Preprints are preliminary reports that have not undergone peer review.

6 Research Sq uare They should not be considered conclusive, used to inform clinical practice,

or referenced by the media as validated information.

Implementing Multimorbidity Care Innovations in
Three Nova Scotian Primary Care Clinics: A
Qualitative Case Study

Mark Embrett

mark .,embrett@®nshealth,ca

Nova Scotia Health Authority

Ruth Martin-Misener
Dalhousie University

Tara Sampalli
Dalhousie University

Marie Anna Elliott
Nova Scotia Health Authority

Shirin Mehrpooya
Nova Scotia Health Authority

Research Article

Keywords: Multimorbidity, Multimorbidity Program Components, Primary Healthcare, Patient-Centered
Care, Care Delivery Models, Interprofessional Collaboration, Rural, Nova Scotia, Consolidated Framework
for Implementation Research, Qualitative Research

Posted Date: February 24th, 2026
DOI: https://doi.org/10.21203/rs.3.rs-8289805/v1

License: © ® This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Additional Declarations: No competing interests reported.

Page 1/20


https://doi.org/10.21203/rs.3.rs-8289805/v1
https://doi.org/10.21203/rs.3.rs-8289805/v1
https://doi.org/10.21203/rs.3.rs-8289805/v1
https://creativecommons.org/licenses/by/4.0/

Abstract

Background:

The increasing global prevalence of multimorbidity poses major challenges for primary healthcare
systems because its treatment and prevention require coordinated, patient-centered, and
interprofessional models of care. In Nova Scotia, Canada, one response has been the implementation of
interprofessional team-based primary healthcare. This study evaluated the implementation of
multimorbidity care program components in three interprofessional primary healthcare teams. The aim
was to describe programs and identify enablers, barriers, and lessons learned to guide future
implementation of similar programs in primary healthcare settings.

Methods:

A qualitative case study design was used, involving in-depth semi-structured interviews and focus groups
with 12 team members across two rural and one urban primary healthcare practices in Nova Scotia,
Canada. Data were analyzed using the Consolidated Framework for Implementation Research (CFIR) to
explore contextual and organizational factors influencing implementation. Thematic analysis identified
common enablers, barriers, and recommendations across the CFIR framework’s domains: Innovation,
Outer and Inner Settings, Characteristics of Individuals, and Implementation Processes.

Results:

Implementation was supported by several enablers, including strong leadership engagement,
interprofessional collaboration, and effective use of Information Technology systems that enhanced
workflow and communication. Providers reported that team-based care improved job satisfaction and
enabled patients to receive more coordinated, accessible care. Community partnerships and blended
models of virtual and in-person care also facilitated implementation. However, programs faced multiple
barriers, including staffing shortages, limited funding for key roles, high costs and complexity of Electronic
Medical Records (EMR), and patient discomfort with virtual care. Additional challenges included limited
training, competing provider priorities, and difficulties coordinating across multiple sites. Participants
recommended expanding training on EMR systems, increasing funding for navigator roles and
infrastructure, streamlining technology, and fostering leadership and team engagement.

Conclusions:

The implementation of multimorbidity care programs in primary healthcare settings is influenced by both
systemic and contextual factors. While interprofessional teamwork, leadership support, and community
partnerships are essential enablers, sustainable funding, structured training, and user-friendly technology
are critical for program scalability and success. These findings offer actionable guidance for
policymakers, healthcare leaders, and researchers seeking to strengthen integrated multimorbidity care,
enhance provider satisfaction, and improve patient outcomes in primary healthcare.
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Background

Multimorbidity (MM), defined as the presence of two or more co-occurring chronic or long-term
conditions, (1, 2) affects one in four adults (3—-5) and creates complex health and social challenges,
particularly among older adults. In Nova Scotia, the burden of MM is amplified by an aging population and
high rates of chronic disease.(6)

Traditional clinician-centered approaches to MM management may increase patients’ knowledge of
lifestyle changes to improve their health outcomes, but they often fail to promote sustained behavioral
change.(7) Patient-centered approaches, by contrast, strengthen collaboration between patients and
healthcare providers, encouraging behavioral change,(8) self-management,(9) and improved self-reported
health.(10) Evidence shows that the complex needs of individuals with MM are best addressed by
interprofessional teams (9, 11) within a patient-centered health home model.(12-17)

Primary healthcare for MM is frequently guided by Wagner’s Chronic Care Model,(18) which emphasizes
self-management support, decision support, teamwork, information systems, and community
partnerships.(19, 20) In Canada, the Patient-Centred Innovations for Persons with Multimorbidity (PACE in
MM) program has contributed substantial evidence on team-based primary healthcare for MM,
particularly in Ontario and Quebec.(18-20)

Over the past decade, Nova Scotia has expanded interprofessional family practice teams that increasingly
deliver care through a Health Home model.(21-23) These teams provide coordinated, equitable, and
comprehensive services across health system and community settings.(24) Despite the growing evidence
supporting patient-centered Health Home models,(25-27) little is known about how MM programming is
implemented in primary healthcare practices, especially those serving smaller or rural populations with
fewer resources.(28)

As efforts to expand Health Home models continue, understanding how teams implement and adapt MM
programming is essential. This study identifies, describes, and compares the implementation and care
delivery innovations of Multimorbidity Program Components (MMPCs) offered in primary healthcare
settings across Nova Scotia. MMPCs are defined as structured approaches used by primary healthcare
teams to address the needs of patients with MM.

