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Abstract

Background: The growing number of patients with complex chronic conditions presents an urgent challenge across the Canadian
health care system. Current care delivery models are overburdened, struggling to monitor and stabilize the complex needs of this
growing patient population.

Objective: This qualitative study aimed to explore the needs and perspectives of patients and members of the care team to
inform the development of an innovative integrated model of care and the needs of telemonitoring (TM) for patients with complex
chronic conditions. Furthermore, we explored how these needs could be successfully embedded to support this novel model of
complex chronic care.

Methods: A qualitative description design was utilized to conduct and analyze 29 semistructured interviews with patients (n=16)
and care team members (CTM) (n=13) involved in developing the model of care in an ambulatory care facility in Southern
Ontario. Participants were identified through purposive sampling. Two researchers performed an iterative thematic analysis using
NVivo 12 (QSR International; Melbourne, Australia) to gain insights from examining multiple perspectives of different participants
on complex chronic care needs.

Results: The analysis revealed 3 themes and 13 subthemes, including the following: (1) adequate health care delivery remains
challenging for patients with complex care needs, (2) insights into how to structure an integrated care model, and (3) opportunities
for TM in an integrated model of care. Participants not only identified continued challenges in accessing and navigating care in
a fragmented and disconnected delivery system but also identified the need for more self-management support. Patients and CTM
described the structure of an integrated model of care, including the need for a clear referral and triage processes and composing
a tight-knit circle of collaborating interdisciplinary providers led by a nurse practitioner (NP). Finally, opportunities for TM in
an integrated model of care were identified, including increasing access and communication, the ability to monitor specific signs
and symptoms, and building a clinical workflow around TM-enabled care.

Conclusions: Despite entrenched health care service delivery models, a new model of care is acutely needed to care for patients
with complex chronic needs (CCN). NPs are in a unique position to lead TM-enabled integrated models of care. TM can facilitate
frequent and necessary monitoring of patients with CCN with more than one condition in integrated models of care.
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Introduction

Background
Globally, approximately at least 1 in 3 adults suffer from
multiple chronic conditions [1]. Nearly 40% of Americans have
two to three chronic conditions, and 30% have four or more [2].
In Canada, it is estimated that 25% of the population has three
or more chronic conditions [3]. In 2011-2012, 5% of the
population accounted for nearly 65% of all health care spending
in Canada, with heart failure (HF) and chronic obstructive
pulmonary disease (COPD) being the diagnoses most
responsible for acute care admissions [4]. Using the Ontario
administrative data, another group found that high-cost users
in the top 5% accounted for a greater admission rates, longer
hospital stays, and alternate-level-of-care designations as
compared with non–high-cost users [5]. Previous research
demonstrates that adults who have high health care costs because
of multimorbidity are also more likely to require more costly
care in subsequent years [4,6].

Health Care Delivery
Traditionally, health care delivery has focused on disease
specialization [7,8] (eg, individual conditions) creating vertical
integration of services and forming silos, often leaving behind
the broader context of multiple risk factors and multiple chronic
conditions. Current practice models are overburdened and often
under-resourced to comprehensively and holistically address,
monitor, and stabilize the complex health care needs of this
high-cost, high-risk population. Comprehensive clinical
management and patient care can be complicated by complex
interacting medical and psychosocial issues. Adding to this care
challenge, clinical guidelines are typically only available for
individual conditions [9]. Thus, finding evidence-based holistic
strategies, rather than a single-condition approach, to promote
health and manage chronic conditions is essential to meet the
needs of patients with complex chronic needs (CCN) [10]. The
challenges in addressing the needs of patients with CCN have
resulted in growing calls for major change to the delivery of
clinical care [11,12]. Ontario has recently put forth a new
provincial strategy heavily focused on integrated care, a
fundamental shift from previous health care delivery approaches.
However, the reality of integrating care still depends in part on
the needs of patients, carers, providers, administrators, and
researchers in the context of their individual experiences [7].
Exploring these perspectives in the context of informing a new
model of care to manage these multiple and interacting needs
is necessary to move forward on improved integrated services.

Previous research has concluded that the most effective
interventions to improve the care of patients with CCN include
a combination of multipronged care strategies [10,13]. Many
of these strategies may benefit from support of information and
communication technologies such as mobile health (mHealth)
and telemonitoring (TM). TM allows patients to collect health

information at home and for these data to be automatically sent
to providers at a distant location. Thus, TM provides an
opportunity to challenge traditional care delivery approaches
and to leverage a patient’s ability to self-manage their
condition(s) at home [14-18].

