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Lay Abstract

As Canada's population ages, long-term care homes care for complex residents
who require skilled medical care. Family physicians provide this medical care, but their
practice patterns vary greatly. Some doctors dedicate most of their practice to long-term
care, while others visit only occasionally. There is a research gap in understanding how
physician practice impacts the care that long-term care residents receive.

This thesis studied physicians working in long-term care to see how their level of
commitment and the long-term care setting affect resident care. Experienced physicians
were consulted to determine what defines commitment to long-term care practice that is
most relevant and feasible. The research involved analyzing health records, consulting
expert physicians across Canada, and examining medication prescribing patterns in
long-term care homes. Findings showed some practice differences between committed
long-term care physicians, but the relationship with care quality was complex.
Experienced physicians agreed that commitment involves more than the number of
residents cared for or the time spent with them. This research suggests that physicians
impact the care quality long-term care residents receive, but the relationship is complex.
Other factors beyond the individual physician, such as culture, staff, and policies, also

impact care quality.
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Abstract

Background: Family physicians deliver medical care for long-term care
residents in Canada. These physicians provide care with varying levels of commitment,
but there are knowledge gaps concerning the relationship between physician practice
and care quality. No consensus exists on how to define and measure physician
commitment in long-term care.

Objectives: This thesis examined: (1) How does physician commitment to long-
term care influence resident care quality? (2) What are the relevant and feasible
expectations for physician commitment in long-term care? (3) How does the long-term
care practice environment influence medication prescribing patterns?

Methods: This thesis comprised a retrospective cross-sectional study, a
modified e-Delphi study, and a retrospective cohort study. Using health administrative
data, the commitment of long-term care physicians was described and examined in
relation to resident outcomes. Expert physicians rated statements to define
expectations of commitment. A multi-level cohort study analyzed electronic medical
records of long-term care residents to examine prescribing variation at the resident,
unit, home, and organizational levels.

Results: Only 114 (8.3%) physicians had a practice commitment of 80% or
higher, which was associated with 10% fewer emergency department visits, but showed
inconsistent relationships with other outcomes in administrative data. The consensus
study established that commitment is multidimensional, encompassing 21 statements
that define commitment. Lastly, this work examined the long-term care practice

environment in a multi-level analysis and found substantial prescribing variation across
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psychotropic and non-psychotropic medications, with home variation consistently
exceeding unit variation.

Conclusion: This thesis provides the first comprehensive understanding of
physician practice in Canadian long-term care homes. The studies developed an
approach to measure commitment within health administrative data and demonstrated
that commitment is multidimensional, with care quality resulting from complex
interactions between physician characteristics and organizational contexts. This thesis
provides support for evidence-based guidance for medical education, workforce

planning, and quality improvement initiatives.
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CHAPTER ONE
Introduction

Long-term care (LTC) and the aging landscape

Long-term care (LTC) encompasses a range of services designed to meet
the personal care and health needs of individuals who are no longer able to care for
themselves and cannot be adequately cared for at home or in community settings. LTC
is typically delivered in designated LTC homes or facilities (also known as ‘nursing
homes’ (NHs)) with trained healthcare professionals who provide 24/7 continuous care
and support.’-3 Services include comprehensive medical, nursing, and personal care;
therapeutic and support services; assistance with activities of daily living; medication
and treatment administration; meals and housekeeping; and social and recreational
programs.? LTC is unique among the other continuum of healthcare services, as many
residents who live in LTC homes often reside there until the end of their lives due to
significant healthcare needs.

This care environment is facing unprecedented pressures for rapid growth, as
Canada and many other countries worldwide are experiencing rapid demographic
changes.* According to the 2021 census, 19% of Canadians are older adults aged 65
and older, with over 7.8 million Canadians aged 65+ as of July 2024.5% Most significant
is the growth in the “oldest old” population, those aged 85 and above, as this group is
expected to triple in size by 2046.7 This older adult population segment, and particularly
the oldest old, drives the demand for LTC, given significant health-related issues with

multiple comorbid conditions.”®
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Meeting the growing demand is particularly challenging given that modern LTC
residents of today present with increasingly complex care needs, characterized by
multiple chronic conditions, extensive use of prescription medications, and high levels
of frailty,219 all of which require careful and thoughtful medical care. This complexity has
shifted the focus from a traditional curative medical model common in primary care to
an approach that balances treatment and management with comfort and quality of life
considerations.

Consequently, the complexity of the frail, older adult resident population has
elevated the importance of high-quality medical care within LTC homes. Unlike
community-dwelling older adults, LTC residents require ongoing, regular medical
oversight for multiple chronic and acute health concerns, including management of
treatment and care plans, complex medication management, rapid response to
changing health needs, sensitive discussions about goals of care and end-of-life
preferences, and coordination of care across health care settings, clinicians, and
caregivers.’-3 The residential nature of LTC requires clinicians who understand this
unique environment and can integrate medical care with nursing, personal support
services, and work with interprofessional teams to coordinate comprehensive care
plans that support residents’ overall well-being and quality of life. However, despite the
importance of medical care in LTC settings, little is known about who practices in this
setting and the influences on the quality of care residents receive. To understand how
medical care quality can be optimized in this complex environment, it is essential to
examine who provides this care and how they engage with LTC practice.

The role of physicians in LTC resident care
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In the Canadian medical practice setting, LTC has traditionally been considered
a core component of family medicine practice, rather than a distinct specialty.'*'® This
makes it unlike specialized medical disciplines, which have defined training pathways
and competency requirements. The approach suggests that physicians in LTC practice
bring diverse backgrounds, knowledge bases, and skill sets to care for the complex
LTC population. Other specialists, such as geriatricians or geriatric psychiatrists, may
be consulted for complex cases, but they do not typically provide day-to-day medical
care for LTC residents."®

Regular family physicians deliver the majority of LTC medical care, with varying
levels of interest, expertise, and dedication to this practice setting. These family
physicians play important roles, such as attending physician and/or medical director for
the LTC home, and receive broad training from family medicine residency programs,
including primary care, emergency care, home and long-term care, hospital care, and
maternal and newborn care.''” In Ontario, Canada’s most populous province, 1,527
physicians were the most responsible providers for LTC residents in 2017, a number
that has grown more than twofold in a decade, and of these physicians, almost all
(97%) were family physicians.'"-'® However, family practice training does not mandate
minimum practice hours or training standards specific to the LTC population, leading to
potential variability in clinician competencies in caring for LTC residents due to
differences in medical school curricula and elective rotation selections.'® Family
physicians also engage in ongoing education and continuing medical education (CME)
to maintain their licenses, which may include varying degrees of LTC-related content

depending on the individual physician's selection and interest.2%-2"
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Some family physicians pursue enhanced skills training programs to obtain
Certificates of Added Competence (CACs) in specific areas of family medicine.'>” Two
such areas are Care of the Elderly (COE) and Palliative Care CACs, which provide
formal recognition for physicians who develop specialized expertise in caring for older
adults and managing end-of-life care. In another pathway, family physicians may also
apply for a Focused Practice billing designation in COE or Palliative Care, allowing
physicians to bill for services relevant to their area of focused practice.?? Both CACs
and Focused Practice pathways are highly relevant to LTC practice and acknowledge
the skills required for older adults with complex care needs, but these additional
designations cannot be identified in existing health administrative databases.??

Canadian physicians working in LTC have high heterogeneity in their practice
patterns. Some dedicate their entire careers to LTC practice, while others view LTC as
a peripheral aspect of their broader family practice. Some physicians develop extensive
experience and expertise in managing the unique concerns of the frail, older adult LTC
resident, while others may deliver more sporadic care or with less specialized
knowledge. However, how these differences in physicians ' practice patterns impact
resident outcomes remains largely unknown, representing a significant gap in our
understanding of LTC medical care quality. The diversity in physician backgrounds and
engagement reflects broader variations in how medical care is organized and delivered
across LTC settings.

Medical care models in LTC

In Canada, there were 2,076 LTC homes in 2021 with diversity in the

organization, governance, and delivery of LTC services.?*?5 LTC is considered an
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extended healthcare service meaning that accommodation and personal care services
are not covered by the Canada Health Act, resulting in decentralized services with
responsibility in delivery and funding remaining with each province and territory.2>-2”
While publicly funded, many LTC residents face out-of-pocket expenses, creating a
mixed public-private funding model.'®?” However, medically necessary physician
services remain covered under the Canada Health Act. 2526

This decentralized approach extends to medical care delivery, with significant
variation across Canada in medical coverage models, fee schedules, and incentive
structures for LTC physician practice. Some jurisdictions have enhanced fee schedules
for visits to LTC, some have alternate payment models such as capitation, bundle
payments, and value-based payments, while others maintain standard fee-for-service
structures.?®?° LTC homes also engage physicians in different ways, ranging from a
single physician caring for all residents within a home, to several physicians caring for
smaller numbers of residents within a home, to community-based models where
community family physicians follow their patients as they transition to be LTC
residents.29-33

While the Canadian LTC medical model relies on family physicians, there is a
diversity in medical care models internationally. Similar to Canada, general practitioners
in Australia and the United Kingdom deliver medical care in LTC (known as residential
aged care facilities and care homes, respectively) while receiving limited training in this
setting.34-37 In contrast, medical care in the United States is primarily delivered by
internal medicine specialists and family physicians, with smaller proportions of

geriatricians, general practitioners, and physical medicine and rehabilitation
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specialists.3® Similar concerns exist about a lack of formal training in the LTC setting
and geriatric care principles.®® The U.S. has also seen growth in other advanced
practitioners (i.e., nurse practitioners and physician assistants) practicing in LTC.40-42
The diversity in the U.S. reflects different regulations and market approaches to LTC
medical care. In stark contrast to these generalist approaches, only in the Netherlands
is there a ‘true’ specialist approach where physicians complete a specialized three-year
training program to practice in nursing home medicine.*3-4¢ These specialists are known
as elderly care physicians who focus their entire practice exclusively on LTC and have
developed competencies specifically in this residential setting to manage complex
medical conditions in frail, older adults. However, to date, there remains little evidence
linking the specialization to improved quality outcomes.

While the diverse international models demonstrate different approaches to LTC
medical care, common challenges exist across systems that affect the quality and
consistency of care delivery.

Challenges in LTC Medical Care

There are concerns regarding medical care in LTC, both in Canada and
internationally. Several systemic factors have contributed to the relative lack of attention
to those delivering medical care in LTC settings. These include implicit ageism that
translates into reduced interest in LTC practice, the misconception that LTC care
requires less skill since residents have limited life expectancy, and the positioning of
LTC at the bottom of the healthcare hierarchy.#’-52 Additionally, reimbursement for LTC
services often lags behind other care settings, while family physicians, who deliver the

bulk of LTC services, already face challenges with recognition compared to other
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specialties.*’-49:52-5 These factors compound to create an environment where
physician practice in LTC has received insufficient research attention despite its critical
importance. In Canada, the COVID-19 pandemic intensified concerns in the LTC sector,
including a shortage of medical care clinicians, and those delivering care experienced
stress, exhaustion, fear, burnout, and changes to their medical practice.?®:57-60
Workforce concerns are not unique to Canada, as many countries worldwide are
experiencing a shortage of health human resources, increasing demand due to
complexity, high levels of stress and burnout, and the impending retirement of many
physicians.*6'-73 These concerns suggest that recruiting and retaining physicians to
work in LTC is challenging, and may contribute to issues with care quality and access to
care, as the LTC setting is characterized by medical care complexity, is time-intensive,
and operates under intense regulatory oversight and documentation standards.
Additionally, many physicians do not receive training specific to LTC during their
medical education, which may make them less prepared in this practice setting. Only
when physicians are available in LTC can high-quality medical care be delivered. This
can lead to a decrease in the risk of poor outcomes, such as unnecessary emergency
department visits and hospitalizations, and improve satisfaction among LTC residents
and family caregivers, who may otherwise perceive care as insufficient or
inaccessible.32.74-81

It comes as no surprise, then, that there is growing attention and recognition of
the need for quality and consistency in medical care in LTC, including the creation of
standards for medical care, calls for the establishment of a specialized “nursing home

physician,” and the development of formal competence in this setting.354546.68.82-85
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However, significant questions remain about how physician engagement in LTC
practice influences the quality of care residents receive. The challenges in medical care
delivery and workforce concerns underscore the need for frameworks that can guide
the development of more effective physician practice models in LTC settings.