Methods
Aim, Design, and Setting

This study aimed to identify, describe, and compare the implementation and care delivery innovations of
MMPCs in primary healthcare settings across Nova Scotia. A case study evaluation(29) was used to
understand MMPC implementation within collaborative family practice teams. The Consolidated
Framework for Implementation Research (CFIR) (30) guided analysis of factors influencing
implementation.
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Conceptual Framework

CFIR domains—Innovation Characteristics, Outer Setting, Inner Setting, Characteristics of Individuals, and
Implementation Process—were applied. Innovation Characteristics examine attributes such as quality,
complexity, design, and cost.(31) Outer Setting includes factors beyond organizational control, Inner
Setting captures organizational constructs, including culture, leadership, and resources, and
Characteristics of Individuals reflect participants’ roles. Implementation Process refers to activities and
strategies used to implement the MMPC.

Ethics Approval
Ethics approval

was obtained from the Nova Scotia Health Research Ethics Board (File No. 1024492). Informed consent
was obtained from all study participants.

Site Selection

Sites were selected in consultation with Nova Scotia Health leadership. Eligible sites were primary
healthcare settings offering team-based MMPCs. Three teams were identified based on composition,
availability and interest: MMPC-A and MMPC-B in Western Zone (predominantly rural) and MMPC-C in
Central Zone (predominantly urban).(32)

Participants and Data Collection

Purposive sampling identified healthcare providers and administrators/managers from the three MMPC
teams. Semi-structured interviews were conducted virtually via Microsoft Teams between May and July
2021, facilitated by two researchers with one scribe per session. Participants included administrators,
managers, physicians, nurse practitioners, nurses, and dietitians. In total, MMPC-A had 7 participants,
MMPC-B had 4 participants, and MMPC-C had 1 participant, totaling 12 across the three MMPCs. A semi-
structured interview guide informed by CFIR was developed, with questions focused on MMPC
implementation. An additional pdf file includes the full interview guide (see Additional File 1). Interviews
were transcribed verbatim and reviewed for accuracy and anonymization.

Data Analysis

Transcripts were analyzed using inductive and deductive qualitative content analysis (14, 33-35) to
describe and compare MMPCs. A deductive coding framework based on the 2022 CFIR framework and
addendums was applied. Two team members independently coded transcripts, and themes were
generated both inductively and deductively. Patterns and relationships across constructs were examined.
Coding and thematic analysis were supported using NVivo 64 software (QSR International, Melbourne,
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Australia), which facilitated organization, retrieval, and comparison of coded text. Regular team meetings
ensured rigor and trustworthiness, and final themes were mapped to CFIR domains to provide a
comprehensive understanding of implementation factors.

Results
Description of the MMPCs

The MMPCs aimed to provide patients with MM an integrated, patient-centered approach to care that
moved beyond disease-specific management toward holistic wellness. Each clinic shared this vision but
adapted it to its local context.

MMPC-A operates across two rural primary healthcare sites in Nova Scotia’s Western Zone and
historically evolved from a diabetes-focused chronic disease management program. The team functions
as a shared interdisciplinary service that provides coordinated support to patients with MM across a wide
geographic catchment area. Access occurs primarily through provider referral, with some capacity for
self-referral. The model includes outreach to nearby communities and incorporates group-based
education and wellness activities when resources allow.

MMPC-B is located in a rural primary healthcare setting in the Western Zone and is structured around a
focused model of care for patients with Chronic Obstructive Pulmonary Disease (COPD). The team
consists of a manager, nurse practitioner, family practice nurses, and a project lead. The program
emphasizes proactive chronic disease management and integrates respiratory-focused care within a
broader family practice environment. Referrals come from within the primary healthcare team and allied
providers in the surrounding area.

MMPC-C is situated within an urban primary healthcare clinic in Nova Scotia’s Central Zone and serves a
diverse patient population with complex MM needs. The practice operates within a longstanding
academic and team-based care structure, supported by a physician-led interdisciplinary team. The clinic
integrates digital tools, population health methods, and collaborative workflows to support MM care in a
high-volume urban context with mixed in-person and virtual access.

Together, the three MMPCs shared a commitment to coordinated, patient-centered care while differing in
scope, setting, and technological integration—ranging from rural, relationship-based models (A and B) to
data-driven, digitally enhanced care in an urban environment (C).

CFIR Domains
Innovation Characteristics

Across the three MMPCs, the design of the MM innovations reflected a shared commitment to holistic,
team-based care, while differing in focus, scope, and technological sophistication. Each model was
structured to support coordinated, person-centered care, offering alternatives to traditional “single-
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condition,” episodic approaches. At MMPC-A, the innovation built on a long-standing chronic disease
program and expanded into broader MM management across two rural clinic sites. Providers emphasized
the flexibility and comprehensiveness of the approach, noting its capacity to meet patients where they are
and address multiple issues within a single, integrated plan:

“They are usually referred by their healthcare practitioner, or sometimes its a self-referral... we almost act
as a case management team offering different services... looking at the holistic person and all of the
options available to them.” — MMPC-A Participant

MMPC-B’s innovation centered on a COPD-specific prevention and management model designed to shift
care from reactivity to proactive, continuous support. Participants described the model as structured,
disciplined, and intentionally preventative. As one participant said:

“We've got a really good preventative care plan versus the 'stop the fires’ kind of reactionary model.” —
MMPC-B Participant

