware of the exten-
sive workload of providers, and as such appreciated that the
portal tools offered a place for validation. We aim to
address these different values by offering multiple
methods for the integration and use of PCM that illuminate
different values and perspectives and readiness within the
care-team.

Limitations

To further understand the current implications of the pro-
posed PCM methods on team-based care, Table 6 provides
a summary of strengths and current gaps. There were also
limitations in our study design. The study site was a rural
practice with a small care-team and few patient participants,
which may not be representative of larger clinics or other
rural settings. No audios were recorded for the interviews.
To minimize any inconsistencies, two researchers took
notes during the interviews recorded in the collated
summary when they had different interpretations. The
study was conducted during the pandemic which made
the recruitment of patients particularly challenging. The
portal was utilized for four months with limited
functionality.

Malterud’s et al. 50 concepts of information power
demonstrates how we addressed the smaller sample size
and limitations of our study, in considering specificity of
experiences, scope, analysis strategy, quality of dialogue
and application of theory. For specificity of experiences,
not all of the patients identified with their mental health
diagnosis and did not have the opportunity to use the
portal during their clinic visit. In addition, the clinic’s adop-
tion of the PMH model was relatively recent, so had limited
experience in working as a team. Our aim was also rela-
tively broad in scope in looking to conceptualize PCM
methods within team-based care. As the measures were
focused on mental health, further research is required to

evaluate the transferability of the PCM methods to other
health domains.

To address the limitations in our information power, we
collected and analyzed across multiple forms of data for a
single case. The richness of our data was obtained by con-
ducting multiple interviews with the patient participants
where we built rapport over time, and based on their feed-
back sequentially introduced different forms of PCM and
educational resources into the portal. In developing the
PCM methods, we also looked to existing theories and lit-
erature that fit well with our data.50

Conclusion
The adoption of PMH in primary care provided an oppor-
tunity to conceptualize team-based PCM methods in new
ways. We conceptualized five different approaches that
can be used to optimize the use of PCM and help
advance patient-oriented research and patient-centered
care in the PMH context, especially for resource-limited
settings. The introduction of the portal illuminated new
methods for the integration of PCM in team-based care.
The first three proposed PCM methods offer different
ways of assessing clinic resources and roles for incorporat-
ing PCM methods into team-based care. Methods four and
five are focused on the aim of patient-generated data in
which patients’ values and perspectives are represented in
their care decision, and the team’s quality of care is evalu-
ated through a patient-centered lens. Further research is
needed to assess the transferability and utility of these
methods in different clinical settings and health domains.
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EMR: electronic medical record

GAD-7: General Anxiety Disorder-7
PCM: patient-centered measurement
PES: Patient Experience Survey
PGHD: Patient-generated health data
PHQ-9: Patient Health Questions-9
PMH: Patient’s Medial Home
PREMs: Patient-reported experience measures
PROMIS: Patient-Reported Outcomes Measurement

Information System
PROMs: Patient-reported outcomes measures
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