A conceptual framework for physicians in LTC: the nursing home specialist model

One promising framework is the nursing home specialist or ‘SNFist’ model, which
refers to clinicians who primarily practice in nursing homes or skilled nursing facilities
(SNFs), originating from the United States context.4?8687 This valuable framework offers
a means to understand physician practice in LTC and identify factors that contribute to
effective physician practice and quality in this setting. The model identifies three
dimensions that may contribute to a skilled physician in the LTC setting: commitment,
competence, and medical staff organization.*28

Commitment refers to the degree to which a physician dedicates their medical
practice, attention, and professional identity to LTC practice. This may include a
proportion of their practice devoted to LTC, as well as other elements such as
engagement with residents, staff, the care environment, and a dedication to serving the
LTC resident population.39:42.87

Competence encompasses the knowledge, skills, training, expertise and
experience relevant to caring for residents in LTC settings.4? This includes
understanding geriatric medicine principles, medication management in complex
populations, a palliative approach to care, and familiarity with the long-term care

continuum environment.8”
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Medical staff organization represents the structural and procedural elements that
govern the organization and delivery of medical care within LTC homes, including
consideration of medical staffing models, care coordination processes, and integration
with interprofessional care teams.*287 A structured, “closed” model, restricting to a
smaller number of providers, is considered more beneficial for resident clinical
outcomes.*?

The nursing home specialist model suggests that these three dimensions work
together to influence the quality of care delivered to LTC residents. Physicians who
demonstrate greater commitment and competence, working within a well-organized
medical staff structure, are theorized to provide higher quality care and achieve better
care outcomes, and thereby function as nursing home specialists. While this framework
provides a useful conceptual foundation, there are remaining gaps in defining,
measuring, and evaluating these dimensions in the Canadian LTC context. Given the
interest in understanding the role and contributions of LTC physicians, this thesis
focuses on commitment for several reasons. First, commitment is theoretically
modifiable through policy interventions, practice organization, and professional
development, unlike competence, which requires extensive training, or medical staff
organization, which involves complex institutional changes. Second, commitment can
be measured using existing data sources, enabling population-level investigation.
Finally, commitment represents the foundation upon which competence can be
effectively applied and the medical staff organization can function optimally.

Physician commitment in LTC
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In the LTC setting, commitment has been conceptualized as the degree to which
physicians invest themselves in this practice setting, the number of LTC residents under
their care, and the time spent, which may influence both the quantity and quality of care
provided.*? Given the multidimensional nature of the concept, it may also encompass
other behavioural dimensions, such as continuity of care and on-site presence in LTC
homes.*®

A common approach to measuring one aspect of commitment has been to
quantify the proportion of medical practice devoted to LTC residents, using billings and
health services data. Studies utilizing this approach have found that clinicians who
primarily practice in LTC contribute to higher-quality care outcomes, including fewer
hospitalizations and transfers, and lower use of medical therapies.®8-°2 Other aspects of
commitment are less studied, with individual studies examining on-site presence,
physician availability, the involvement of fewer physicians in resident care, or assigned
dedicated LTC physicians, and have also found improved care quality and
communication patterns.3277-79.93

Despite this existing evidence, our understanding of physician commitment
remains limited, with the operationalization of commitment varying across studies and
settings, and methodologically diverse studies originating outside the Canadian context,
which limits the ability to compare findings and develop a consistent understanding of
the impact of physician commitment on resident care quality. Additionally, there is a lack
of consensus on expectations of commitment, making it difficult to evaluate the
relationship between commitment and resident quality of care outcomes or to develop

interventions that may enhance physician commitment in LTC practice. Establishing a
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relationship of commitment with measurable resident outcomes is essential for
advancing both theory and practice in LTC medical care.

The Need for Outcome-Based Evidence

While the theoretical importance of the nursing home specialist model is clear,
demonstrating its impact requires examining specific, measurable outcomes that reflect
the quality of medical care LTC residents receive, rather than the broader quality of
care outcomes. Existing and commonly used quality indicators, such as the MDS
quality indicators, are often multifactorial in nature and while still important to measure,
they do not necessarily address the role of the physician.4?%4% The complexity of LTC
residents, with their multiple chronic conditions, and the consideration of which
outcomes are most relevant to an LTC physician’s medical practice, make certain
outcomes particularly suitable for evaluating the effectiveness of physician practice
patterns.

Seminal work by Saliba and colleagues has developed medical care provider-
centric quality measures, known as the Assessing Care of Vulnerable Elders (ACOVE)
indicators, although concerns have been raised regarding their feasibility and
measurement.®®-% More recent work has attempted to develop a core set of quality
measures with an international expert panel, and created methods to abstract data to
measure physician performance, which has become more feasible with the emergence
of electronic medical record (EMR) systems in LTC homes.'3%° The 95 quality
measures attributed to a physician’s influence span seven care domains: cognition,
affect, and behaviour; falls, mobility, and pressure ulcers; pain management; urinary

continence; medication management; communication and coordination of care; and
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goals of care and palliative care.'® These physician-specific measures represent an
important advancement in the methodological literature that defines the contribution of
physicians in the LTC setting. Additional work is needed to understand which physician-
specific measures are feasible to measure and most sensitive to differences in
physician commitment and practice patterns, while aligning them with data sources.

Existing and traditional measures are also important to measure alongside
physician-specific measures. Medication management represents an important quality
measure in LTC settings, given the high prevalence of polypharmacy and potential for
medication-related harm in frail, older LTC populations.'%-1% | TC residents typically
receive multiple medications for ongoing management of chronic conditions, and for
emerging conditions and palliative care needs, that are prescribed by physicians. The
use of these prescriptions, particularly for psychotropic medications which are known to
have adverse health effects in older populations, reflects the quality of medical
decision-making and care planning. 9107-119

Health service utilization patterns, including emergency department (ED) visits
and hospitalizations, complement medication prescribing as important physician-
sensitive outcomes, although not entirely determined by physician practice. They
provide important indicators of care quality and resource use at the health system level.
While some acute care use is necessary or inevitable in the LTC resident population,
unnecessary transfers may indicate gaps in on-site medical care, poor care
coordination, or inadequate management of chronic conditions. However, given the
multiple factors that can influence transfer rates, establishing a direct association

between physician practices and ED/hospital transfers remains challenging.
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Understanding the impact of the nursing home specialist model requires
recognizing that quality in LTC is not solely dependent on physician practice, but is
influenced by many complex interacting factors operating across the LTC practice
environment, including the resident, unit, home, and organization.?® Resident-level
factors include individual characteristics, care preferences, and clinical complexity. Unit-
level factors encompass the immediate care environment, including the assigned
physician, care team and their dynamics, continuity of care, unit culture, and daily care
routines. Home-level factors include policies, home size, profit status, location, the
organization of medical staff within a home, and the overall facility culture.
Organizational-level factors (for multi-site operations) include organizational policies,
resource allocation and access, and quality improvement systems. Using the
perspective of the practice environment is particularly important for understanding
medication prescribing patterns, where variation may reflect not only individual
physician decision-making, but also organizational cultures, staffing patterns, and
systematic approaches to care, all factors that may moderate or mediate the
relationship between physician commitment and resident outcomes.

Figure 1 presents the broader conceptual framework on physician practice in
LTC and the impact on care quality that underlies this thesis. The framework integrates
the nursing home specialist model with the practice environment that influences care
delivery in LTC and the outcome-based measures that may reflect physician-sensitive
care processes. This comprehensive framework recognizes that physician practice
occurs within a complex practice environment and that evaluating physician impact

requires attention to specific, measurable outcomes, including physician-specific
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Conceptual Framework: Physician Practice in Long-Term Care and Impact on Care Quality
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Figure 1. Conceptual framework of LTC physician practice and care quality
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measures, resident-based outcomes, and health service utilization metrics. The
interconnected nature of the nursing home specialist dimensions reflects the theoretical
premise that commitment, competence, and medical staff organization work
synergistically to influence care quality, and hypothetically, that physician practice, the
practice environment, and care quality can influence one another.

Research gaps and thesis rationale

The literature review reveals several gaps that limit our understanding of medical

care in Canadian LTC settings:

1. Gap between theory and measurement: The nursing home specialist model
provides conceptual guidance, but practical approaches to defining,
measuring, and evaluating commitment in the Canadian context are lacking.

2. Limited evidence on commitment’s impact: \While commitment is
theoretically important, there is insufficient evidence about its relationship with
resident outcomes in the Canadian context.

3. Lack of consensus on physician commitment: Without agreed-upon
expectations, it is impossible to evaluate commitment meaningfully rooted in
LTC medical practice, consistently, or to develop targeted interventions.

4. Limited understanding of practice environment interactions: Complex
interactions occur across the LTC practice environment, but these
relationships are poorly understood, including their impact on medical
practices such as medication prescribing.

Therefore, this thesis addresses current research gaps by evaluating the

relationship between commitment and resident outcomes, establishing consensus-
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based expectations of physician commitment, and examining how the practice
environment in LTC influences medical care quality. This thesis focuses on several
outcome measures, including prescribed medications, health service utilization, and
mortality. Addressing these gaps using multi-method approaches is essential for
developing evidence-based approaches to improving medical care in LTC and
outcomes for this vulnerable population. Figure 2 presents the adapted conceptual
framework on physician practice and impact on care quality by highlighting the focus
areas examined in this thesis.
Data Sources

This thesis involves the collection and analysis of primary and secondary data
sources. Multiple methods were used, and the results from each study informed the
planning and conduct of subsequent research stages. The primary data in this thesis
included two questionnaires completed by an expert panel in a modified e-Delphi study
(Chapters 3 and 4). The study data were both quantitative and qualitative, and were
managed using Research Electronic Data Capture (REDCap), hosted at McMaster
University.'2%.121 The collection and use of this data received ethical approval from the
Hamilton Integrated Research Ethics Board (HIREB; reference # 17321). The
secondary data sources examined in Chapter 2 consisted of multiple, population-based
health administrative datasets linked using unique encoded identifiers. ICES is an
independent, non-profit research institute whose legal status under Ontario’s health
information privacy law allows for the collection and analysis of health care and
demographic data for evaluation and improvement without consent. The use of the data

in this study was authorized under section 45 of Ontario's Personal Health Information
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Conceptual Framework: Physician Practice in Long-Term Care and Impact on Care Quality
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Protection Act (PHIPA) and did not require review by a research ethics board.
Secondary data were accessed and analyzed using the Remote Access Environment at
ICES McMaster. Lastly, the secondary data source examined in Chapter 5 consisted of
an EMR dataset of residents living in LTC homes across Ontario, Canada. These data
were accessed through OnSPARK (Ontario Supporting Partnerships to Advance Care
and Knowledge), a secure data platform hosted by McMaster University. This project
was reviewed and approved by HIREB (reference #17783).
Thesis Objectives and Approach
This thesis aimed to address research gaps through three interconnected
studies that build towards a more comprehensive understanding of physicians with
medical practices in Ontario LTC homes and the impact on the quality of medical care
delivered to LTC residents. The objectives are:
1. To examine the commitment of LTC physicians in delivering quality care to
LTC residents and its influence on outcomes;
2. To establish consensus on relevant and feasible expectations for primary care
physician commitment in Canadian LTC homes; and
3. To understand how the practice environment (LTC resident, unit, home, and
organization) influences medication prescribing in LTC residents.
Together, these objectives create a comprehensive approach to understanding
physician commitment in LTC: measuring it with available data, defining it through
expert consensus, and contextualizing it within broader organizational influences on

care quality. This integrated approach addresses the limitations of previous research by

18



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

combining quantitative analysis of practice patterns with consensus-based expectations
and multi-level practice environment analysis.

This thesis advanced methodological literature and epidemiological
understanding of LTC physician commitment by developing a novel approach to
quantify commitment leveraged through administrative data sources. A baseline
understanding of practice patterns and relationship with resident outcomes was
established, focusing on medication prescribing and health service utilization. This
approach can be adapted and conducted in administrative data sources elsewhere to
understand the contributions of LTC physicians to resident outcomes. Furthermore, this
work introduced a framework for expectations of LTC physician commitment beyond
administrative data holdings. While this multidimensional framework of commitment
was data agnostic, it provides a comprehensive and detailed understanding that can be
utilized to guide future measurement and evaluation efforts. This thesis also extends
current knowledge on prescribing patterns in LTC across multiple medication classes, a
concern due to adverse health effects and safety issues, and assesses multiple levels
of influence beyond individual physicians to understand how it affects care quality. The
findings from this thesis are informative to healthcare professionals, LTC homes, LTC
administrators and operators, health care systems and planners, and medical
educators who are working tirelessly to improve LTC resident care and working
conditions.