Telemonitoring
Several systematic reviews have concluded that the use of TM
can lead to improved clinical outcomes [14,18-21] and reduced
costs for various chronic conditions [17,19,22]. For example,
TM has been shown to reduce all-cause mortality in HF [20,23],
improve hemoglobin A1C in patients with diabetes [24,25],
improve blood pressure in patients with hypertension [24], and
reduce the frequency of respiratory exacerbations in COPD
[22]. One study showed a significant decrease in depression
and anxiety using a secure telephone and video service [25].
However, several large HF TM trials have reported mixed
benefits and, in some cases, null results [26,27]. It is possible
that the effect is not only because of the technology itself but
also because of which conditions or lack of condition(s) are
targeted in the research. For example, the majority of TM
research is delivered in specialty care settings focused on a
single condition, such as HF care delivered at a specialty clinic.
Direct integration with practices and systems may also be to
blame for inconsistent trial results [27]. Previous research has
concluded that “interventions targeted either at specific
combinations of common conditions or at specific problems for
patients with multiple conditions, may be more effective than
a single disease intervention approach” [28].

Objectives
Unfortunately, there are limited examples of mHealth
interventions developed specifically to support people with
multiple CCN. This research presents a unique opportunity to
contribute to this small but growing area of research to begin
to develop a TM-enabled integrated care model informed by
the needs of patients with CCN. Our study was guided by two
research questions:

1. What are the needs and requirements of patients and their
providers to develop an integrated model of care for patients
with CCN?

2. How should TM be implemented and embedded in an
integrated clinic model for patients with CCN?

Methods

Setting
Data collection was conducted at a large, ambulatory facility
in Southern Ontario, Canada. This facility was recently funded
to develop an integrated and comprehensive chronic disease
management clinic to improve health care delivery and outcomes
for patients with CCN. The goal of the clinic is to
comprehensively address, stabilize, and clinically optimize
short-term CCN using an integrated team-based approach. To
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support this goal, the intent was to study and implement TM in
this clinic.

Participants
Aligned with the vision of Margarete Sandelowski, a qualitative
description design was utilized to incorporate multistakeholder
perspectives into a new, unique model of care for patients with
CCN. This approach was most appropriate for identifying
varying needs and nuances of experience with which a TM
system could be embedded and contribute to care delivery
[28,29]. This approach was utilized to conduct qualitative
semistructured interviews with patients and members of the
care team [30,31]. As model development was in progress at
the time of the interviews, researchers were interested in
identifying how patient and provider needs could inform the
integrated clinic model. Between June 2017 and September
2018, participants were recruited through purposive sampling
during a soft launch period. All potential CTM consented to
participate in this study. Team members including 2 physicians,
2 nurse practitioners (NPs), 2 registered nurses (RNs), 2
pharmacists, 1 social worker, and 4 administrators were recruited
via email to ask if they would be interested in discussing their
experiences in caring for patients with CCN. Interviews were
conducted in person onsite or over the telephone, based on the
preference of the care team member participant. Informed and
written consent was obtained before all interviews. Patient
participants were eligible to participate if they were at least 18
years old, were diagnosed with HF or diabetes as well as at least
one other chronic condition, and could communicate in English
[32,33]. The other conditions included hypertension, COPD,
obesity, Parkinson disease, asthma, dyslipidemia, anemia,
coronary artery disease, chronic kidney disease, stroke,
osteoporosis, arthritis, gout, depression, or anxiety. Eligibility
criteria for the model (outside of this inclusion criteria) included
patients with multiple comorbidities, one or more inpatient
hospitalization or two or more emergency visits within the last
6 months related to the chronic conditions, and a Length of stay,
Acuity of admission, Comorbidities, Emergency department
visits (LACE) score greater than 5 Exclusion criteria for this
clinic included diagnoses of chronic pain, cirrhosis, dialysis,
transplant, and severe dementia and long-term care residents.
Patients were identified by NPs and recruited by the study
coordinator (KG). Informed and written consent was obtained
by the study coordinator. In some cases, a family member or
caregiver signed the consent form if the patient was unable to
sign independently. Given the role of caregivers in managing
the needs of patients with CCN, the caregiver was invited to
stay or asked to leave during the interview based on the patient’s
preference. Caregivers were not asked any specific questions
during the interview. None of the patient or team member
participants had ever utilized a monitoring technology or system.

All research activities were undertaken with ethics approval
from the William Osler Office of Research Ethics (number
17-0008) and the University of Toronto Research Ethics Board
(number 34581).