MMPC-C represented the most technologically advanced innovation, integrating EMR customization,
patient engagement tools, GIS-based population analysis, and blended in-person, virtual, and
asynchronous care. The innovation offered notable value for both providers and patients by enabling
information sharing and active patient involvement. As one provider explained:

“Patients love it [uploading information on EMR]. Once they get accustomed to doing that... it's so
wonderful. Like there's these patients that I'm seeing like every two or three weeks. Before the visit, they've
already uploaded their information on a spreadsheet. And | go, wow, it's got everything | need... So that
patient engagement and realization of why I'm so worried about their health, | really feel like it's being
shared.” — MMPC-C Participant

Across clinics, innovations emphasizing shared decision-making, empowerment, and proactive
management were perceived as clear improvements over conventional care models. However, the
complexity of these innovations varied considerably by site; MMPC-A and B focused on interpersonal,
relationship-based innovations, whereas MMPC-C introduced more complex digital components that
required new skills and workflow adjustments.

Inner Setting

The organizational climate, communication structures, and available resources shaped implementation in
each MMPC. While all teams demonstrated strong commitment to delivering integrated care, their internal
environments influenced how effectively innovations were adopted and sustained. MMPC-A benefitted
from structured team meetings and frequent opportunities to realign roles and expectations. Participants
described these sessions as important mechanisms for building shared understanding and fostering
collaboration:

“There's been some regular opportunities to come together as a team... and | think that has been an
enabler to really help people work together and collaborate.” — MMPC-A Participant
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The EMR also supported coordination within the Inner Setting by enabling real-time communication, which
was particularly helpful across MMPC-A's two rural sites:

“I find using the EMR helps with the communication piece. So because the providers are all on Med
Access, when we're in with a patient, if an issue comes up, we can sometimes message the provider at
that moment, and they'll get back to us as soon as they can — sometimes during the visit when the patient
is still with us.” — MMPC-A Participant

At MMPC-B, the Inner Setting was shaped by a small, cohesive team that relied on shared responsibility
and consistent communication to support preventative care. MMPC-C, by contrast, formalized its
workflows through digital templates and tasking processes, enabling clear delegation and timely follow-
up across staff roles.

Despite these strengths, clinics identified Inner Setting barriers, including staff shortages, competing
demands, and in MMPC-A, logistical difficulties coordinating across two geographically separate rural
locations. Limited time and capacity for training or reflection further constrained the depth of
implementation at all sites.

Outer Setting

External pressures, resources, and relationships played important roles in shaping the MMPCs'
implementation. Across settings, community partnerships, patient needs, funding structures, and policy
environments influenced adoption and sustainability.

MMPC-A benefited from partnerships with community organizations such as the YMCA, which expanded
patients’ access to wellness and physical activity programming in supportive environments. These
collaborations helped extend care beyond the clinic and strengthened the program’s reach within rural
communities. MMPC-B operated in alignment with provincial priorities aimed at improving chronic
disease outcomes, which indirectly supported its COPD-focused design. MMPC-C'’s development was
influenced by broader provincial and academic leadership promoting patient-centered, team-based care
models:

“Dr. X... was kind of taking the model from Dal Family Medicine and describing it provincially... it gave me
an incentive to try it.” — MMPC-C Participant

Funding constraints emerged as a consistent barrier, particularly in rural clinics attempting to broaden or
sustain MM services. MMPC-A noted challenges securing support for a dedicated navigator role needed
to coordinate care:

“It's not been a typical path... because there's been no money.” — MMPC-A Participant

The Outer Setting also shaped patient engagement. In rural contexts, some patients resisted virtual
modalities due to comfort levels, access limitations, or preference for in-person interactions. Additionally,
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COVID-19 disrupted planned programming and shifted staff capacity toward immediate service demands,
delaying implementation activities in MMPC-A.

Characteristics of Individuals

Individual-level factors—including provider motivation, knowledge, beliefs, and autonomy—were crucial
determinants of implementation success across the MMPCs.

MMPC-A participants described the challenge of adopting a new way of thinking about care delivery. The
shift required reframing the model not as a discrete “program” but as a holistic approach embedded in
everyday practice:

“It's understanding that we're not creating a new program, we're not creating a new service, its a way of
looking and understanding our approach to our work. So I'd say that's been a challenge... making that shift
to try to really understand working with the resources that we already have.” — MMPC-A Participant

In MMPC-B, staff demonstrated strong intrinsic motivation and autonomy, taking ownership of learning
and patient management:

‘I more or less update it myself, educated myself, and then when | got the referrals and then | went
through the patient's chart, made sure | had all the information on the patient, give the patient a call, let
them know what was happening and that they would see me the next visit, set up the appointment and
then they would come in...” — MMPC-B Participant

MMPC-C providers demonstrated high confidence in adopting population-level tools and incorporating
equity considerations into routine practice:

“With the GIS integration and starting to look at scope, I'm now adding another layer of complexity or
visibility to start to look at diversity, dependency and social determinants of health.” — MMPC-C
Participant

Across sites, barriers included variable digital literacy, workload burden, and competing priorities that
limited time for training and innovation adoption.

Implementation Process

Implementation processes varied but shared core elements across the MMPCs, including team meetings,
workflow refinement, communication strategies, and patient-centered triage approaches.