This sandwich thesis includes a retrospective cross-sectional study, a modified
e-Delphi consensus study, and a retrospective cohort study. The reporting of the

observational studies followed the Strengthening the Reporting of Observational
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Studies in Epidemiology (STROBE) or REporting of studies Conducted using
Observational Routinely collected health Data (RECORD) statements, while the
consensus study followed the ACcurate COnsensus Reporting Document (ACCORD)
guideline.122-124

Thesis Overview

Chapter 2 presents findings of a retrospective cross-sectional study entitled,
“Defining and Evaluating the Impact of Physician Commitment to Nursing Home
Practice: A Population-Level Cross-Sectional Study”.'?® This study was published in the
Journal of the American Geriatrics Society (JAGS). | developed an approach to
quantifying LTC physician commitment using health administrative data, while
consulting expert physicians on real-life practice scenarios, and described practice
characteristics as a function of commitment. | then spent considerable effort selecting
outcomes to examine in association with LTC physician commitment. This study
provided important context for the work behind Chapters 3 and 4, where | engaged
expert panellists to define expectations of commitment, without the constraint of
administrative data holdings.

Chapters 3 and 4 contain a modified e-Delphi consensus study, in which |
established a consensus framework on LTC physician commitment, based on
relevance and feasibility. Chapter 3 encloses the study protocol entitled, “Establishing
primary care physician commitment in Canadian long-term care homes: a protocol for a
modified e-Delphi study”, which was published in the British Medical Journal (BMJ)
Open.'?® Chapter 4 exhibits the findings, “A Framework for Expectations of Physician

Commitment in Long-Term Care Homes: A Consensus Statement.” | secured an expert
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panel of LTC physicians across Canada to rate statements related to LTC physician
commitment in two questionnaires, and brought everyone together virtually to come to a
consensus on the included items in the framework. As of the submission date for this
thesis, the study results are under review with the Journal of the American Medical
Directors Association (JAMDA).

Chapter 5 describes a retrospective cohort study entitled, “Variation in
Psychotropic & Non-Psychotropic Prescribing in Nursing Homes: A Multi-Level EMR-
Based Retrospective Cohort Study”. This work recognizes that physicians practicing in
LTC do not work in isolation to impact resident care, and there is the practice
environment beyond the physician that impacts medication prescribing behaviour. |
evaluated prescribing variation for antipsychotics, antidepressants, cardiovascular
disease (CVD) medications, statins, and trazodone across LTC units, homes and
organizations. This study contributes new knowledge about unit-level prescribing
variation where physicians and the care team work, and uses a novel EMR data
repository to evaluate outcomes. At the time of thesis submission, this study is under
review with JAGS.

Chapter 6 summarizes the findings and implications of the studies in this
sandwich thesis. | compare and contrast the insights to previous literature and
theoretical frameworks, and discuss the novelty and contributions of this research. A
detailed review of the methodological strengths and limitations is also provided.
Conclusions

Despite the critical importance of medical care in LTC settings and the growing

complexity of resident needs, our understanding of how physician practice patterns
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influence medical care quality remains limited. Theoretical frameworks, such as the
nursing home specialist model, offer valuable conceptual guidance, but significant gaps
persist in defining, measuring, and evaluating physician commitment within the
Canadian LTC context, as well as in understanding the complex practice environment
that influences care delivery in LTC settings. This thesis uses a multi-method approach
to make several novel contributions: it develops and validates new approaches to
measuring physician commitment using administrative data; it establishes the first
consensus-based framework for physician commitment in Canadian LTC through expert
panel engagement; and provides new evidence on how the practice environment
influences medication prescribing patterns across the LTC practice environment.
Together, the chapters in this thesis create a more complete understanding of physician
practice and its impact on care quality. The findings from this thesis have important
implications for healthcare professionals, LTC homes, LTC administrators and
operators, health system planners, and medical educators working to improve care
quality in LTC. Ultimately, this work contributes to the evidence base needed to develop
more effective medical care models that can better serve the growing population of

complex, frail residents in Canadian LTC homes.

22



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

References

1.

10.

1.

12.

Canadian Institute for Health Information (CIHI). Long-term care. 2025. Accessed
June 30, 2025. https://www.cihi.ca/en/topics/long-term-care

Ontario Health atHome. Long-Term Care. May 13, 2022. Accessed June 30, 2025.
https://ontariohealthathome.ca/long-term-care/

Sanford AM, Orrell M, Tolson D, et al. An International Definition for “Nursing Home.”
Journal of the American Medical Directors Association. 2015;16(3):181-184.
doi:10.1016/j.jamda.2014.12.013

Katz PR. An International Perspective on Long Term Care: Focus on Nursing
Homes. J Am Med Dir Assoc. 2011;12(7):487-492.e1.
doi:10.1016/j.jamda.2011.01.017

Statistics Canada. Census of Population. May 15, 2025. Accessed June 30, 2025.
https://www12.statcan.gc.ca/census-recensement/index-eng.cfm

Statistics Canada. Older adults and population aging statistics. April 23, 2025.
Accessed June 30, 2025. https://www.statcan.gc.ca/en/subjects-
start/older_adults_and_population_aging

Statistics Canada. A portrait of Canada’s growing population aged 85 and older from
the 2021 Census. April 27, 2022. Accessed June 30, 2025.

https://www12 statcan.gc.ca/census-recensement/2021/as-sa/98-200-
x/2021004/98-200-x2021004-eng.cfm

Ng R, Lane N, Tanuseputro P, et al. Increasing Complexity of New Nursing Home
Residents in Ontario, Canada: A Serial Cross-Sectional Study. Journal of the
American Geriatrics Society. 2020;68(6):1293-1300. doi:10.1111/jgs.16394

Blomqvist A, Busby C. Determining the Public/Private Mix: Options for Financing
Targeted Universality in Long-Term Care. Healthc Pap. 2016;15(4):25-30.
doi:10.12927/hcpap.2016.24585

Dash D, Mowbray FI, Poss JW, et al. The association between frailty, long-term care
home characteristics and COVID-19 mortality before and after SARS-CoV-2
vaccination: a retrospective cohort study. Age and Ageing. 2023;52(12):afad229.
doi:10.1093/ageing/afad229

Correia RH, Dash D, Poss JW, Moser A, Katz PR, Costa AP. Physician Practice in
Ontario Nursing Homes: Defining Physician Commitment. J Am Med Dir Assoc.
2022;23(12):1942-1947 .e2. doi:10.1016/j.jamda.2022.04.011

Dash D, Siu H, Kirkwood D, et al. Did the Long-Term Care Physician Workforce
Change During the Pandemic? Describing MRP Trends in Ontario, Canada. J Am
Med Dir Assoc. 2023;24(7):1042-1047.e1. doi:10.1016/j.jamda.2023.03.036

23



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

23.

Dash D, Moser A, Feldman S, et al. Focusing on Provider Quality Measurement:
Continued Consensus and Feasibility Testing of Practice-Based Quality Measures
for Primary Care Providers in Long-Term Care. J Am Med Dir Assoc.
2023;25(2):189-194. doi:10.1016/j.jamda.2023.10.024

The College of Family Physicians of Canada, Canadian Society of Long-Term Care
Medicine. Joint Position Statement on the Role of Family Physicians in Long-Term
Care Homes. Published online March 2021. Accessed July 2, 2025.
https://www.cfpc.ca/CFPC/media/PDF/Role-Family-Physicians-Long-Term-Care-
March-2021.pdf

College of Family Physicians of Canada. Family Medicine Professional Profile.
College of Family Physicians of Canada; 2018. Accessed January 9, 2025.
https://www.cfpc.ca/en/Resources/Education/Family-Medicine-Professional-Profile

Borrie M, Cooper T, Basu M, Kay K, Prorok JC, Seitz D. Ontario Geriatric Specialist
Physician Resources 2018. Can Geriatr J. 2020;23(3):219-227.
doi:10.5770/cgj.23.448

.Fowler N, (eds) RW. Residency Training Profile for Family Medicine and Enhanced

Skills Programs Leading to Certificates of Added Competence. College of Family
Physicians of Canada; 2021.

Lam JM, Anderson GM, Austin PC, Bronskill SE. Family physicians providing
regular care to residents in Ontario long-term care homes: characteristics and
practice patterns. Can Fam Physician. 2012;58(11):1241-1248.

Oliver D, Emili A, Chan D, Taniguchi A. Education in long-term care for family
medicine residents. Can Fam Physician. 2011;57(8):e288-e291.

College of Physicians and Surgeons of Ontario. Continuing Professional
Development. 2025. Accessed July 3, 2025.
https://www.cpso.on.ca/en/Physicians/Your-Practice/Quality-
Management/Continuing-Professional-Development

The College of Family Physicians of Canada. Certified CFPC CPD. 2025. Accessed
July 3, 2025. https://www.cfpc.ca/en/at-a-glance-certified-cfpc-cpd

McKay M, Lavergne MR, Lea AP, et al. Government policies targeting primary care
physician practice from 1998-2018 in three Canadian provinces: A jurisdictional
scan. Health Policy. 2022;126(6):565-575. doi:10.1016/j.healthpol.2022.03.006

Correia RH, Frank C, Kirkwood D, et al. Characteristics of family physicians with
additional training or focused practices in caring for older adults: Population-based
retrospective cohort study. Can Fam Physician. 2024;70(9):559-569.
doi:10.46747/cfp.7009559

24



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Canadian Institute for Health Information (CIHI). Long-term care homes in Canada:
How many and who owns them? June 10, 2021. Accessed September 20, 2025.
https://www.cihi.ca/en/long-term-care-homes-in-canada-how-many-and-who-owns-
them

Dedewanou A. Long-Term Care Facilities in Canada: How Are They Funded and
Regulated? Library of Parliament. January 16, 2025. Accessed June 30, 2025.
https://hillnotes.ca/2025/01/16/long-term-care-facilities-in-canada-how-are-they-
funded-and-regulated/

Minister of Justice. Consolidated Federal Laws of Canada, Canada Health Act.;
2017. Accessed June 30, 2025. https://laws-lois.justice.gc.ca/eng/acts/C-6/

Estabrooks CA, Ewa V, Keefe J, Straus SE. The predictable crisis of covid-19 in
Canada’s long term care homes. BMJ. 2023;382:€e075148. do0i:10.1136/bmj-2023-
075148

Ministry of Health and Long-Term Care. Primary Care Payment Models in Ontario.
March 26, 2020. Accessed March 17, 2023.
https://www.health.gov.on.ca/en/pro/programs/pcpm/

Quail P. The Nursing Home Physician: Supporting a Threatened Resource. J Am
Med Dir Assoc. Published online October 4, 2022. doi:10.1016/j.jamda.2022.09.005

Collins R, Charles J, Moser A, Birmingham B, Grill A, Gottesman M. Improving
medical services in Canadian long term care homes. Canadian Family Physician.
October 7, 2020. Accessed October 17, 2022.
https://www.cfp.ca/news/2020/10/07/10-07, /news/2020/10/07/10-07

Bali K, Wagg A, Murphy R, Gruneir A. The Association Between the Presence of
Medical Care and Resident Outcomes in Canadian Nursing Homes: a Retrospective
Cross-Sectional Analysis. Can Geriatr J. 2024;27(3):317-323.
doi:10.5770/cgj.27.709

Marshall EG, Clarke B, Burge F, Varatharasan N, Archibald G, Andrew MK.
Improving Continuity of Care Reduces Emergency Department Visits by Long-Term
Care Residents. J Am Board Fam Med. 2016;29(2):201-208.
doi:10.3122/jabfm.2016.12.150309

Hamel C, Garritty C, Hersi M, et al. Models of provider care in long-term care: A
rapid scoping review. PLOS ONE. 2021;16(7):e0254527.
doi:10.1371/journal.pone.0254527

Royal College of General Practice. The GP curriculum. Accessed February 3, 2025.
https://www.rcgp.org.uk/mrcgp-exams/gp-curriculum

25



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

McCarthy L, Borley K, Ancelin T, et al. Developing a list of core competencies for
medical aspects of healthcare delivery in care homes: scoping review and Delphi
process. Age and Ageing. 2023;52(12):afad237. doi:10.1093/ageing/afad237

Royal Australian College of General Practitioners. 2022 RACGP Curriculum and
syllabus for general practice. December 1, 2023. Accessed July 3, 2025.
https://www.racgp.org.au/education/professional-development/continuing-
professional-development-cpd-program/2022-racgp-curriculum-and-syllabus-for-
general-pra

Australian General Practice Training Program. Australian General Practice Training
Program: Program Guide.; 2025. Accessed July 3, 2025.
https://www.racgp.org.au/FSDEDEV/media/documents/AGPT/Program-guide.pdf

Kim S, Yun H, Zhang Y, Jang SN, Unruh MA, Jung HY. Physicians Who Provide
Primary Care in U.S. Nursing Homes: Characteristics and Care Patterns. J Am Med
Dir Assoc. 2025;0nline ahead of print.