Qualitative Interviews
A semistructured interview guide was developed to facilitate
an open and abductive discussion around CCN (Multimedia

Appendix 1). The guide consisted of open-ended questions and
exploratory prompts. At the beginning of each interview, the
interviewer explained the objectives of the study (“to better
understand the needs of patients with CCN and the needs of
their CTM”). Prompts were used to dive deeper into the needs
of the participants based on their experiences [29]. Team
members were similarly asked to describe their perspectives
related to managing patients with CCN in the context of the
care model. Four care team interviews were conducted just
before the soft launch of the model, and all patient interviews
were conducted after the launch of the model. Participants were
given the opportunity to ask questions at any time. Initially, 10
interviews were planned; however, additional interviews were
conducted in both groups until data saturation was reached,
meaning no new relevant information was discovered [34], and
the sample size sufficiently answered the research questions
[29]. Patient interviews lasted on average between 22 and 45
min, and care team interviews lasted between 28 min and just
over 1 hour. The study coordinator had no relationship to the
participants. All interviews were audio-taped and professionally
transcribed verbatim.

Analysis
A qualitative description approach was used to thematically
analyze the interview transcripts. Data were analyzed by two
researchers (KG and PW). The two authors read and reread the
transcriptions to become familiar with the data and to pull
together detailed analysis of their contents. Initial codes were
identified and synthesized into categories and themes. We coded
questions around the needs, the model, and TM (deductive),
but the subthemes emerging from these areas emerged from the
data inductively. NVivo software version 12 was used to
organize and inductively form a coding matrix based on the
data. Both researchers independently coded the transcripts and
met to discuss the findings. Analysis was iterative over a
prolonged period of time (>1 year) as codes were reviewed and
discussed until a consensus was reached. The transcripts were
considered all together by looking at the data within each
thematic grouping across participants. No follow-up interviews
were conducted in this study.

Member checking is a technique used to explore the credibility
and resonance of the results with the participants [35]. A
member check of the synthesized analyzed codebook was
undertaken by sharing codes, categories, and themes with five
team member participants after the initial interviews [35]. These
participants provided in-person feedback after the soft launch
of the model.

The lead author (KG) is an RN who has worked extensively
with patients with CCN. The second coder (PW) is trained as
qualitative researcher with a background in implementation.
Throughout the process, we acknowledged our experiences by
creating memo logs and discussing our interpretations of the
data, particularly during coding. This provided an important
opportunity to reflect upon our implicit assumptions and
potential biases during the analysis and writing process.
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Results

Overview
The needs and perspectives of patients (7 female and 9 male)
and team members (12 female and 1 male) were organized into
three core themes with relevant subthemes.

Theme 1: Adequate Health Care Delivery Remains
Challenging for Patients With Complex Care Needs
Patients and care team participants described the management
of their needs as, at times, being challenging and complex.
Patients with CCN experience challenges such as multiple
providers, multiple care sites, accessing comprehensive services,
navigating care services, and utilizing self-management tools.
Both participant groups suggested that these challenges are not
well aligned within the current health care delivery model.
Patients with CCN frequently cross care specialties and care
sectors. Team members echoed the experiences of the patients
in terms of the challenges in providing comprehensive care to
this patient population with CCN.

Continued Lack of Access to Care Services
Patients overwhelmingly described a lack of timely access to
important health care services when needed, including family
physicians and specialists in the current care model. As one
patient noted:

Sometimes it takes up to a week to see my family
doctor. [Patient (PT) 05]

I’ve had diabetes for quite a number of years. I was
diagnosed with heart disease, and blood pressure
problems two years ago... sometimes, you know, you
want to get a doctor’s appointment and you can’t get
in. [PT 04]

Team members similarly experienced difficulties in scheduling
sudden needs-related appointments in family medicine, for
example, during an acute exacerbation of their conditions:

Unless it’s absolutely urgent you can’t get an
appointment very quickly and it at least takes a month
to get an appointment. [CTM 01]

Even when patients are able to access an appointment quickly
(whether with a family physician or a specialist), team members
acknowledge that the time allotted per patient in a visit (typically
5-15 min) is insufficient to comprehensively address, assess,
and treat a patient with multiple, and often interacting, complex
needs. They acknowledged that these limitations place an added
burden on the patient and reliance on self-management.