MMPC-A relied on structured team dialogue to support sense-making and coordination. MMPC-B
incorporated predictable follow-up routines and consistent patient communication as part of their
everyday practice. MMPC-C used digital tasking templates to formalize processes and ensure efficient
follow-up:

“Then as soon as that visit is done, in that very same window | have it set up so that there's a template.
You know, book patient. And it'll be a 1, 2, 3 [follow-up tasks]... | will send that task to [front staff]. | will
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then go in and create the requisition... and [front staff] just uploads it.. and then [the patient] prints it off
from their end.” — MMPC-C Participant

MMPC-C also described how blended care processes were triaged to match patient needs:

“We use telephone or video or asynchronous care or direct care based on what they [patients] need. And
we work so well together that [the front staff] has an idea of what are some of the things that | would
absolutely need to see versus what | want to hear from.” — MMPC-C Participant

Across clinics, Implementation Process barriers included limited time for structured training, reliance on
individual initiative rather than standardized onboarding, and substantial disruptions from COVID-19,
which halted group-based programming and affected workflow stability.

Cross-Case Analysis Using the CFIR

The findings were further mapped into the CFIR framework to provide a comprehensive analysis of
implementation factors within each domain (Table 1). The table categorizes enablers and barriers across
the CFIR domains of Innovation Characteristics, Outer Setting, Inner Setting, Characteristics of Individuals,
and Implementation Process. Each domain captures key dynamics that shape the implementation and
sustainability of MM programs, offering actionable insights into areas of strength and opportunities for
improvement. These findings provide a structured overview of how contextual and programmatic factors
interact to influence the outcomes of MM interventions.
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Table 1
Factors influencing the success of three MMPCs, organized by CFIR domain

Innovation Characteristics

Enablers

+ Evidence supporting MMPC effectiveness (e.g., MMPC-A's integrated care model derived from
successful clinics).

+ Customizable IT tools like EMRs and GIS mapping software enhancing care delivery and decision-
making (e.g., MMPC-C).

- Relative advantage of integrated, patient-centered approaches over traditional care models (e.g.,
MMPC-A and MMPC-B).

Barriers

* High costs of IT systems, such as customizable EMRs, reducing accessibility for smaller practices.
+ Complexity of IT tools, requiring advanced training that staff often lack.

« Limited trialability for some innovations, such as asynchronous care, reducing physician adoption.
Outer Setting

Enablers

» Partnerships with community organizations (e.g., MMPC-A's collaboration with the YMCA to expand
wellness initiatives).

- Patient-centered innovations, like blended care models, addressing accessibility challenges (e.g.,
MMPC-C's use of virtual care).

+ Alignment with policy-level goals, such as reducing emergency department reliance.

Barriers

* Insufficient funding for critical roles like navigator positions and IT infrastructure.

+ Patient resistance to virtual care, with some perceiving it as less personal or comprehensive.
« Lack of policy incentives or reimbursement for innovations like asynchronous care.

Inner Setting

Enablers

« Strong leadership engagement in some MMPCs, enabling proactive problem-solving

« Effective collaboration and communication within teams, supported by integrated IT systems.
* Informal work infrastructure fostering teamwork and coordination.

Barriers

- Staffing shortages, especially in rural clinics, limiting program capacity.

+ Challenges in collaboration between multiple clinic sites, reducing program cohesion.
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Innovation Characteristics

Characteristics of Individuals

Enablers

+ High staff motivation demonstrated through self-directed learning and proactive patient care.
* Physician autonomy in decision making, fostering innovation and iterative improvements.

« Commitment to improving patient care, as seen in staff efforts to update knowledge and workflows.
Barriers

« Competing priorities and burnout among staff, reducing capacity to focus on implementation.
« Lack of specialized training for staff, especially in EMR customization and IT integration.
Implementation Process

Enablers

« Collaborative care models enhancing patient experience and provider satisfaction.

* Regular team meetings fostering reflective practices and problem solving.

« Iterative feedback loops between front staff and physicians improving care delivery.

Barriers

- Lack of structured training programs for front staff and physicians to optimize workflows and IT
tools.

- Disruptions from critical incidents, such as COVID-19, delaying program progress.

- Limited engagement in reflective evaluation, reducing opportunities for iterative improvement.

Overall, the table illustrates the multifaceted nature of implementing MMPCs, where successes are driven
by innovative care models, effective leadership, and motivated staff, while challenges stem from systemic
resource limitations, external crises, and the complexity of adopting new technologies. Addressing these
barriers through targeted interventions, such as increasing funding, enhancing training, and fostering
stronger community partnerships, will be important to optimizing the scalability and sustainability of
MMPCs. These findings emphasize the interdependence of CFIR domains and highlight the need for a
holistic approach.

Discussion

This case study evaluation of MMPCs in Nova Scotia highlights a range of factors influencing their
implementation, including key enablers such as robust leadership engagement, effective use of innovative
technologies, and patient-centered care models. Program components benefited from strong evidence-
based practices, collaborative team dynamics, and integration of customizable IT tools like EMRs and GIS.
However, significant barriers were also identified, including inadequate funding, staffing shortages,
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complexity in IT systems, and some patient resistance to virtual care. These findings underscore the
importance of addressing organizational readiness, fostering partnerships, and enhancing patient
engagement to optimize the delivery of MM care. This discussion situates these results within the broader
healthcare literature, synthesizes recommendations, and examines implications for policy and practice.