Katz PR, Dash D. Medical Practice in Nursing Homes: Addressing Gaps in Quality,
Commitment, and Training. J Am Med Dir Assoc. 2025;26(5):105547.
doi:10.1016/j.jamda.2025.105547

Goodwin JS, Agrawal P, Li S, Raji M, Kuo YF. Growth of Physicians and Nurse
Practitioners Practicing Full Time in Nursing Homes. J Am Med Dir Assoc.
2021;22(12):2534-2539.€6. doi:10.1016/j.jamda.2021.06.019

Kim S, Ryskina KL, Jung HY. Use of Clinicians Who Focus on Nursing Home Care
Among US Nursing Homes and Unplanned Rehospitalization. JAMA Network Open.
2023;6(6):2318265. doi:10.1001/jamanetworkopen.2023.18265

Katz PR, Ryskina K, Saliba D, et al. Medical Care Delivery in U.S. Nursing Homes:
Current and Future Practice. Gerontologist. 2021;61(4):595-604.
doi:10.1093/geront/gnaa141

Schols JMGA, Crebolder HFJM, van Weel C. Nursing Home and Nursing Home
Physician: The Dutch Experience. J Am Med Dir Assoc. 2004;5(3):207-212.
doi:10.1016/S1525-8610(04)70116-4

Koopmans RTCM, Lavrijsen JCM, Hoek JFrank, Went PBM, Schols JMGA. Dutch
Elderly Care Physician: A New Generation of Nursing Home Physician Specialists.
Journal of the American Geriatrics Society. 2010;58(9):1807-1809.
doi:10.1111/j.1532-5415.2010.03043.x

Koopmans RTCM, Pellegrom M, van der Geer ER. The Dutch Move Beyond the

Concept of Nursing Home Physician Specialists. J Am Med Dir Assoc.
2017;18(9):746-749. doi:10.1016/j.jamda.2017.05.013

26



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Katz PR, Smalbrugge M, Karuza J, et al. Raising the Bar for Physicians Practicing
in Nursing Homes: The Path to Sustainable Improvement. J Am Med Dir Assoc.
2023;24(2):131-133. doi:10.1016/j.jamda.2022.12.019

Curran MA, Black M, Depp CA, et al. Perceived Barriers and Facilitators for an
Academic Career in Geriatrics: Medical Students’ Perspectives. Acad Psychiatry.
2015;39(3):253-258. doi:10.1007/s40596-014-0208-6

Diachun LL, Hillier LM, Stolee P. Interest in Geriatric Medicine in Canada: How Can
We Secure a Next Generation of Geriatricians? Journal of the American Geriatrics
Society. 2006;54(3):512-519. doi:10.1111/j.1532-5415.2005.00610.x

Meiboom AA, de Vries H, Hertogh CMPM, Scheele F. Why medical students do not
choose a career in geriatrics: a systematic review. BMC Med Educ. 2015;15(1):101.
doi:10.1186/s12909-015-0384-4

Correia RH, Dash D, Hogeveen S, et al. Applicant and Match Trends to Geriatric-
Focused Postgraduate Medical Training in Canada: A Descriptive Analysis. Can J
Aging. 2023;42(3):396-403. doi:10.1017/S071498082200054 X

Frank C, Seguin R, Haber S, Godwin M, Stewart Gl. Medical directors of long-term
care facilities. Can Fam Physician. 2006;52(6):753.

Bagri AS, Tiberius R. Medical Student Perspectives on Geriatrics and Geriatric
Education. J Am Geriatr Soc. 2010;58(10):1994-1999. doi:10.1111/j.1532-
5415.2010.03074 .x

Bailey T. Is family medicine a specialty? Can Fam Physician. 2007;53(2):221-223.

Jin HJ. Just family doctors: Hidden curriculum against family medicine in medical
schools. Can Fam Physician. 2025;71(1):16-18. doi:10.46747/cfp.710116

Manca D, Varnhagen S, Brett-MacLean P, Allan GM, Szafran O. RESPECT from
specialists. Can Fam Physician. 2008;54(10):1434-1435.e5.

Mitri Mi, Nutik M, Forte M. Undervalued and underappreciated: Perceptions from
future family physicians. Healthy Debate. June 18, 2024. Accessed August 14,
2025. https://healthydebate.ca/2024/06/topic/undervalued-underappreciated-family-
physicians/

Lemire F, Slade S. Reflections on family practice and the pandemic first wave. Can
Fam Physician. 2020;66(6):468.

Mark Karanofsky. Reflections of a Family Physician in a Long-Term Care facility.
Department of Family Medicine, McGill University.
https://www.mcgill.ca/familymed/channels/news/reflections-family-physician-long-
term-care-facility-330592. April 22, 2021. Accessed November 7, 2022.

27



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Collins RL, Williams EM, Moser AL, Varughese JM, Robert B. The Role of the
Medical Director in Ontario Long-Term Care Homes: Impact of COVID-19. J Am
Med Dir Assoc. 2022;0(0). doi:10.1016/j.jamda.2022.07.005

Gajjar J, Pullen N, Li 'Y, Weir S, Wright JG. Impact of the COVID-19 pandemic upon
self-reported physician burnout in Ontario, Canada: evidence from a repeated
cross-sectional survey. BMJ Open. 2022;12(9):e060138. doi:10.1136/bmjopen-
2021-060138

GBD 2019 Human Resources for Health Collaborators. Measuring the availability of
human resources for health and its relationship to universal health coverage for 204
countries and territories from 1990 to 2019: a systematic analysis for the Global
Burden of Disease Study 2019. Lancet. 2022;399(10341):2129-2154.
doi:10.1016/S0140-6736(22)00532-3

Rivlin A, Lumley T. Why is the world now facing a medical recruitment crisis? World
Economic Forum. January 9, 2023. Accessed December 13, 2024.
https://www.weforum.org/stories/2023/01/medical-recruitment-crisis-davos23/

Butler SM. The Challenging Future of Long-term Care for Older Adults. JAMA
Health Forum. 2022;3(5):€222133. doi:10.1001/jamahealthforum.2022.2133

GlobalData Plc. The Complexities of Physician Supply and Demand: Projections
From 2021 to 2036. AAMC; 2024. Accessed December 13, 2024.
https://www.aamc.org/media/75236/download?attachment

Chen S, Li L, Jiao L, et al. Long-term care insurance in China: Current challenges
and recommendations. J Glob Health. 2024;14:03015. doi:10.7189/jogh.14.03015

Dass AR, Deber R, Laporte A. Forecasting Staffing Needs for Ontario’s Long-Term
Care Sector. Healthc Policy. 2022;17(SP):91-106. doi:10.12927/hcpol.2022.26852

Canadian Association for Long Term Care. Health Human Resources Insight:
Retaining Our Long-Term Care Workforce. Canadian Association for Long Term
Care (CALTC). June 8, 2023. Accessed July 31, 2024.
https://caltc.ca/2023/06/health-human-resources-insight-retaining-our-long-term-
care-workforce/

Briggs R, Holmerova I, Martin FC, O’Neill D. Towards standards of medical care for
physicians in nursing homes. Eur Geriatr Med. 2015;6(4):401-403.
doi:10.1016/j.eurger.2015.04.008

69. Wu KF, Hu JL, Chiou H. Degrees of Shortage and Uncovered Ratios for Long-Term

Care in Taiwan’s Regions: Evidence from Dynamic DEA. Int J Environ Res Public
Health. 2021;18(2):605. doi:10.3390/ijerph18020605

28



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

70.

71.

72.

73.

74,

75.

76.

77

78.

79.

80.

Feng Z, Glinskaya E, Chen H, et al. Long-term care system for older adults in
China: policy landscape, challenges, and future prospects. The Lancet.
2020;396(10259):1362-1372. doi:10.1016/S0140-6736(20)32136-X

Nazir A, Smalbrugge M, Moser A, et al. The Prevalence of Burnout Among Nursing
Home Physicians: An International Perspective. J Am Med Dir Assoc.
2018;19(1):86-88. doi:10.1016/j.jamda.2017.10.019

Cousins C, Burrows R, Cousins G, Dunlop E, Mitchell G. An overview of the
challenges facing care homes in the UK. Nurs Older People. 2016;28(9):18-21.
doi:10.7748/nop.2016.e817

Gordon AL, Goodman C, Achterberg W, et al. Commentary: COVID in care
homes—challenges and dilemmas in healthcare delivery. Age and Ageing.
2020;49(5):701-705. doi:10.1093/ageing/afaa113

Sandsdalen T, Haye S, Rystedt |, Grgndahl VA, Hov R, Wilde-Larsson B. The
relationships between the combination of person- and organization-related
conditions and patients’ perceptions of palliative care quality. BMC Palliative Care.
2017;16(1):66. doi:10.1186/s12904-017-0240-x

Hamasaki Y, Sakata N, Jin X, et al. Facility staffing associated with potentially
avoidable hospitalizations in nursing home residents in Japan: a retrospective
cohort study. BMC Geriatrics. 2023;23(1):566. doi:10.1186/s12877-023-04278-2

Kobewka DM, Kunkel E, Hsu A, Talarico R, Tanuseputro P. Physician Availability in
Long-Term Care and Resident Hospital Transfer: A Retrospective Cohort Study. J
Am Med Dir Assoc. 2020;21(4):469-475.e1. doi:10.1016/j.jamda.2019.06.004

.Lukas A, Mayer B, Fialova D, et al. Treatment of Pain in European Nursing Homes:

Results from the Services and Health for Elderly in Long TERm Care (SHELTER)
Study. J Am Med Dir Assoc. 2013;14(11):821-831. doi:10.1016/j.jamda.2013.04.009

Laffon de Mazieres C, Lapeyre-Mestre M, Vellas B, de Souto Barreto P, Rolland Y.
Organizational Factors Associated With Inappropriate Neuroleptic Drug Prescribing
in Nursing Homes: A Multilevel Approach. Journal of the American Medical Directors
Association. 2015;16(7):590-597. doi:10.1016/j.jamda.2015.01.092

Dwyer R, Stoelwinder J, Gabbe B, Lowthian J. Unplanned Transfer to Emergency
Departments for Frail Elderly Residents of Aged Care Facilities: A Review of Patient
and Organizational Factors. J Am Med Dir Assoc. 2015;16(7):551-562.
doi:10.1016/j.jamda.2015.03.007

Weatherall CD, Hansen AT, Nicholson S. The effect of assigning dedicated general

practitioners to nursing homes. Health Serv Res. 2019;54(3):547-554.
doi:10.1111/1475-6773.13112

29



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

81. Rahman MdM, Rosenberg M, Flores G, et al. A systematic review and meta-
analysis of unmet needs for healthcare and long-term care among older people.
Health Economics Review. 2022;12(1):60. doi:10.1186/s13561-022-00398-4

82.Briggs R, Robinson S, Martin F, O’Neill D. Standards of medical care for nursing
home residents in Europe. Eur Geriatr Med. 2012;3(6):365-367.
doi:10.1016/j.eurger.2012.07.455

83. Katz PR, Wayne M, Evans J, Gelman L, Majette SL. Examining the Rationale and
Processes Behind the Development of AMDA's Competencies for Post-Acute and
Long-Term Care. Ann Longterm Care. 2014;22(11). Accessed March 9, 2022.
https://www.hmpgloballearningnetwork.com/site/altc/articles/examining-rationale-
and-processes-behind-development-amdas-competencies-post-acute-and

84. Verenso. Elderly care physicians in the Netherlands, professional profile and
competencies (English translation). Published online 2015. Accessed February 3,
2025.

https://www.verenso.nl/_asset/_public/Vereniging/ALV/Ledenprojecten/VER0026_Pr

ofessionalprofile_broch_DEF.pdf

85. O’Neill D, Briggs R, Holmerova |, Samuelsson O, Gordon AL, Martin FC. COVID-19
highlights the need for universal adoption of standards of medical care for
physicians in nursing homes in Europe. Eur Geriatr Med. 2020;11(4):645-650.
doi:10.1007/s41999-020-00347-6

86. Gillespie SM, Levy CR, Katz PR. What Exactly Is an “SNF-ist?” JAMA Intern Med.
2018;178(1):153-154. doi:10.1001/jamainternmed.2017.7212

87.Katz PR, Karuza J, Intrator O, Mor V. Nursing Home Physician Specialists: A
Response to the Workforce Crisis in Long-Term Care. Ann Intern Med.
2009;150(6):411-413. doi:10.7326/0003-4819-150-6-200903170-00010

88. Ryskina KL, Yuan Y, Werner RM. Postacute care outcomes and medicare payments

for patients treated by physicians and advanced practitioners who specialize in
nursing home practice. Health Serv Res. 2019;54(3):564-574. doi:10.1111/1475-
6773.13138

89. Ryskina KL, Lam C, Jung HY. Association Between Clinician Specialization in
Nursing Home Care and Nursing Home Clinical Quality Scores. J Am Med Dir
Assoc. 2019;20(8):1007-1012.e2. doi:10.1016/j.jamda.2018.12.017

90. Kuo YF, Raji MA, Goodwin JS. Association Between Proportion of Provider Clinical
Effort in Nursing Homes and Potentially Avoidable Hospitalizations and Medical
Costs of Nursing Home Residents. J Am Geriatr Soc. 2013;61(10):1750-1757.
doi:10.1111/jgs.12441

30



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

91.