Challenges Navigating a Fragmented System
Several participants described their perceptions of complexity
as contributing to their experiences of care fragmentation. For
example, multimorbidity, such as the number or combination
of conditions, was mentioned as a contributing factor to
complexity, leading at times to fragmentation. As one patient
stated:

It feels like all the health problems join each other.
[PT 01]

Other needs, often unrelated to any one specific medical
condition such as sleep apnea, anxiety, or depression, were not
typically addressed in family medicine or specialty care, thus
contributing to complexity and splintered care experiences.
Navigating through a fragmented delivery system, even when
timely access to individual services is available, seems to remain
a significant challenge without a clear point of contact.
According to CTM, communication is particularly poor when
coordinating between multiple providers and managing many
medications:

I think part of the problem is they’ve got prescriptions
from multiple providers and that’s where the difficulty
lies... a cardiologist will say this, the endocrinologist
will say that, if they’re followed by nephrology they
might have a completely different set of instructions
and so how do you coordinate the specialists’ care
plans or the specialists’ treatment plans and make is
[sense] for a patient? [CTM 02]

Contributing to a sense of fragmentation is the gap in
communication between patients and their inner circle in
between visits:

Sometimes we just pawn patients off and we really
don’t know what happened because there is no
communication until we see them for the next visit
two or three months later. [CTM 08]

Therefore, the lack of face-to-face time with providers, in
addition to fragmented communication, can lead to frustrating
and unfruitful interactions from the perspective of some of the
patients interviewed:

Sometimes if you ask a lot of questions, it’s almost
like they lose patience with you. The heart doctor,
sometimes I wonder if he’s frustrated [of] me asking
these questions, and it’s that I get confused because
I think, well, you’re my heart specialist. Shouldn’t [I]
be getting all this information? [PT 05]

Lack of Technology Interconnectedness
The continued lack of interconnectivity within monitoring
technologies was identified by patients as particularly
challenging. One story provided by a patient describes how
their monitoring device could only be interpreted at one hospital
with no ability to share that information to their wider care
network. Another patient discussed how his glucometer could
not send readings automatically to his providers. Abnormal
readings were only identified when he brought the device in at
the next appointment:

They have to wait until I get the meter back [to the
clinicians]. As far as having sort of a running
inventory of what’s going on, they have no way of
knowing. They’re sort of out in the cold, waiting for
me to come along and present them with a unit that
says, hey, you missed this one [a reading], you missed
that one. [PT 06]
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Desire for Self-Management Tools in a Provider-Centric
System
Patients expressed that they lacked access to tools such as
educational resources or technologies needed to independently
self-manage their care needs. CTM indicated that having time
to discuss a patient’s self-management goals and barriers would
enable a foundation to build self-management education in an
integrated patient-centered care model. When describing the
available tools and services for patients with CCN, several
patients felt that their current providers lacked treatment options
to meet their needs. In many cases, interacting and competing
symptoms were too overwhelming to coordinate a lasting
solution:

My family doctor...during my last visit, stood in front
of me and said, “well, I don’t know what I can do for
you anymore, I’ve run out of alternatives,” which
made me feel that I needed something more, some
whole evaluation of what was actually going on with
me. [PT 06]

Although CTM value the notion of patient-centered care, they
acknowledge that the current model of care remains too
provider-centric vs patient-centric to support patients in the
engagement of self-management:

The point of care around collaborative and self-care
planning... we really want to move away from being
the clinical expert and being provider centric. We
want to really be saying, our engagement with you
as a patient or as a family member is about
partnership and I think that’s critical when it comes
to self-management. [CTM 07]

Theme 2: Insights Into Structuring an Integrated
Model of Care
As part of the needs assessment, participants were asked
specifically about how they could envision a care model that
would meet their needs. In particular, researchers were interested
in understanding how patients with CCN could be identified
and referred into this type of care model, which type of providers
should be a part of an integrated team, and how long should
patients be followed up in this unique care model.

Need for a Structured Referral and Triage Process
Team members felt strongly that a structured identification,
referral, and triage process should be based on the patient’s
complex care needs, the number of diagnosed conditions, and
recent emergency department visits/hospitalizations. Team
members described the types of patients who would benefit
from this new integrated model of care, such as high-risk
patients streamlined for early discharge and patients who had
at least two previous visits to the emergency department in the
past 6 months:

Looking at patients who are readmitted within 28
days to hospital, recurring admissions, recurring ED
visits. We’re going to try to focus on those people
who obviously need the help and figure out a way to
get referrals from those, tracking those people. [CTM
01]

Working with primary care, local emergency departments, and
urgent care facilities within the care network was also important
in identifying high-risk patients in need of immediate
stabilization but not necessarily hospitalization. Several
participants acknowledged that there was no pathway for
patients with CCN to obtain frequent monitoring and
stabilization except going back to the family physician:

I think we’re going to see the patients for whom the
primary care provider just feels, I can’t make all the
connections. I need to send them somewhere for
stabilization then I want them to come back with a
care plan that makes sense for me. [CTM 02]

Creating a Circle of Care
Both patients and CTM spoke of the potential advantages of
creating a circle of care around the patient in this new care
model. Specifically, a relatively tight-knit circle of collaborating
multidisciplinary providers (ideally in one physical location)
was described as an optimal model:

A lot of the patients can be managed by the RN. So,
the NP will stabilize them, establish an initial plan of
care and then the RNs could be almost seen to be as
care navigators, so bringing in the dietician, social
worker, kinesiologist when it’s needed but I see that
team developing an initial care plan for the patient.
Having them come back maybe every two to three
months, seeing if we can stabilize them but eventually
they’d be discharged back to primary care. [CTM
02]

Several CTM strongly felt that a multidisciplinary team–based
approach would most support the unique needs of patients with
CCN. When probed, they identified specific roles such as
nursing, social work, pharmacy, and dietary services as being
important roles to include in creating an integrated team-based
clinic for patients with CCN. Specialists, such as cardiologists
and internists, were seen as being necessary peripheral resources
that they could utilize when clinically necessary, outside of the
routine or immediate integrated care management in this model.
These specialists were viewed as critical contributors when the
complex needs of the patient are in more advanced states or out
of the NP’s scope of practice. Participants viewed family
physicians as outside of this internal integrated model of care,
so they could organize their needs in one place, in the period
between hospitalization and repatriation to family medicine:

Even if you don’t think you need it, I think when you
get that complex there’s usually social work type
issues depending on the social status of the
patient...[Specialists] to me are sort of the outer circle
of care. [CTM 02]

Patient and provider participants unanimously felt confident in
the role of an NP as the central clinical and coordinating
provider. Team members noted that the role of the NP could be
as a gatekeeper coordinating complex care between family
medicine and specialty care services. This circle of care was
described as not to replace the patients’ current providers but
rather to bring together and better coordinate services around
the patients’ complex needs through more frequent monitoring:
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We are trying to avoid multiple people and multiple
visits...I see the gatekeeper as being the NP [at the]
point of entry to understand all the specialty needs
of the patient... and then the team all having a chance
to review that patient’s care. [CTM 12]

It’s good, the attention [from the NP]—normally I
feel like I have to, like, just view and try to get in the
most important stuff down, you know, just... health
stuff, but it’s that whole thing of being on-edge for
not having time to talk about something [my needs].
[PT 16]

As the implementation was underway, we were interested if
there were other providers that could contribute expertise to this
novel care model. In several cases, a respiratory therapist was
identified as a role that could greatly contribute to the patient’s
care, particularly for patients with COPD and asthma. Family
members were also identified as critical members in this new
model of care for both participant groups.

Length of Clinic Enrollment
Overall, the team members felt that a needs-based approach
should be taken when determining how long patients should be
enrolled in this unique care model for complex management:

It depends on the patient need. We are thinking 6
months. But with the complex cases, elderly, multiple
complex things going on with the patients we would
extend it, probably 12-18 months. [CTM 12]

When probed, 6 to 12 months was seen as an estimated average
period for stabilization of complex needs and to repatriate care
back to the family physician:

It’s not a forever clinic. So you stabilize and try and
get a solid plan in place, and then they’re
discharged... I personally think six months might be
a good goal... hopefully you can get a plan that will
stabilize. [CTM 04]

Overall, most patients were unsure of the right amount of time
for optimal stabilization, but some of them felt strongly that it
should be based on their individual needs at the time.

Theme 3: Opportunities for Telemonitoring in an
Integrated Model of Care
Participants were interested in the potential opportunities for
TM in an integrated care model for patients with CCN. The
ability to utilize TM to enable communication within the circle
of care and between patients while improving access to care
through frequent monitoring was a strong incentive. Participants
described an alignment with monitoring physiological metrics
already routinely measured as part of self-care. For example, a
patient with HF is typically instructed to record daily weight
and/or blood pressure readings as part of their care plan. TM
could also present new opportunities to monitor more than one
condition from a distance and facilitate face-to-face video visits,
where more context around a specific reading could be provided
and communicated to the team. However, team members felt a
new clinical workflow would be required to facilitate this
TM-enabled triage and workflow.