Alignment with the Wider Literature

This evaluation highlights themes that are consistent with broader research on integrated care models
and implementation science, providing valuable contextual insights. The influence of Innovation
Characteristics, particularly the adaptability and perceived relative advantage of MMPCs, emphasizes that
interventions with clear, demonstrable benefits and flexibility are more readily adopted in diverse
healthcare settings. Our findings echo these observations, particularly in the implementation of
technologies like GIS mapping and customized EMRs, which resonate with literature highlighting
technology's transformative role in healthcare delivery.(36, 37)

Challenges associated with the Outer Setting, such as patient resistance to virtual care and
reimbursement barriers, are also widely recognized. Previous studies have noted that external policy
factors, including financial incentives and patient buy-in, are pivotal for the success of healthcare
innovations.(38, 39) The resistance to virtual modalities identified in this evaluation reflects findings from
studies that emphasize the importance of targeted patient education and gradual integration of digital
tools to build trust.(40)

Internal organizational challenges tied to the Inner Setting, such as staffing shortages and leadership
engagement, are well-documented barriers to effective implementation. For example, Gifford et al.(41)
highlight that organizational readiness, including sufficient human resources and committed leadership, is
a determinant of successful program outcomes. Our findings build on this literature by highlighting the
nuanced interplay between leadership involvement and team dynamics in achieving implementation
goals.(41)

Furthermore, the evaluation’s emphasis on patient-centered care aligns with the global shift toward
integrated care models that prioritize collaboration and empowerment. Bodenheimer and Sinsky(38)
emphasize the importance of interdisciplinary teamwork, proactive care management, and patient
involvement in achieving high-quality outcomes. Program components like MMPC-A and MMPC-C
exemplify these principles, reinforcing the need for a robust, patient-focused approach to multimorbidity
management.

Opportunities to Advance Programs

The evaluation illuminates the creative energy and commitment of interprofessional teams to develop
MMPCs to address MM in their primary healthcare practices and identifies several actionable strategies
for optimizing MMPCs, and eventually MM programs, grounded in evidence and implementation science
principles.

Addressing Funding Constraints
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Consistent with findings by Nolte and Pitchforth,(42) securing financial resources for roles such as
navigators and expanded nursing staff is critical for MMPC and eventual program sustainability. The lack
of reimbursement mechanisms for innovations like asynchronous care represent a significant hurdle.
Policymakers should prioritize funding and create reimbursement frameworks that incentivize innovation
and support the scalability of MMPCs to fully developed programs. In Nova Scotia, the recent introduction
of a Health Home model of primary healthcare delivery includes remuneration plans that reflect the model
of care.(43)

Overcoming Technological Barriers

The literature identifies training and user-centric design as pivotal for the successful adoption of health IT.
(44) Our findings similarly emphasize the need for modular, targeted training sessions on EMR
customization and GIS tools. Simplifying interfaces and co-designing templates with end-users can
enhance adoption and satisfaction.

Strengthening Leadership and Team Engagement

The importance of leadership in fostering a culture of change is a recurring theme in healthcare
implementation studies.(45) Structured leadership development programs focused on change
management and reflective practices can improve team cohesion and readiness for innovation. Regular
interprofessional team meetings can facilitate collaborative problem-solving and workflow optimization.

Expanding Patient Engagement Strategies

Addressing patient resistance requires innovative strategies to build trust in virtual care. Educational
campaigns, as suggested by Shaw et al.,(40) should focus on the benefits of virtual modalities while
providing practical guidance for patients. A blended care model that integrates in-person, virtual, and
asynchronous care can cater to diverse patient preferences and enhance overall satisfaction.(40)

Fostering Community Partnerships

Strengthening community collaborations aligns with findings by Alderwick et al.,(46) who highlight the role
of local partnerships in addressing social determinants of health. Establishing regional task forces and
engaging stakeholders such as non-profits, local governments, and community organizations can create a
more cohesive support system for patients living with MM.

Implications and Suggestions

The evaluation of MMPCs in Nova Scotia offers critical insights into their current strengths, challenges,
and potential for improvement. These findings hold significant implications for policy, practice, and
research. By addressing identified barriers and leveraging enabling factors, stakeholders can work toward
scalable and sustainable MMPCs, and eventually MM programs that meet the diverse needs of patients
while strengthening healthcare systems.

Implications for Policy
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Policymakers play a pivotal role in ensuring the long-term success and scalability of MMPC and eventual
MM programs. The findings underscore the urgent need for systemic changes in reimbursement models,
funding allocation, and community collaboration. Currently, the lack of reimbursement for innovative care
delivery methods, such as asynchronous care, acts as a disincentive for clinicians to adopt these
approaches despite their proven capacity to enhance care efficiency. Funders should prioritize the
creation of reimbursement frameworks that reward innovation while reducing the financial burden on
providers.

Additionally, addressing workforce shortages by funding key roles like navigators and expanding nursing
staff is essential for ensuring that MMPCs, and eventually MM programs, are effective. Navigators are
critical for maintaining care continuity and guiding patients through the complexities of chronic disease
management. Without adequate staffing, even the most well-designed MMPCs or programs may struggle
to meet their goals.

The integration of community partnerships offers another pathway to success. Collaborating with non-
profits, local organizations, and regional task forces can help address the social determinants of health,
which significantly impact patients with MM. Policymakers should foster and fund these collaborations,
recognizing their value in creating holistic care models that extend beyond the clinic.

Implications for Practice

Healthcare providers and clinic administrators should prioritize capacity building, interprofessional
collaboration, and patient engagement to optimize the delivery of MM care. One key area of focus is the
effective use of technology. In the current study, MMPC-C demonstrated the transformative potential of
customized EMRs and GIS mapping tools. However, many clinics lack the training and expertise needed to
maximize these tools. Structured training programs for both clinicians and front-line staff are vital to
improving workflow efficiency and enhancing patient outcomes. Peer-to-peer learning, software vendor
partnerships, and real-world demonstrations of EMR capabilities can bridge this knowledge gap.