92.

93.

94.

95.

96

97.

98.

99.

Ghosh AK, Unruh MA, Yun H, Jung HY. Clinicians Who Practice Primarily in Nursing
Homes and the Quality of End-of-Life Care Among Residents. JAMA Netw Open.
2024;7(3):e242546. doi:10.1001/jamanetworkopen.2024.2546

Ryskina K, Lo D, Zhang T, Gerlach L, Bynum J, Shireman TI. Potentially Harmful
Medication Prescribing by the Degree of Physician Specialization in Nursing Home
Practice: An Observational Study. J Am Med Dir Assoc. Published online April 20,
2023. doi:10.1016/j.jamda.2023.03.017

Christensen LD, Vestergaard CH, Christensen MB, Huibers L. Health care utilization
related to the introduction of designated GPs at care homes in Denmark: a register-
based study. Scandinavian Journal of Primary Health Care. 2022;40(1):115-122.
doi:10.1080/02813432.2022.2057031

Estabrooks CA, Knopp-Sihota JA, Norton PG. Practice sensitive quality indicators in
RAI-MDS 2.0 nursing home data. BMC Res Notes. 2013;6:460. doi:10.1186/1756-
0500-6-460

Katz PR, Karuza J. Physician Practice in Post-Acute and Long-Term Care:
Determining the “Value Proposition.” J Am Med Dir Assoc. 2015;16(9):728-730.
doi:10.1016/j.jamda.2015.06.005

. Saliba D, Schnelle JF. Indicators of the quality of nursing home residential care. J

Am Geriatr Soc. 2002;50(8):1421-1430. doi:10.1046/j.1532-5415.2002.50366.x

Saliba D, Solomon D, Rubenstein L, et al. Feasibility of Quality Indicators for the
Management of Geriatric Syndromes in Nursing Home Residents. J Am Med Dir
Assoc. 2004;5(5):310-319. doi:10.1016/S1525-8610(04)70020-1

Saliba D, Solomon D, Rubenstein L, et al. Quality Indicators for the Management of
Medical Conditions in Nursing Home Residents. J Am Med Dir Assoc. 2005;6(3,
Supplement):S36-S48. doi:10.1016/j.jamda.2005.03.022

Mays AM, Saliba D, Feldman S, et al. Quality Indicators of Primary Care Provider
Engagement in Nursing Home Care. J Am Med Dir Assoc. 2018;19(10):824-832.
doi:10.1016/j.jamda.2018.08.001

100. Bronskill SE, Gill SS, Paterson JM, Bell CM, Anderson GM, Rochon PA. Exploring

Variation in Rates of Polypharmacy Across Long Term Care Homes. Journal of the
American Medical Directors Association. 2012;13(3):309.e15-309.e21.
doi:10.1016/j.jamda.2011.07.001

101. Jokanovic N, Tan ECK, Dooley MJ, Kirkpatrick CM, Bell JS. Prevalence and

Factors Associated With Polypharmacy in Long-Term Care Facilities: A Systematic
Review. Journal of the American Medical Directors Association. 2015;16(6):535.e1-
535.e12. doi:10.1016/j.jamda.2015.03.003

31



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

102. Morin L, Laroche ML, Texier G, Johnell K. Prevalence of Potentially Inappropriate
Medication Use in Older Adults Living in Nursing Homes: A Systematic Review.
Journal of the American Medical Directors Association. 2016;17(9):862.e1-862.€9.
doi:10.1016/j.jamda.2016.06.011

103. Bates DW, Zebrowski J. Medication safety in nursing home patients. BMJ Qual
Saf. 2022;31(12):849-852. doi:10.1136/bmjqs-2022-014791

104. Zhou Y, Pan Y, Xiao Y, Sun Y, Dai Y, Yu Y. Association between Potentially
Inappropriate Medication and Mortality Risk in Older Adults: A Systematic Review
and Meta-Analysis. J Am Med Dir Assoc. 2025;26(2).
doi:10.1016/j.jamda.2024.105394

105. Diez R, Cadenas R, Susperregui J, et al. Potentially Inappropriate Medication and
Polypharmacy in Nursing Home Residents: A Cross-Sectional Study. J Clin Med.
2022;11(13):3808. doi:10.3390/jcm 11133808

106. Diaz Planelles |, Navarro-Tapia E, Garcia-Algar O, Andreu-Fernandez V.
Prevalence of Potentially Inappropriate Prescriptions According to the New
STOPP/START Criteria in Nursing Homes: A Systematic Review. Healthcare
(Basel). 2023;11(3):422. doi:10.3390/healthcare11030422

107. By the 2023 American Geriatrics Society Beers Criteria® Update Expert Panel.
American Geriatrics Society 2023 updated AGS Beers Criteria® for potentially
inappropriate medication use in older adults. Journal of the American Geriatrics
Society. 2023;71(7):2052-2081. doi:10.1111/jgs.18372

108. O’Mahony D, Cherubini A, Guiteras AR, et al. STOPP/START criteria for potentially
inappropriate prescribing in older people: version 3. Eur Geriatr Med.
2023;14(4):625-632. doi:10.1007/s41999-023-00777-y

109. Ray WA, Federspiel CF, Schaffner W. A study of antipsychotic drug use in nursing
homes: epidemiologic evidence suggesting misuse. Am J Public Health.
1980;70(5):485-491. doi:10.2105/AJPH.70.5.485

110. Beers M, Avorn J, Soumerai SB, Everitt DE, Sherman DS, Salem S. Psychoactive
Medication Use in Intermediate-Care Facility Residents. JAMA. 1988;260(20):3016-
3020. doi:10.1001/jama.1988.03410200072028

111. Rochon PA, Stukel TA, Bronskill SE, et al. Variation in Nursing Home Antipsychotic
Prescribing Rates. Archives of Internal Medicine. 2007;167(7):676-683.
doi:10.1001/archinte.167.7.676

112. Rochon PA, Normand SL, Gomes T, et al. Antipsychotic Therapy and Short-term

Serious Events in Older Adults With Dementia. Arch Intern Med.
2008;168(10):1090-1096. doi:10.1001/archinte.168.10.1090

32



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

113. Feng Z, Hirdes JP, Smith TF, et al. Use of physical restraints and antipsychotic
medications in nursing homes: a cross-national study. International Journal of
Geriatric Psychiatry. 2009;24(10):1110-1118. doi:10.1002/gps.2232

114. Chen Y, Briesacher BA, Field TS, Tjia J, Lau DT, Gurwitz JH. Unexplained
Variation Across US Nursing Homes in Antipsychotic Prescribing Rates. Archives of
Internal Medicine. 2010;170(1):89-95. doi:10.1001/archinternmed.2009.469

115. Tampi RR, Tampi DJ, Balachandran S, Srinivasan S. Antipsychotic use in
dementia: a systematic review of benefits and risks from meta-analyses.
Therapeutic Advances in Chronic Disease. 2016;7(5):229-245.
doi:10.1177/2040622316658463

116. Kirkham J, Sherman C, Velkers C, et al. Antipsychotic Use in Dementia: Is There a
Problem and Are There Solutions? Can J Psychiatry. 2017;62(3):170-181.
doi:10.1177/0706743716673321

117. Bjerre LM, Farrell B, Hogel M, et al. Deprescribing antipsychotics for behavioural
and psychological symptoms of dementia and insomnia. Canadian Family
Physician. 2018;64(1):17-27 and e1-e12.

118. Mok PLH, Carr MJ, Guthrie B, et al. Multiple adverse outcomes associated with
antipsychotic use in people with dementia: population based matched cohort study.
BMJ. 2024;385:e076268. doi:10.1136/bmj-2023-076268

119. Korkatti-Puoskari N, Tiihonen M, Caballero-Mora MA, Topinkova E, Szczerbinska
K, Hartikainen S. Therapeutic dilemma’s: antipsychotics use for neuropsychiatric
symptoms of dementia, delirium and insomnia and risk of falling in older adults, a
clinical review. Eur Geriatr Med. 2023;14(4):709-720. doi:10.1007/s41999-023-
00837-3

120. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)—A metadata-driven methodology and workflow
process for providing translational research informatics support. J Biomed Inform.
2009;42(2):377-381. doi:10.1016/}.jbi.2008.08.010

121. Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: Building an
international community of software platform partners. J Biomed Inform.
2019;95:103208. do0i:10.1016/j.jbi.2019.103208

122. von Elm E, Altman DG, Egger M, et al. Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) statement: guidelines for
reporting observational studies. BMJ. 2007;335(7624):806-808.
doi:10.1136/bmj.39335.541782.AD

33



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

123. Benchimol EI, Smeeth L, Guttmann A, et al. The REporting of studies Conducted
using Observational Routinely-collected health Data (RECORD) Statement. PLoS
Med. 2015;12(10):e1001885. doi:10.1371/journal.pmed.1001885

124. Gattrell WT, Logullo P, Zuuren EJ van, et al. ACCORD (ACcurate COnsensus
Reporting Document): A reporting guideline for consensus methods in biomedicine
developed via a modified Delphi. PLOS Medicine. 2024;21(1):e1004326.
doi:10.1371/journal.pmed.1004326

125. Dash D, Kirkwood D, Siu HYH, et al. Defining and Evaluating the Impact of
Physician Commitment to Nursing Home Practice: A Population-Level Cross-
Sectional Study. J Am Geriatr Soc. 2025;73(7):2057-2069. doi:10.1111/jgs.19464

126. Dash D, Potter M, Siu HYH, et al. Establishing primary care physician commitment

in Canadian long-term care homes: a protocol for a modified e-Delphi study. BMJ
Open. 2025;15(2):e093277. doi:10.1136/bmjopen-2024-093277

34



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

CHAPTER TWO
Defining and Evaluating the Impact of Physician Commitment to Nursing Home
Practice: A Population-level Cross-Sectional Study
Summary

This chapter presents the first population-level study to quantify physician
commitment to LTC practice in Ontario, Canada and examine its association with
resident outcomes. | developed a novel approach to measure physician commitment
using health administrative data, creating three measures: the proportion of practice
devoted to LTC, years of LTC practice experience, and the number of LTC homes
served by physicians. This methodological innovation enables systematic evaluation of
physician practice patterns across an entire healthcare system and can be replicated
and adapted for use in other jurisdictions with similar administrative data.

While this study found that higher commitment was associated with reduced
emergency department visits, the relationships between commitment measures and
other resident outcomes were inconsistent and complex. These mixed findings
highlighted the limitations of administrative measures in capturing physician
engagement and demonstrated that commitment alone may not determine care quality.
The study validates that physician commitment alone is insufficient to explain variations
in care quality and that administrative measures inadequately capture the complexity of
commitment, providing compelling justification for the consensus-based work in
Chapters 3 and 4. The recognition that practice environment influences outcomes

further supports the multi-level analysis presented in Chapter 5.
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ABSTRACT

Background: Medical care of complex nursing home (NH) residents in Canada is primarily managed by physicians. While
physician commitment to NH practice is assumed to impact care quality, its influence on resident outcomes is inconsistent. This
study quantifies commitment amaong NH physicians in Ontario, Canada, and its association with the quality of care among NH
residents.

Methods: We conducted a pective cross-sectional study using multiple linked health administrative databases in 2022.
We describe the practice patterns of the most responsible physician (MRP) of NH residents. We assessed three measures of com-
mitment, including the proportion of NH practice based on residents, years in NH practice, and the number of NHs a physician
worked in. Pearson-scaled Poisson and negative binomial regression models examined the relationship between commitment
and resident cutcomes, including medication prescriptions, emergency department (ED) visits, hospitalizations, and death.
Results: Our study identified 1368 NH MRPs practicing in 628 NHs and caring for 84,914 residents in Ontario. One hundred and
fourteen (8.3%) had a > 80% practice commitment to NH. The MRP cohort was generally male, had less than full-time practice,
worked in more urban settings, and practiced in various settings beyond NH. We observed mixed associations between measures
of commitment and resident oulcomes, with some evidence suggesting that higher commitment could be beneficial. Residents
receiving care from an MRP with > 80% practice commitment had a reduced rate of ED visits (RR 0.90; 95% CI 0.83-0.99).
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Conclusions: Our work is the first to explore the impact of commitment in NH MRPs on resident care quality in Ontario,
Canada. While commitment may be a factar, it is not the sole determinant of care quality. Further research is needed to refine
how commitment is defined and measured and to consider additional factors beyond the physician, such as infrastructure, NH

staff, and team collaboration, in how they influence care quality.