Enabling Communication Within the Circle of Care
The ability to communicate within the circle of care (eg, on
ongoing patient monitoring, clinical assessment, patient
evaluation, and care improvement) was identified as one of the
strongest potential incentives for using a TM system by team
members. As one care team participant noted, the ability to see
a daily trend could inform clinical discussions as an integrated
team:

[The ability] to see if there’s a trend and letting the
team know, okay maybe we should sit down and talk
about this patient, I think we need to bring them in
sooner...[It] allows us to more closely check their
status to see if whether or not we should bring them
in earlier or should consider admitting the patient.
[CTM 09]

Increasing Access to Care Through Frequent Monitoring
Not all participants were aware of TM and even fewer had
experiences with this type of technology. However, both groups
discussed the potential opportunities of TM for patients with
CCN. Several participants noted the opportunities for more
frequent monitoring such as an opportunity for early
identification of HF patient decompensation and coordination
of care within the integrated team. One team member even
postulated how improving access to care services utilizing TM
could reduce avoidable visits to the emergency department or
hospital:

I think it enhances accessibility to the clinic and
patients with chronic medical problems are always
unpredictable. You never know when an event is going
to take place so I think that if they had
accessibility...but you can prevent medical crises, you
can prevent presentations to emergency... if they could
access because sometimes it’s just a quick question
or sometimes it’s more serious. [CTM 03]

Important Telemonitoring Features
Patients identified how TM could be a useful technology for
monitoring metrics they already routinely measure such as blood
pressure, weight, and blood sugar. Patients also expressed an
interest in the ability to monitor symptoms such as difficulty in
breathing, sleep patterns, and anxiety. Many existing TM
systems alert clinicians if the parameters fall outside a target or
normal range, and participants had different preferences with
respect to the modality for receiving these alerts (eg, email, text,
and call):

For me, it [TM] could help, it would really help me
to manage my conditions better, my diabetes readings,
my cholesterol readings, my high blood pressure. It
probably would alert me when things are coming
pretty close to the edge, you know? I think I’d benefit
from it. [PT 01]

Similarly, team members described the perceived usefulness of
monitoring specific symptom trends and mental health
conditions (eg, depression and anxiety) known to be prevalent
in this population:
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We also see a lot of mental health and depression is
very common with patients with chronic disease and
it affects the patient's ability to self-manage...so
having some sort of help mental health wise, I think,
this [telemonitoring] would really help. I would say
the majority of our patients do have depression and
some people have some complex mental health issues.
[CTM 01]

In addition to an ability to track condition-specific parameters,
team members identified the need for features that facilitate
communication processes and care coordination. For example,
several team members noted that patients would benefit from
a comment section or face-to-face video, where more context
around a specific reading could be provided and communicated
to the team:

Having room for comments to explain if they are
having a symptom, and they can explain what’s new
or what’s different so that we could figure out why is
this happening at this time... These are just values
and they mean nothing without the context. [CTM
10]

Building a Clinical Workflow Around
Telemonitoring-Enabled Triage
Providers felt that clinical notification and alerts could be
managed by an RN. Several team members discussed the
opportunity to utilize a triage process similar to that of routine
clinical practice, for example, triaging calls or TM alerts as
clinically necessary to the most appropriate clinical provider
(RN to the NP and NP to the physician) on a case-by-case basis:

I actually think the RN should be alerted—and she
can triage what the situation is and depending on the
situation she can notify the NP. [CTM 01]

Team members felt it was important to identify explicit criteria
and create a formal triage process for alerts within the workflow
in advance of implementing a TM system for it to effectively
support this integrated model of care. In particular, they felt it
is within the scope of practice of an RN to act on the information
provided by the patient through TM. Participants also felt that
operating procedures that outline these explicit criteria should
be based on the context of the clinic and an individual’s
workload. For example, participants questioned the
responsibility of monitoring on evenings and weekends:

There needs to be clear criteria for why you would
notify the physician. I’m speaking now as a physician,
so that you know up front the reasons and you’ve
agreed with the reasons and they’re acceptable to
you. I think the way that doctors triage in their mind
is different than let’s say the way that the pharmacist
might triage... or the dietician, and so the team has
to decide in advance when different members are
going to be notified and about what they’re going to
be notified. [CTM 13]

Potential Challenges
Participants identified several potential challenges to utilizing
TM in this population, including tech-savviness and physical

constraints (eg, vision impairments and manual dexterity
concerns). Language was also identified as a potential challenge
to consider when implementing TM in an integrated model of
care for patients with CCN. Both participant groups suggested
that language translations should be tailored to the population.