Patient engagement must also be a cornerstone of clinical practice and MMPC development. Educational
campaigns that emphasize the benefits of virtual care and blended models can address patient
resistance and build trust. Materials should be accessible and tailored to different literacy levels, ensuring
that all patients feel confident navigating digital tools. Programs should also consider proactive
measures, such as asynchronous communication channels, to maintain consistent patient-provider
interactions.

Interdisciplinary teamwork is another critical enabler. Regular team meetings and shared decision-making
processes allow providers to align care plans and leverage each team member’s expertise. Clinics should
prioritize fostering a collaborative culture where roles are clearly defined, and communication flows
seamlessly.

Front-line staff play an increasingly important role in care delivery and clinic operations. By empowering
these team members to take on expanded responsibilities, such as patient follow-ups and mental health
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support, clinics can reduce the workload on physicians and other most responsible providers and improve
patient satisfaction. Training programs in areas like mental health first aid and advanced use of EMRs will
further enhance their contributions.

Implications for Research

The evaluation highlights several avenues for future research to refine and expand MMPCs and eventually
care programs. Long-term studies are needed to evaluate the sustained impacts of these MMPCs and
programs on patient health outcomes, healthcare utilization, and cost-effectiveness. Comparing the
performance of MM programs in rural versus urban settings would provide valuable insights into context-
specific challenges and strategies.

Research into the scalability of innovative technologies, such as customized EMRs and GIS tools, is
equally important. By quantifying the return on investment and identifying factors that promote
successful adoption, researchers can inform policy and funding decisions. Additionally, investigating the
impact of blended care models on patient satisfaction and provider workflow will help refine these
approaches to meet diverse needs.

Finally, the role of leadership and organizational culture in driving and supporting MMPC innovation and
successful implementation warrants further exploration. Understanding how leadership engagement,
team dynamics, and readiness for change influence outcomes will guide the development of targeted
training programs and implementation strategies.

Limitations

Participation in all interviews was voluntary, thus the findings are susceptible to self-selection bias, where
individuals with strong opinions or experiences are more likely to participate, leading to an
overrepresentation of certain perspectives. Furthermore, the sample size was small with only three
MMPCs being evaluated, thus limiting the comprehensiveness and generalizability of the findings.

Conclusions

This study demonstrates that implementing MMPCs in primary healthcare requires attention to both
contextual and system-level factors. Across three Nova Scotian clinics, strong leadership,
interprofessional teamwork, and adaptable digital tools enabled coordinated, patient-centered care, while
staffing shortages, limited funding, and technological complexity constrained progress. Although each
site adapted its model to local needs, common priorities emerged: strengthening training and digital
literacy, improving infrastructure, and securing sustainable resources for key roles. These findings offer
practical guidance for policymakers and health system leaders seeking to scale integrated MM care and
enhance provider experience and patient outcomes in primary healthcare settings.

Abbreviations

Page 15/20



Multi-Morbidity (MM)

Multimorbidity Program Components (MMPCs)

Electronic Medical Records (EMR)

Consolidated Framework for Implementation Research (CFIR)
Geographic Information Systems (GIS)

Information Technology (IT)

Chronic Obstructive Pulmonary Disease (COPD)

Coronavirus Disease of 2019 (COVID-19)

Declarations

Ethics approval and consent to participate

This study was approved by the Nova Scotia Health Research Ethics Board (Policy Number RS-RE-001;
File No. 1024492). The study was conducted in accordance with the principles of the Declaration of
Helsinki. Informed consent was obtained from all study participants.

Availability of data and materials

The data analyzed during this study consisted of qualitative interview transcripts and are not publicly
available due to confidentiality and ethical restrictions associated with the informed consent process. De-
identified data may be available from the corresponding author on reasonable request, subject to approval
by the Research Ethics Board and study participants.

Competing interests

The authors declare that they have no competing interests.
Funding

Canadian Institutes of Health Research (CIHR)

Authors' contributions

ME was the principal investigator. RMM and ME conducted provider interviews, and MAE, SM and ME
analyzed these interviews. MAE, SM, and ME were principal contributors in writing the initial manuscript
and RMM and TS provided critical review and revisions. All authors read and approved the final
manuscript.

Page 16/20



Acknowledgements
Not applicable.
Authors' information

Mark Embrett, PhD, MSc, ME is Lead Implementation Scientist for Nova Scotia Health’s Implementation
Science Team, specializing in evidence synthesis, applied implementation science, and health services
evaluation. His work focuses on designing and conducting rapid reviews, mixed-methods evaluations, and
implementation support for clinical and operational partners across primary and community care. He is
also an adjunct faculty at McMaster University’s Graduate program in Healthcare Management and a
sessional instructor at Dalhousie University’s School of Nursing. He has advanced expertise in
implementation frameworks, real-world evidence generation, and collaborative approaches that
strengthen system decision-making and model-of-care development. ORCID https://orcid.org/0000-0002-
3969-0219

Ruth Martin-Misener NP, PhD, FAAN, FCAN, is a Professor and the Director of the School of Nursing and
Assistant Dean, Research, at the Faculty of Health, Dalhousie University, Halifax, Nova Scotia, Canada. She
is also an Affiliate Scientist with Nova Scotia Health. ORCID https://orcid.org/0000-0003-4554-7635