1 | Introduction

Nursing homes (NHs) play a critical role in the healthcare con-
tinuum, providing care for frail, medically complex residents,
most of whom are older adults. In Canada, family physicians
deliver most medical care in NHs to long-stay residents, as
Canadian NHs do not focus on postacute care [1). The practice
arrangement of these physicians is variable, from a full-time
physician in NHs to those who may spend 1 day or less per
week [2].

NH experts have identified a framework linking the practice
of all physicians with quality of care, highlighting three fea-
tures of skilled NH physicians (often referred to as “SNFL&u")-
(1) commitment to NH practice, (2) practice comp

(ED) visits and hospital admissions. Given that most NH resi-
dents are complex and at the end stages of life, we hypothesized
no relationship between physician commitment and all-cause
death among NH residents.

2 | Methods
2.1 | Study Design and Setting
We conducted a retrospective, population-level, cross-sectional

study of most responsible physicians (MRPs) in NHs from
January 1 to December 31, 2022. MRPs are primary care pro-
viders responsible for routine assessments and overall care of
NH resid This study was set in Ontario, Canada’s most pop-

and (3) the organizational structure of medical staff [3, 4]
Commitment is a multi-dimensional concept, and while there
is no standard definition, it generally refers to a physician's
level of involvement in NH care induding the proportion of
their medical practice dedicated to NHs, the number of res-
idents cared for, and the time spent [4, 5]. The proportion of
NH billings for NH care is already a supported concept of
commitment in the literature [1, 6).

Higher physician commitment may improve care quality as
physicians may be more likely to meet the complex needs of
NH residents, similar to evidence from other settings where
specialization and volume enhance outcomes [7-9). Yet, over-
extended physicians (e.g., caring for many NH residents and/
or in many NHs) or those spread too thin across multiple
settings (e.g., community care, acute care settings, etc.) may
struggle to deliver consistent, high-quality care. Our previ-
ous work shows a small group of physicians provided care
for most NH residents in Ontario, Canada [1). Other studies
quantify different aspects of commitment, such as availability
of physicians, being present on-site, or when fewer physicians
are involv«! in resident care per NH, and demonstrate that
iated with better care for NH
residents [10-14). However, most of this evidence comes from
Europe or the United States, with different care delivery mod-
els. There are limited Canadian data evaluating medical care
models in NHs to inform policy.

itment is

This study examined the association between NH physician

i and ident outcomes in Canada. We define and
hrough admini ive data, including
the proportion of NH practice, years of practice in NHs, and
the number of NHs a physician works in. We hypothesized that
greater physician commitment would lead to better outcomes
among residents, including reduced prescribing of antibiotics,
antipsychotics, benzodiazepines, central nervous system (CNS)-
active, and statin medications, and fewer emergency department

e o

ulous province, where physicians provide medical care to resi-
dents receiving 24-h personal and nursing care, with subsidized
accommodation under the publicly funded NH program. This
study adhered to the STROBE and RECORD reporting guide-
lines [15, 16).

2.2 | Data Sources

We created our cohort using cleaned data from 12 health
administrative databases from ICES (formerly the Institute
for Clinical Evaluative Sci ), linked via unique encoded
identifiers. ICES is an independent, non-profit research in-
stitute whose legal status under Ontario’s health information
privacy law allows for the collection and analysis of health
care and demographic data for evaluation and impro

The use of the data in this project is authorized under sec-
tion 45 of Ontario’s Personal Health Information Protection
Act (PHIPA) and does not require review by a Research Ethics
Board. Only authorized users are provided access to databases
in a restricted environment. Detailed data sources are pro-
vided in Data S1.

2.3 | Study Population

We classified a cohort of MRPs who billed through the Ontario
Health Insurance Plan (OHIP) for at least one NH resident who
received one or more quarterly Resident Assessment Instrument-
Minimum Data Set 2.0 (RAI-MDS 2.0) assessments. The classi-
fication of MRPs using NH billing models has been previously
described in detail [1, 17). MRPs were excluded if they were not
2 family physician/general practitioner or did not use maonthly
management fees or fee-for-service NH billing models. Nurse
practitioners were excluded due to our limited ability to identify
MRP roles using billing records. Figure S illustrates the selec-
tion process.

2of 13
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Summary
« Key points

° There is significant variation in nursing home (NH)
physician ¢ i and some of NH
physician commitment are associated with the res-
ident quality-of-care outcames.

> While higher com is iated with re-
duced emergency deparlmznl vixiu for NH resi-
dents, this iation is i ly observed

across other quality-of-care outcomes.

» Measuring NH physician commitment is challeng-
ing as no single factor captures its role in care qual-
ity, suggesting the need for a more comprehensive

that iders pr workload, experi-
ence, and team-based care models.

« Why does this paper matter?

* This study rep! s the first population-level study
assessing the complexity of physician commitment
in nursing h and its fation with resident
quality of care.

= It underscores the importance of a more nuanced
approach to evaluating physician dedication and en-
gagement and focusing on interdisciplinary collab-
oration and resident-centered to

PhD Thesis — D. Dash; McMaster University — Health Research Methodology

2.5 | Outcome Variables

We selected primary and secondary outcomes based on previ-
ous literature, guality improvement projects on physician prac-
tice, and expert consultation [19-21]. Primary outcomes were
indicators adapted from the Ontario MyPractice in Long-Term
Care (MPLTC) report, which were co-designed and reported
lo linicians for rel e to medi 'r tice and for quality

in NHs. Detailed meth gy of the MPLTC re-
ponx is available online [22]. These included the prescription
of antibiotics, antipsychotics, bznznd.:aupmex. and three or
more CNS-active medications. We d several d-
ary outcomes, including stating prescribed, which are not part
af the MPLTC reports and are not known to be influenced by
any quality improvement reporting in Ontario NHs, serving as
2 negative control; hospital admi ED visits; and all-cause
death of residents. Outcome definitions are detailed in Data S2.
Residents were followed for the outcome until discharge/death
or December 31, 2022 (whichever came first).

2.6 | Covariates of Interest

and improve quality of care in nursing homes.

2.3.1 | Attribution of Residents and Patients to MRPs

NH residents were attributed to MRPs based on physician services
received between guarterly RAI-MDS 2.0 assessments (Figure S1).
Residents were excluded if no MRP was assigned to them or if mare
than one MRP was assigned. Non-NH patients in the primary care
setting were anrin.l:d to MRPs using billing and patient enroll-
ment ds to d caseload outside NHs [18].

2.4 | Exposure: Physician Commitment Variables

We defined three measures of physician commitment using
health administrative data:

1. NH Practice Commitment. The proportion of an
MRP's patients who are NH residents, calculated as
(Niestern = Nutl patinte) X 100% Other wversions of this

were considered, all of which were highly inter-

correlated (Table S1). We chose the simplest version of this

measure for ease of interp jon. This e was cat-

egorized into quintiles for descriptive purposes and used

i ly in regressi dels when reporting adjusted

rate ratios. We report results for every 1% and 10% increase
in NH practice commitment.

2. Years of practice in NH. The total years an MRP has been
practicing in NHs using billing data dating back to 1991, with
a minimum of one service record per quarter year. We pres-
ent the average of this measure ducdpuvelyand am!yuuus
measure in S-year inc in

=t

3. Number of NHs. The number of NHs where an MRP billed
OHIP, categorized as ane, two, or three or more NHs.

We ined MRP ch istics such as age, sex, years in
practice, age distance to NH practice (kllomelas). practice
rurality (urb; frural) jon of meds ining (Canadian/

International), and full-time equivalent (FTE) mlus Practice pat-
terns in both NH and primary care settings were examined. For
NHs, we identified the number of NH residents cared for, billing
patterns, and referral practices. In primary care, we considered the
number of patients cared for and billed for, billing patterns, and
the proportion of practice made up of office, hospital, emergency,
home, and all other visits based on the Jocation of the physician
service rendered. Medical complexity was accounted for using the
Canadian Institute for Health Information’s Population Grouper
Methodology Resource Intensity Weights (RIW) for case-mix clas-
sification. RI'WSs are estimated based on the predicted cost of an
individual's health profile, and we included both unadjusted and
adjusted numbers [23, 24).

2.7 | Statistical Analyses
Continuous variables were summarized as means, and categori-

cal variables as frequencies and proportions. We used multivari-
able regression models with the NH MRP as the unit of analysis,

and the exposure was the three of ¢ We fit
Pearson-scaled Poisson models for antipsychotic prescriptions
(accounting for derdispersion) and negative bi ial re-

gression for all other outcomes (accounting for overdispersion).
Models were fit using a Jog link function and an offset term (see
Data S2 for details) to obtain the rate ratio (RR). We produced
unadjusted and adjusted estimates. All adjusted models esti-
mated RRs for physician commitment, sex, rurality, training lo-
cation, FTE status, and NH billing model.

In sensitivity analysis, we included only MRPs with at least
20 residents to capture meaningful practice in the setting [19].
Additionally, we examined a threshold of 80% practice commit-
ment, aligning with literature from the United States defining
“SNFists™ (> 80% billings in the NH setting) [6, 25, 26].
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We reported the results as adjusted rate ratios (RR) with 95% con-
fidence intervals (CIs). All p-values were from 2-sided tests, and
we considered p-values less than 0.05 statistically significant. All
analyses were conducted using SAS Enterprise Guide Version 8.3.

3 | Results

We identified 1368 NH MRPs who serviced 628 Ontario NHs
during 2022 and provided care for 84,914 residents. The NH
practice commitment varied (which was calculated as a propor-
tion af NH residents over all patients), with most MRPs having
a low practice commitment (mean practice commitment 15.4%,
SD 27.5; Figure 1, Table 1). Only 114 (8.3%) had a > 80% practice
commitment to NH.

Table 1 presents descriptive statistics of the cohort, organized
by quintiles of NH practice commitment. MRPs with a greater
NH practi i by quintile were older, male, and prac-
ticed in more urban areas, with more years of practice and lower
FTE (Table 1). The ge ber of residents cared for ranged
from 6.0 in the lowest quintile of practice commitment to 120.6
in the highest quintile (an average of 62.1 residents across all
MRPs). Most MRPs (67.3%) practiced in one NH, but 29.2% in
the highest quintile practiced in 3 or more NHs. We observed
that MRPs with lower practice commitment were more likely
to use fee-for-service compensation over monthly management
payment models. Table S2 provides additional details on MRP
practice outside of NH, with the top three care settings as other,
primary care practice, and office practice.

3.1 | Outcomes

In the primary outcomes, 57% of all residents were prescribed
antibiotics, 41% antipsychotics, 21% benzodiazepines, and 55%

xe
g's
I
;..‘
;-;:
i~
§-

n

BEEN LR
G of pacicn (%)

N o

FIGURE 1 | NH practice committment, based on the proportion of
NH residents, among all NH MRPs tn Ontarlo, Canada 2022

PhD Thesis — D. Dash; McMaster University — Health Research Methodology

3+ CNS-active medications (Table 2). In the secondary out-
comes, 29% of all residents were prescribed stating, and 19% of
residents died (Table 2). There were 41.4 ED visits and 16.8 hos-
pital admissions per 100 residents across all MRPs (Table 2).

3.2 | Associations Between Commitment
and Resident Outcomes

Figure 2A.B visualizes the adjusted multivariable regression
estimates for each outcome by measures of physician commit-
ment. [n our primary analysis, we found limited associations be-
tween the three measures of commitment and the primary and

0 iend

Y

For every 10% increase in MRP NH practice commitment, resi-
dents under their care had a decreased rate of ED visits (RR 0.99;
95% CI 0.98-0.99); we found no differences for all other cutcomes
by NH practice commitment. For every S-year increase in MRP
NH practice, we found that residents under their care had a higher
rate af antibiotic prescriptions (RR 1.02; 95% CI 1.01-1.03), ben-
zodiazepine prescriptions (RR 1.02; 95% CI 1.01-1.04), and death
(RR 1.02; 95% CI1 1.00-1.03), with no differences for other out-
comes. Residents cared for by MRPs working in three or more
NHs compared to one NH had higher rates of statin prescriptions
(RR 1.07; 95% CI 1.00-1.15) and Jower death rates (RR 0.89; 95% CI
0.83-096). No significant differences were found between MRPs
who warked in two NHs versus one NH.