Promoting Self-Management
Finally, providers spoke of how TM might influence a patient’s
accountability in managing their own care by connecting more
frequently with their care team:

I think for sure the connection to the clinician, that
virtual connection is invaluable to the patient. Not
only from feeling secure and feeling that someone’s
there to help...I think just that information that's being
collected, that helps the patient understand their
disease and their response to disease as well. They
become more knowledgeable about what’s going on
with them. [CTM 04]

Some patients suggested it would help them manage their
conditions better while hopefully avoiding unnecessary
exacerbations, but none of them specifically mentioned
accountability:

For me, it [TM] could help, it would really help me
to manage my conditions better, my diabetes readings,
my cholesterol readings, my high blood pressure. It
probably would alert me when things are coming
pretty close to the edge, you know? so I think I’d
benefit from it. [PT 01]

However, participants maintained that although the need for
engagement is important in self-management, TM may not be
for everyone. Patients suggested that those familiar with
technology may be more inclined to participate in a TM
program. Several patients also suggested that regardless of their
current conditions, those familiar with technology may adhere
to taking TM measurements differently.

Discussion

Principal Findings
This paper provides an overview of the needs of patients and
clinicians in developing an integrated care model for patients
with CCN and the needs of TM. Study findings revealed that
significant gaps remain in meeting the needs of patients with
CCN in current health care delivery practice [36,37]. Patients
continue to navigate a fragmented care system [36] between
primary care and siloed specialty care, creating challenges to
timely access and care management. Previous literature has well
documented this complexity challenge to include the lack of
availability, ineffective needs-based accommodation, and poor
accessibility for those managing multiple conditions across
fragmented care sectors [38]. The complexity framework
describes complexity as the number of diagnosed conditions
(eg, multimorbidity), and also encompasses dimensions of other
interconnected care needs such as biopsychosocial factors,
sociopolitical factors, and the physical environment [39]. For
example, Wagner’s Chronic Care Model provides key insights
that focus on quality of life, function, and on disease control
while tailoring treatment to the individual’s needs [40]. Our
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findings resonate with these studies by describing complexity
in part because of multimorbidity (eg, relevant to the complexity
of managing multiple, interacting conditions, and
self-management concerns), complexity in terms of health care
utilization (the lack of access, high cost, and readmission rate),
and complexity because of psychosocial factors (mental health
and other cultural factors). Furthermore, Wagner’s framework
supports a collaborative, integrated care model that relies in
part on the reorganization of health care delivery system design
to support patients with CCN [40]. Identifying these needs and
reorganizing care delivery will transform these gaps into practice
opportunities that start to frame needs-based care for patients
in an integrated model.

An integrated NP-led model of care focused specifically on
patients with CCN would align with sustained calls for a
common trajectory of multimorbidity and chronic disease
management that focuses on patients from a more holistic and
needs-based perspective [9,37]. Our findings suggest that a
colocated model with a primary clinical contact can address the
challenges faced by patients and clinicians in ambulatory care.
Collaboration and coordination depend on an individual clinician
who acts as a central coordinator of a patient’s needs as well as
the needs of the interdisciplinary team to care for the patient.
Other authors have described the need for a connector to
manage health, someone for patients with CCN to rely on in
times of critical need within the system [41]. Haggerty further
suggests this individual should be one with the most
comprehensive clinical knowledge of the patient. On the basis
of our interviews, NPs are in this unique position to lead
comprehensive and frequent management of complex needs
[42]. Findings revealed that participants felt confident in the
NP’s role to facilitate complex care within an integrated model.
In fact, several participants described their reliance on the NP
and integrated team to manage their needs, despite likely
entrenched knowledge of traditional models of care delivery
(eg, primary care and specialty care) and conventional leadership
roles of medical providers (eg, physicians and nurses). In
Canada, although NPs have been in practice since the early
1970s [43], role recognition outside of primary care [44] and
funding [45] remain significant barriers to clinical practice, role
familiarity, and scope expansion. Integrated colocated models
of care are historically entrenched within primary care. A recent
systematic review found 38 primary care articles that referred
to colocated teams [46]. However, our findings suggest this
level of care coordination is not consistent in either primary or
specialty care for patients with CCN, thus creating gaps. To be
clear, our intention is not to suggest a replacement to primary
care but to detail findings that suggest a more step-down
approach to ambulatory care for patients with CCN, particularly
after an emergency department visit or hospitalization.
Flexibility in building new models of care is required to position
this type of unique model of complex care between traditional
primary care and specialty care delivery.