Tara Sampalli, PhD, MASc, BEng, is the Senior Scientific Lead at Dalhousie University Pan American Health
Organization (PAHO) / World Health Organization (WHO) Collaborating Centre and an Assistant Professor
in Medical Informatics at Dalhousie University, Halifax, Nova Scotia, Canada. ORCID
https://orcid.org/0000-0002-6459-1503

Marie Anna M. Elliott, MD, MPH, is a Research Project Coordinator for Nova Scotia Health's
Implementation Science Team in Halifax, Nova Scotia, Canada. ORCID https://orcid.org/0009-0000-3362-
3683

Shirin Mehrpooya, BSc, MSc (candidate) was a Research Associate for Nova Scotia Health's
Implementation Science Team in Halifax, Nova Scotia, Canada. ORCID https://orcid.org/0009-0008-8776-
5781

References

1. Almirall J, Fortin M. The coexistence of terms to describe the presence of multiple concurrent
diseases. J Comorbidity. 2013;3(1):4-9.

2. Fortin M, Stewart M, Poitras ME, Almirall J, Maddocks H. A systematic review of prevalence studies
on multimorbidity: Toward a more uniform methodology. Ann Fam Med. 2012;10(2):142-51.

3. Koné Pefoyo AJ, Bronskill SE, Gruneir A, Calzavara A, Thavorn K, Petrosyan Y, et al. The increasing
burden and complexity of multimorbidity. BMC Public Health. 2015;15(1):415.

4. St Sauver JL, Boyd CM, Grossardt BR, Bobo WV, Finney Rutten LJ, Roger VL, et al. Risk of developing

multimorbidity across all ages in an historical cohort study: differences by sex and ethnicity. BMJ
Page 17/20



10.

11

12.

13.

14.

15.

16.

17.

18

19.

Open. 2015;5(2):e006413.

. Roberts KC, Rao DP, Bennett TL, Loukine L, Jayaraman GC. Prevalence and patterns of chronic

disease multimorbidity and associated determinants in Canada. Health Promot Chronic Dis Prev Can.
2015;35(6):87-94.

. Feely A, Lix LM, Reimer K. Estimating multimorbidity prevalence with the Canadian Chronic Disease

Surveillance System. Health Promot Chronic Dis Prev Can. 2017 July;37(7):215-22.

. Butler C, Rollnick S, Stott N. The practitioner, the patient and resistance to change: recent ideas on

compliance. CMAJ Can Med Assoc J J Assoc Medicale Can. 1996;154(9):1357-62.

. Canadian Institutes of Health Research. Strategy for patient-oriented research - Patient Engagement

Framework [Internet]. 2014. Available from: https://cihr-irsc.gc.ca/e/48413.html

. Wilson MG, Lavis JN, Gauvin FP. Designing integrated approaches to support people with

multimorbidity: Key messages from systematic reviews, health system leaders and citizens. Healthc
Policy Polit Sante. 2016;12(2):91-104.

Gilmour H. Physically active Canadians. Health Rep. 2007;18(3):45-65.

. Wagner EH, Austin BT, Korff MV. Organizing care for patients with chronic illness. Milbank Q.

1996;74(4):511.
Kruse CS, Stein A, Thomas H, Kaur H. The use of Electronic Health Records to support population
health: A systematic review of the literature. J Med Syst. 2018;42(11):214.

Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering implementation of
health services research findings into practice: a consolidated framework for advancing
implementation science. Implement Sci. 2009;4(1):50.

Schwandt T. The SAGE dictionary of qualitative inquiry [Internet]. 2455 Teller Road, Thousand Oaks
California 91320 United States of America: SAGE Publications, Inc.; 2007 [cited 2024 Dec 12].
Available from: https://methods.sagepub.com/reference/the-sage-dictionary-of-qualitative-inquiry

Krefting L. Rigor in qualitative research: The assessment of trustworthiness. Am J Occup Ther.
1991;45(3):214-22.

John JR, Jani H, Peters K, Agho K, Tannous WK. The effectiveness of patient-centred medical home-
based models of care versus standard primary care in chronic disease management: A systematic
review and meta-analysis of randomised and non-randomised controlled trials. Int J Environ Res
Public Health. 2020 Sept 21;17(18):6886.

Poitras ME, Maltais ME, Bestard-Denommé L, Stewart M, Fortin M. What are the effective elements in
patient-centered and multimorbidity care? A scoping review. BMC Health Serv Res. 2018
June;14(1):446.

. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A. Improving chronic iliness care:

Translating evidence into action. Health Aff (Millwood). 2001;20(6):64-78.

Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for patients with chronic illness: the
chronic care model, Part 2. JAMA. 2002;288(15):1909-14.

Page 18/20



20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

Barr VJ, Robinson S, Marin-Link B, Underhill L, Dotts A, Salivaras DR. and S. The expanded chronic
care model: An integration of concepts and strategies from population health promotion and the
chronic care model. Healthc Q [Internet]. 2003 Nov 15 [cited 2025 Oct 29];7(1). Available from:
https://www.longwoods.com/content/16763/healthcare-quarterly/the-expanded-chronic-care-model-
an-integration-of-concepts-and-strategies-from-population-health-pr

Grant A, Kontak J, Jeffers E, Lawson B, MacKenzie A, Burge F, et al. Barriers and enablers to
implementing interprofessional primary care teams: a narrative review of the literature using the
consolidated framework for implementation research. BMC Prim Care. 2024;25(1):25.