3.3 | Associations With Other Covariates

In examining adjusted associations with other covariates
(Table 3), we observed no differences based on the MRP's sex.
MRPs in rural areas or small towns had higher rates of anti-
psychotic (RR 1.12; 95% CI 1.04-1.17), benzodiazepine (RR 1.12;
95% CI 1.04-1.21), 3+ CNS-active prescriptions (RR 1.13; 95%
CI 1.07-1.18), as well as all-cause death of residents they were
caring for (RR 1.22; 95% CI 1.14-1.31), and lower rates of statin
prescriptions (RR 0.85; 95% CI 0.80-0.91) and hospital admis-
sions (RR 0.71; 95% 0.65-0.77). MRPs who trained outside af
Canada had higher rates of benzodiazepine prescriptions (RR
1.11;95% CI 1.02-1.19) and ED visits (RR 1.09; 95% CI 1.01-1.18).
Those with more than one FTE had higher rates of ED visits (RR
1.16; 95% CI 1.03-1.31) and hospital admissions (RR 1.22; 95%
CI 1.06-1.40). Unadj d iations are available in Table S3.

34 | Sensitivity Analyses

We observed similar results when including MRPs assigned
to at least 20 residents and using a threshold of 80% practice
commitment (Table S4). MRPs with an 80% NH practice com-
mitment had a significantly lower adj d RR for ED visits
(RR 0.90; 95% CI 0.83-0.99). For every S-year increase in NH
practice, we found a higher rate of antibiotic (RR 1.01; 95% CI
1.00-1.02) and b liazepine prescriptions (RR 1.03;95% CI
1.01-1.05). MRPs working in three or more NHs compared to
one NH had a lower rate of death (RR 0.92; 95% C1 0.86-0.99).
We observed that female MRPs had lower rates of ED visits
(RR 0.93; 95% CI 0.88-0.99), and those who trained outside
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TABLE1 | Practie characteristics of NH MR Ps by quintdle of p c Jan 1-Dec 31,2022
Commitment (proportion of practice) of MRP by quintile
Q1 (lowest) @ Q3 Q4 Q5 (highest) All physicians
Commitment % to NH practice, mean (SD) 03(0.3) 15(0.3) 312(07) 8.1(28) 63.6(28.8) 15.4(27.5)
Physiclans
Countof MR Ps, nt 274 273 273 274 274 1368
Physician age (years), mean (SD) 500 (13.1) 50.0(12.3) 495(123) §3.0(14.2) 574 (14.5) 52.0(13.6)
Pemalk physicians, n (%) 119(43.4%) 126(46.2%) 120 340%) 102(372% 102(37.2%) 569(41.6%)
Physician years of practice, mean SD)* 16.4(11.4) 16.7(10.6) 16.5(104) 19.4(109) 22.1(10.4) 18.3(11.0)
Physician years of practice in NH, mean (SD)* 120 (10.9) 118 9.5 12.9(102) 154(107) 174 (10.7) 13.9(10.6)
Physician based in rural or small towns, n (%) 88(32.1%) 95(34.8%) 66(242%) 39(142%) 31 (11.3%) 319(23.3%)
Distance to NH practice (km), mean SDY 2800316) 315(149.3) 181 66.0) 14.1(335) 240371 2320127
Physician training, n (%)
CMG 147 (536%) 154 (56 4%) 145(531%) 165 (60.2%) 190(693%) 801 (58.6%)
IMG 36(13.1% 9(143%) 47(072%) 54(197% 41(15.0%) 217(159%
Unknown 91(332%) 80(29.3%) 81 29.7%) 55(20.1%) 43 (157%) 350(25.6%)
Fulltime equivalent status®
Less than halftime 104 (38 0%) 119 (43.6%) 113 (41 4%) 123 (44 .9%) 107 (39.1%) 566 (41.4%)
Halfto full-time 81(296%) 68(24.9%) 85(311%) 93(339%) 108 (39.4%) 435(318%)
Full-time 78(28.5%) 77(28.2%) 60(22.0%) 41 (150%) 34(12.4%) 290(21.2%)
Mare than full-time 11(40%) 9(33%) 15 (5.5%) 7e2% 25(91%) 77(56%)
NH Practice
Countof residents with an MRP, n! 1655(10,341) 7196 (45,379) 14,900 (100790) 28,122(193 446) 33,041 (225,101) 84,914 (575,056)
Countofresidents billed for by MRP, n? S4@ELTe) 11,05 (79818 20,557 (154,400) 36,544 (282,1%4) 45,284 (347,670) 119 409 (911,255)
No. residents per MRP, mean (SD)* 60@35) 264 (55 54.6(32.6) 1026 (63 8) 120.6(110.5) 62.1(73.7)
Na. residents per MRP, mean (SD)* (Adjusted) 37.7(56.0) 1662 (119.6) 3692 234.5) 060 (4572) $21.5\823.6) 4204 (5373)
Na. residents billed for per MRP, mean SDY! 21 8(28.%) 40.5(245%) 75.3(65.1) 1334 (81.3) 1653 (134.9) $7.3(950)
No. residents billed for per MRP, mean $DY 172.2(293.0) 292.4(236.6) 5656 (766.2) 10299 (863.5) 12689(1170.3) 666.1(863.5)
(Adjusted)
W
2 (Continues)
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g TABLE1 | (Contimued)
=
= Commitment (proportion of practice) of MR P by quintile
Q1 (lowest) w2 Q3 Q4 Q5 (highest) All physicians
Na. ofunique NH hames per MR P, mean (SD) 1.1(05) 1.3(0.6) 14 0.8) 19(11) 2.1(16) 16(11)
No.of NH homes a physkian was MRP in, » (%)
One NH home 243(88.7%) 220(80.6%) 192 703%) 135(493%) 131 (47.8%) 921(673%)
Two NH homes 26-30° 39-43° 61 (22.3%) 78 (28.5%) 63 230% 271(19.8%)
Three or more NH hames 1-5* 10-14* 20(7.3%) 61 22.3%) 0 Q92% 176 (129%)
Physician billings
Propartion af total OHIP billings in NH, mean £.1(148) 220 Q13 »O0@Esy 547(27.2) 715(29.8 39.1(339)
(SD)
Number of MRPs where = x% ofbillings were in NH, n (%)
>0% 9(33%) 41 (150%) 101 37.0%) 158 (57.7%) 211 (77.0%) 520(38.0%)
>260% 1-5° 26-30° M(289% 138(50.4%) 194 708%) 442(32.3%)
2N0% 1-5* 9-13* 56(20.5%) 97(354%) 174 (63.5%) 341 Q49%)
>80% 1-5°¢ 3-7¢ 24 8.8%) 60(219%) 151(55.1%) 243(178%)
2%% 1-5° 1-5° 1-5¢ 19(69%) 115 (42.0%) 141(10.3%)
Propartion of NH residents billed over total 1.7(33) 34058 562 147(143) 52.0034.2) 15.5(25.3)
patients, mean SD)
Billing model used in NH, n (%)
Fee-far-service 102(372%) 41 (150%) 24 8.8%) 14(5.1%) 20(7.3%) 201(147%)
Manthly mana gement 172(62.8%) 232(85.0%) 2499129 260(94.9%) 254(923%) 1167 (85.3%)
Abbreviations CMG, Canadan Medical Grad IMG, Inter I Medical Grad: MRP, most responsible provider; NH, sursmg home; OHIE Ontaro Healdh [nsaramce Man; SD, standasd deviation.
£ | “Starting from the year 1991, based on the avasiabe Ry of data rom the OH1 Pdatabase.
i *Based om practice location,
& “Calculaned based on the distribation of bélegs for all family physicians i the year 2022 Full-time Indkcates those with billings between @e 40 and 60th perceniles, less ®an full time for those below the 40e percentile, and
:, more San full-time for those greater @an the 60ch perceatie.
“Based on MRP assipasent
% “Small oells (<6) are sup pressed i accoedance with [CES Privacy Policy 1o reduce the risk of re-adessfication of any individual in popeliondevel dita
-1
1
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TABLE 2 | NH resident outcomes by quintile of NH MRP practice commitment, Jan 1-Dec 51, 2022

Commitment of MRP by quintile

Qutcome characteristics Q1 (lowest) Q2

Q3 Q4 QS (highest)  All physicians

Primary outcomes

Proportion of residents
prescribed an antibiotic,
mean (SD)

58.6(260)  54.3(17.1)

Proportion of residents
prescribed an
antipsychotic, mean (SD)

Proportion of

residents prescribed a
benzodiazepine, mean
(SD)

Proportion of residents
prescribed 3+ CNS-active
medications, mean (SD)

487(40.8)  419(279)

26.3(31.3) 21.3(14.9)

62.9(33.1) 54.9(19.6)

Secondary outcomes

Proportion of residents
prescribed a statin, mean
(SD)

Rate of residents with ED
visits during NH stay per
100 residents, mean (SD)

Rate of residents with
hospital admissions during
NH stay per 100 residents,
mean (SD)

Proportion of residents
who died during NH stay,
mean (SD)

212(26.3)  28.3(15.5)

38.7(51.6)

428(3LY)

125(221)  165(15.2)

30.0(36.2) 16.3(15.8)

40.2(18.8)

58.0(15.2)  57.3(13.8) 56.0(15.7) 56.7(17.4)

19.5(18.0) 40.1(19.2) 41.4(24.6)

187(99) 20.0(12.0) 19.3(11.0) 21.0(17.2)

527(149) 523(16.4) 51.9(15.6) 54.6(20.8)

04138 3170133 31.0(14.0) 28.5(17.7)

42.6(197)  430024.2) 40.1(17.4) 414 (31.3)

18.2(10.3) 18.8(12.4) 179 (9.7) 16.8 (14.8)

15.2(8.2) 16.3(10L.3) 16.4 (10.4) 18.8(20.1)

Abbreviations: ONS, central nervoss system; MRP, most responsitle provider: NH. nursag home: SD, standard deviation

of Canada had higher rates of benzodiazepine prescriptions
(RR 1.12; 95% CI 1.03-1.21) and ED visits (RR 1.11; 95% CI
1.03-1.20).

4 | Discussion

In this retrospective population-based study, we observed sig-
nificant variation in NH MRP commitment. A small proportion
(8.3%) had a highly focused and dedicated practice in NH, with
2 80% practice ¢ i Our s d ated no con-
sistent associations between physician commitment and resi-
dent outcomes, with no cear links to medication prescriptions
but a notable decrease in ED visits, particularly a 10% reduction
for MRPs with > 80% practice commitment.

Qur results suggest that no single aspect of NH physician com-

rurality, training location, and FTE status. These findings sug-
gest that physician experience and training, workload intensity,
and the degree to which they are stretched across multiple re-
sponsibilities may affect care quality delivered to residents. Our
sensitivity analysis revealed that physician sex was linked to
fewer ED visits, and internationally trained physicians showed
differences in prescribing and visit patterns. Further re-
search exploring the impact of physician sex and training on res-
ident outcomes in the NH setting may be warranted, especially
considering evidence from other settings suggesting female phy-
sicians were associated with better outcomes and more careful
prescribing, while internationally trained physicians had lower
mortality rates [27-30).

Measuring commitment in isolation was challenging, as differ-
ent aspects of commitment yielded varying results. This aligns
with previous research, which found no significant asseciations

mitment is strongly associated with resident care
However, differences in outcomes became apparent when mul-
tiple factors were considered together, such as practice com-
mitment, years of practice, ber of NHs worked in, practi

1 care p (physician and nurse practi-
tioner) and outcomes when measured based on routine visits or
active care planning involvement, while other work found that
same-day physician availability reduced hospitalization rates
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FIGURE2 | Adjusted assoclatsons of primary (panel A) and secondary (panel B) outcomes to nursing home physician commitment, Jan 1 to Dec

31,2022.

[31, 32). This suggests that a single measure of commitment
may not fully capture the complexity of physician engagement
in NHs [5]. Future research could benefit from considering a
mare comprehensive measure of commitment that combines
items such as the physician’s physical presence and availability
in the NH, the number of residents cared for, the time spent with
residents, and cumulative experience in NHs based on residents
cared for over time.