Furthermore, this study identified the need for a comprehensive
care approach within the model for nontraditional conditions
such as specific mental health conditions (eg, anxiety and
depression) in patients with CCN. And yet, recent evidence
suggests this may be an oversimplification. Previous studies

have suggested that closely linking physical and mental health
in an integrated care model could inadvertently undermine the
mental health treatment if physical management becomes
privileged in care plan [47]. Along with others, we suggest
embedding designated mental health providers within an
integrated care model for patients with CCN to establish a
therapeutic approach to care integration.

Finally, the identification of electronic health technologies that
could be used to support innovative models of care through
user-centered design is equally important for patients with often
multiple CCN [48]. Both participant groups were interested in
the idea of utilizing TM to support the needs of patients with
CCN. Specifically, potential benefits included increasing
accessibility to care services while providing a tool to improve
self-management. Although this resonates with previous research
on the value of TM for single chronic conditions [19-21,23,49],
our findings suggest that TM needs to facilitate the management
of more than one condition to be relevant within a colocated
integrated model. These findings build on this literature,
identifying features valuable to patients specifically with CCN,
including the ability for patients to comment on specific readings
or symptoms and face-to-face conferencing to reduce the need
for in-person visits [50]. TM aims to support patients in the
self-management of their condition(s) and improve
communication and coordination within the circle of care
[51,52]. In addition, developing a structured clinical workflow
around TM-enabled triage will ensure that all team members,
including patients, have clearly defined responsibilities within
this novel integrated care model.

Our findings, along with previous research, suggest that TM
could be successfully embedded in a novel integrated model of
care, specifically for patients with CCN. We offer the following
perspectives for clinicians, administrators, and policy makers
to consider in developing integrated care models for patients
with CCN:

1. A new model of integrated care is required to manage
patients with CCN.

2. NPs are in a unique position to lead an integrated,
ambulatory model of care for patients with CCN. NPs can
facilitate frequent monitoring and coordination between
the interdisciplinary team and across care sectors.

3. TM would be instrumental to support patients with CCN
in integrated models of care.

4. TM can be managed by an RN, triaging and delegating
when clinically indicated.

5. Key features of TM include routine monitoring metrics that
patients with CCN already routinely measure (blood
pressure, weight, and blood sugar) as well as direct text
messaging, face-to-face video communication, and comment
fields.

Using the subthemes identified, an initial care model map was
drafted of an NP-led integrated care model with an embedded
TM system (Figure 1). Future research will explore the
feasibility of implementation of TM within this type of
integrated care model. Finally, a larger evaluation is necessary
to determine if TM in this model can alter patient, process, or
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organizational outcomes, such as mitigating acute exacerbations in chronic conditions.

Figure 1. A care model map of a nurse practitioner–led integrated care model with an embedded telemonitoring system. LACE: Length of stay, Acuity
of admission, Comorbidities, Emergency department visits; NP: nurse practitioner; PT: patient, RN: registered nurse; TM: telemonitoring.

Strengths and Limitations
An inductive qualitative description approach enabled
researchers to obtain rich perspectives from a diverse group of
participants. The interview guide was intentionally broad to
capture an array of needs from multiple perspectives including
on TM. However, due to time and resources, family members
and caregivers were not specifically interviewed in this study,
which may have limited the identification of complex care
needs. In addition, this study was conducted at a single
organization within a single health network, which could have
limited the generalizability of the findings. However, this
exploration of the needs of patients with CCN may provide
valuable insights to other health care organizations across
Canada looking to innovate and integrate health service delivery
in ambulatory care. A mixed method study is now well
underway to pilot the feasibility of embedding a mHealth-based
TM system into this unique integrated model of care for patients
with CCN. Future work will evaluate the components of
integrated care in conjunction with the TM features necessary
to meet the needs of patients with CCN.

Conclusions
Although developing innovative models of care creates clear
challenges within the currently entrenched health care service
delivery models, the demand for change is only growing. NPs
are in a unique position to lead integrated, colocated, and
multidisciplinary teams with comprehensive and holistic
approaches to person-centered chronic disease management.
Patients are confident in NP-led teams managing complex
chronic care and suggest they are in a position to address their
needs from a central point of contact. Because of inadequate
health care delivery, patients are seeking opportunities outside
of traditional care delivery models to seek better experiences
within the health care system. These participants are open to
new technology, such as TM, to address the current gaps in
care, such as lack of access, challenges related to their
complexity, and/or multimorbidity and communication
discontinuity. TM within NP-led integrated care models is an
opportunity to facilitate frequent and actionable monitoring of
patients with more than one condition. Finally, developing a
structured clinical workflow around TM-enabled triage will
ensure that all team members, including patients, have clearly
defined responsibilities within this colocated, integrated model
of care for patients with CCN.
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