Martin-Misener R, Wong ST, Johnston S, Blackman S, Scott C, Hogg W, et al. Regional variation in
primary care improvement strategies and policy: case studies that consider qualitative contextual
data for performance measurement in three Canadian provinces. BMJ Open. 2019;9(10):e029622.

Nova Scotia Health. Health homes in Nova Scotia - Nova Scotia Health [Internet]. [cited 2025 Oct 29].
Available from: https://www.nshealth.ca/health-homes

College of Family Physicians of Canada. A vision for Canada: Family practice - The patient’s medical
home [Internet]. 2011. Available from: https://www.cfpc.ca/en/policy-innovation/health-policy-
goverment-relations/cfpc-policy-papers-position-statements/a-vision-for-canada

Flottemesch TJ, Anderson LH, Solberg LI, Fontaine P, Asche SE. Patient-centered medical home cost
reductions limited to complex patients. Am J Manag Care. 2012;18(11):677-86.

David G, Gunnarsson C, Saynisch PA, Chawla R, Nigam S. Do patient-centered medical homes reduce
emergency department visits? Health Serv Res. 2015;50(2):418-39.

Smith SM, Wallace E, O'Dowd T, Fortin M. Interventions for improving outcomes in patients with
multimorbidity in primary care and community settings. Cochrane Effective Practice and Organisation
of Care Group, editor. Cochrane Database Syst Rev. 2016; Available from:
https://doi.wiley.com/10.1002/14651858.CD006560.pub3

Schwenk TL. The patient-centered medical home: One size does not fit all. JAMA. 2014;311(8):802.

Davey L. The application of case study evaluations. Pract Assess Res Eval [Internet]. 1990 Jan 2
[cited 2025 Oct 29];2(1). Available from:
https://openpublishing.library.umass.edu/pare/article/id/1290/

Damschroder LJ, Reardon CM, Opra Widerquist MA, Lowery J. Conceptualizing outcomes for use with
the Consolidated Framework for Implementation Research (CFIR): the CFIR Outcomes Addendum.
Implement Sci. 2022;17(1):7.

Nilsen P. Making sense of implementation theories, models and frameworks. Implementation Sci.
2015;10(53). Available from: https://doi.org/10.1186/s13012-015-0242-0

Government of Canada SC. Focus on geography series, 2021 Census - Nova Scotia [Internet]. 2022
[cited 2025 Oct 29]. Available from: https://www12.statcan.gc.ca/census-recensement/2021/as-
sa/fogs-spg/page.cfm?lang=E&topic=1&dguid=2021A000212

Fereday J, Muir-Cochrane E. Demonstrating rigor using thematic analysis: A hybrid approach of
inductive and deductive coding and theme development. Int J Qual Methods. 2006;5(1):80-92.

Page 19/20



34.
35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Elo S, Kyngas H. The qualitative content analysis process. J Adv Nurs. 2008;62(1):107-15.
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006;3(2):77-101.

Greenhalgh T, Robert G, Bate P, Macfarlane F, Kyriakidou O. Diffusion of innovations in health service
organisations: A systematic literature review. Massachusetts: Blackwell Publishing; 2005. p. 316.

Kruse CS, Stein A, Thomas H, Kaur H, Dorsey J. The use of electronic health records to support
population health: A systematic review of the literature. J Med Syst. 2016;40(9):18.

Bodenheimer T, Sinsky C. From triple to Quadruple Aim: Care of the patient requires care of the
provider. Ann Fam Med. 2014;12(6):573-6.

Buntin MB, Burke MF, Hoaglin MC, Blumenthal D. The benefits of health information technology: A
review of the recent literature shows predominantly positive results. Health Aff (Millwood).
2011;30(3):464-71.

Shaw J, Jamieson T, Agarwal P, Griffin B, Wong |, Bhatia RS, et al. Virtual care policy
recommendations for patient-centered primary care: Findings of a consensus policy dialogue using a
nominal group technique. J Med Internet Res. 2018;20(3):9946.

Gifford W, Davies B, Edwards N, Griffin B, Lybanon V. Managerial leadership for nurses’ use of research
evidence: An integrative review of the literature. Worldviews Evid Based Nurs. 2007 Sept;4(3):126-45.

Nolte E, Pitchforth E. What is the evidence on the economic impacts of integrated care? World Health
Organization and European Observatory on Health Systems and Policies; 2014.

Primary Health Care Nova Scotia Health. Strengthening the primary health care system in Nova
Scotia. Evidence synthesis and guiding document for primary care delivery: Collaborative family
practice team-based care and health homes. [Internet]. Nova Scotia: Nova Scotia Health. 2023.
Available from:
https://www.nshealth.ca/sites/default/files/documents/Strengthening%20Primary%20Healthcare.pdf

Cresswell K, Worth A, Sheikh A. Integration of a nationally procured electronic health record system
into user work practices. BMC Med Inf Decis Mak. 2013;13(1):67.

Aarons GA, Ehrhart MG, Farahnak LR, Sklar M. Aligning leadership across systems and organizations
to develop a strategic climate for evidence-based practice implementation. Annu Rev Public Health.
2014;35:255-74.

Alderwick H, Watt H, Shortell SM. The role of social determinants in multimorbidity: A new
perspective to reduce health inequalities and improve health outcomes. Lancet.
2018;391(10130):600-7.

Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

ImplementingMultimorbidityCarelnnovationsAdditionalFile1InterviewGuideforClinics.pdf

Page 20/20


https://assets-eu.researchsquare.com/files/rs-8289805/v1/dc5f29df7b93bfd904deb62a.pdf