Physician commitment could also be influenced by other fac-
tors not captured in our definition, such as intrinsic motiva-
tion and behavioral factors. Physicians who find their work
meaningful, fulfilling, and supported by a positive work
environment and team could be more likely to remain en-
gaged, experience job satisfaction, and avoid burnout [33-37].
Addressing work-related stress is essential for maintaining
commitment and high-quality care, as burnout negatively
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TABLE3 | Physiclan characteristics and adjusted regression analysis of outcomes, Jan 1-Dec 31, 2022,

Primaryoutcomes Secondary outcomes
Rateratio (95% CD Rate ratio (95% CI)
Antibiotics Antipsychotic  Benzodiazepine 3+ CNS-active Statin Hospital
prescription prescription prescription pr iption pr iption ED visits admission Death
(n=136%) (n=1215) (n=1313) (n=1313) (n =136%) (n=136%) (n=136%) (n=136%)
Characteristic Adjusted Ad justed Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted
Commitment varisbles
1% of Practice 1.00(1.00-100)  1.00 (1.00-1.00) 1.00(1.00-1.00) 1.00 (1.00-1.00) 100 0.999 100 100
(1.00-1.00) (0.999-0999) (1.00-1.00) (1.00-1.00)
10% of Practice 1.00(0.99-1.01) 1.00(099-1.01) 1.00(099-1.00) 100(099-1.00) 1000099-101) 099(098-099) 099 1.00(0.99-1.01
(098-1.00)
Years of practice 102 (L01-103) 101 (1.00-1.02) 102 (L01-1.04) 100(099-101) 1.02(1.00-1.03) 1.00(098-1.01) 101 Loz
in NH (5year) (099-10% (1.00-1.03)
# NHsan MRP bilks in
One NH Reference Reference Reference Refs e Refs e Re ference Reference Reference
Twao NH 100(096-1.04) 1.04(099-1.10) 100(093-107) 103(099-1.08) 100 1.03(097-1.10) 103 103 ©.97-1.10)
(094-1.06) ©.95-1.11)
Three or more 102(097-1.07) 095(090-1.01) 096(0.89-1.04) 1.01(0.96-1.05) 107 104(097-1.13) 104 0.8
NH (1.00-1.15) (0.96-1.14) (083-096)
Other covariates
Physician sex 1.02(099-1.08) 1.01 ©.96-1.08) 1.03 ©.97-1.10) 102(099-107)  098(093-1.03) 0.95(0.89-1.00) 093 1.02(096-1.08)
(Female) (0.87-1.00)
Physician in rural 100(096-105) 1.12(1.04-1.17) 112(L04-121) 113 (L07-118) 0.85 1.01(0.94-1.08) 071 122
orsmalltown (080-091) (0.65-0.77) (1.14-1.31)
Physician training, n (%)
CMG Reference Reference Reference Reference Reference Reference Reference Reference
MG 1.00(096-1.05) 097(092-1.03) 111 (Le2-1.19) 1.03(0.98-1.08) 1.04(097-1.12) 1.09(1.01-1.18) 103 1.01(094-1.09)
(094-1.12)
Unknown 0.96 ©.91-1.01) 1.01 ©.94-1.08) 1.10(1.00-1.20) 104(098-1.10) 095(088-1.03) 1.14 (1.05-1.249) 111 0.9
(1.00-1.22) (0.53-09%)
(Continues)
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S TABLE3 | (Continued)
é Primaryoutcomes Secondary outcomes
Rateratio (95% CD Rate ratio (95% CI)
Antibiotics Antipsychotic  Benzodiazepine 3+ CNS-active Statin Hospital
prescription prescription prescription pr iption pr iption ED visits admission Death
(n=136%) (n=1215) (n=1313) (n=1313) (n =136%) (n=136%) (n=136%) (n=136%)
Characteristic Adjusted Ad justed Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted
Fulltime equivalent status
Lessthan 1020098107  1.00(093-1.07) 112(103-1.22) 1.01 ©0.96-1.07) 097 1.05(097-1.13) 106 0.95(088-1.03)
half-time (090-1.04) ©.97-1.16)
Halfto full-time 099(095-1.05) 1.02(095-1.10) 111 (Le2-1.22) 101 ©96-1.07) 096(089-1.03) 1.06(098-1.14) 107 0.98 {0.91-1.06)
©0.97-117)
Full-time Reference Reference Reference Ref ] Ref e Reference Reference Reference
Mare than 1.01(094-1.09) 102(093-1.11) 1.10(097-1.25) 099(092-1.07) 099(0.88-1.11)  1.16 (1.03-1.31) 122 0.96
full-time (1.06-1.40) ©.85-1.08)
NH tilling model
Manthly Reference Reference Ref e Ref e Ref 3 Reference Reference Reference
management
Fee-for-service 0.94 107(098-1.17) 1.12(1.00-1.25) 1.03(096-1.10) 090 1.06 (0.96-1.17) 092 L
(0.85-0.999) (0.82-0.996) (0.81-1.04) (1.00-1.23)
Note: Bold ltems indicate significant confidence imoervals.
Abbreviaions: CMO, Casadian Medical Graduate; ONS, cenral nervous systen ED, esergency department; IMG, [rternational Medical Grad, MRP, moat responsible provider; NH, nursisg home.
H
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impacts both well-being and care delivery [37, 38]. Efforts to
reduce physician stress through organizational support, job
satisfaction improvements, and adequate remuneration for
time commitment could help alleviate burnout and foster a
sustained commitment to NH practice. Recognizing physi-
cians' roles within the care team may also enhance motivation
and ensure consistent care delivery.

We found that NH residents under the care of committed phy-
sicians were not less likely to receive potentially inappropriate
medications and, in some cases, were mare likely to be prescribed
antibiotics, antipsychotics, benzodiazepines, 3+ CNS-active med-
ications, and statins. Despite NH physicians’ knowledge of safe
prescribing and deprescribing practices, managing polyphar-
macy remains challenging due to factors and barriers such as
time ¢ ints, resident complexity, resources, team competency
to provide non-pharmacological interventions, resident and un-
paid i i and ic issues that may hinder
mlainzd reductinnx in medication use [39-41). Deprescribing
involves more than simply decidi ‘hether to continue or stop
medications, which oversimplifies Lhe process. The findings of our
study align with Ryskina et al, who found no significant associa-

tion b NH speciali pbyncuu ) and the overall
use of p i "y‘ hough specialists were
iated with red ',' ged medi use [42). Future
studies should i dication duration and frequency, as
risks increase with lnns-lam use. Addmonally examining out-
comes like rehaspitali hospital transfers in the last days of
life, or lmlwdlmg bladder catheter use may offer valuable insights
into the broad, af physician commitment in the Canadian

¥

context [6, 25, 43). While we mc.hxled death as an outcome, higher
martality rates in NHs do not necessarily reflect poorer care, as
physicians involved in palliative care in the home may see higher
death rates. Examining the quality of death may provide mare
meaningful insights.

The mixed findings in this study could reflect lhe oomplexiy of
NH care, which is inbherently i isciplinary. R outcomes
are not shaped only by physicians but by the broader healthcare
teams, including personal support workers, nurses, allied heakh

professionals, and specialists. It may be more productive to con-
sider factors, such as team lnl:gmnn sta!ﬂng levels, turnover,

team culture, Jeadershi 1g, and relationshi
between Nlls and hmpnals rather Lhnn foamng solely on lndind-
ual physs Organi | models, such as cosed/integrated

models of care, whete physicians and teams provide continuous
care to a defined group of resid have been linked to care
quality [44-47). This model suggests that structured, long-term
relationships may foster mare i and ingful physi-
cian involvement. Improving communication i also crucial, as
residents and unpaid caregivers often rate physicians lower than
nursing stafl. Barafiska et al. (2020) found that family caregivers of
dying residents in European NHs rated communication with phy-
sicians poocly, indicating a need for better physician-family inter-
actions [48). Enhancing physician involvement in care planning
and communication coukd improve both perceived and actual care
quality. Focusing on outcomes that matter to residents/caregivers
instead of those impartant to providers, administrations, and poli-
cymakers may be closely linked with physician commitment (e.g.,
communication style, eye contact, physical touch, accessibility,
and time spent in interactions). [ ating these f; could

PhD Thesis — D. Dash; McMaster University — Health Research Methodology

offer a more comprehensive understanding of improving care
quality in NHs.

4.1 | Limitations

Our results should be idered in light of the following limita-
tions. First, the observational nature of the study does not infer
causality between NH physician commitment and quality-of-
care outcomes. Second, our measures of physician commitment
were based on administrative billing data, which do not capture
key aspects of physician engage such as frequency and
quality of visits, time spent with resid or on-site p

While our approach allowed for population-level analysis, it
does not reflect the full complexity of physician practice in NHs.
Future studies could benefit from incorporating information on
visit duration and intensity or considering alternative methods
to measure commitment more comprehensively. It is possible
that the small number of MRPs with >80% practice commit-
ment was a factor in not seeing a greater impact.

Additionally, while our study assumes that prescribing deci-
sions are largely under the control of the MRP, we acknowledge
that, in practice, multiple factors, including interdisciplin-
ary input and organizational policies and resources, as well
as on-call coverage by other physicians, may influence pre-
scribing behavior. While home-level data are unavailable in
our administrative databases, factors such as staffing ratios,
presence, vacancy, and turnover of nursing staff, organiza-
tional models, ownership type, and home size may influence
the complex relationship between physician commitment
and the outcomes of NH residents. Future research is needed
to explore variations in at the resid hysician

and home levels. Furthermore, while we focused on :pecnﬂ.c
medication classes, we did not differentiate between dura-
tion, ber of medications, or appropri of these pre-
scriptions, which could provide deeper insights into the role
of physician commitment in medication managemenl. Qur
use of admini ive datab d us from g
whether ED visits and hospital admlnions were aligned with
resident pref, in ad d care plans. Future work
could also explore other relevant outcomes, such as functional
status, resident satisfaction and preferences, and quality of
life, which may provide a more holistic view of the impact of
physician commitment on NH care.

5 | Conclusions

This study highlights the variability in physician commitment
to NH care and its mixed associations with resident outcomes.
While higher levels of physician commitment were linked to
reduced ED visits, other expected improvements in resident
outcomes chosen were not consistently observed. These find-
ings suggest that the current measures of physician commit-
ment may not fully capture the complexities of the physician's
role in shaping the quality of resident care and do not impact
the selecu:d Future h should explore more
¢ and d of itment and re-
sponxive outcomes, as well as system-level factors that likely
influence resident outcomes. Policymakers and healthcare
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leaders should view physici i as one P
afabmder.mhmdanmqynnonugle[mmlﬂy
drives NH care This h should prioritize cohe-

sive interdisciplinary teams and mgamnuonal structures that
promote comprehensive, continuous care. Focusing on mean-
ingful resident-centered outcomes will ensure that care delivery
aligns with the needs and priorities of NH residents and their

caregivers.
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Supplement Text S1: List of Data Sources Used

All data is housed at ICES (formerly the Institute of Clinical Evaluative Sciences) with secure
access to data to study personnel. All data is received, processed, and cleaned at ICES before
being available for use. The following Ontario health administrative databases were included in
thisi study: Ontario Health Insurance Plan (OHIP), Continuing Care Reporting System (CCRS)
housing the RAI-MDS 2.0, Registered Persons Database (RPDB), Corporate Provider Database
(CPDB), ICES Physician Database (IPDB), Client Agency Program Enrolment (CAPE) database,
Discharge Abstract Database (DAD), National Ambulatory Care Reporting System (NACRS),
Ontario Drug Benefit (ODB), Ontario Mental Health Reporting System (OMHRS), Ontario
institutions funded by the ministry (INST), and the Ontario Dementia Database (DEMENTIA).

Description

Ontario Health Insurance
Plan Claims Database
(OHIP)

Continuing Care Reporting
System (CCRS)

The OHIP claims databases contains data on services to Ontario
residents eligible for publicly funded health insurance by physicians.
In addition to unigue identifiers of physicians and patients, the main
data elements were service codes (for type of service provided),
location of the service, the number of units provided, and the fee
paid.

CCRS is a national standard supported by the Canadian Institute for
Health Information (CIHI) to which all Ontario nursing home facilities
are required to submit. It contains records of entry and discharge, as
well as assessment records done with the Resident Assessment
Instrument-Minimum Data Set 2.0 comprehensive assessment (RAI-
MDS 2.0). A RAI-MDS 2.0 assessment is required to be done within
the first 14 days for all stays of 14 days or longer, and then at 3-
month intervals thereafter or sooner, in cases of significant clinical
change. Information is used for individual care planning, outcome
measurement, quality measurement (including public reporting), and
for facility payment based on case mix. The CCRS also provides
facility characteristics such as rural location and number of beds
based on Statistics Canada’s Postal Code Conversion File (PCCF).

Registered Persons
Database (RPBD)

The RPDB provides basic demographic information on persons
registered through OHIP and the Ontario Drug Benefit (ODB).
Demographic information from a person’s health card, such as age,
sex, and postal code, are stored in the RPDB.

Corporate Provider
Database (CPDB)

The CPDB is a repository of health provider and health provider
organization data. It identifies service locations, health provider
credentials, and health provider demographics.

ICES Physician Database
(IPDB)

The IPDB contains additional physician information and their
practice, and is constructed from several other databases including
OHIP, CPDB, and the Ontario Physician Human Resources Data
Centre (OPHRDC). Main data elements consist of physician
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demographics, specialty, location, and measures of physician activity
and supply.

Client Agency Program The CAPE database contains a list of patients enrolled in primary care

Enrolment (CAPE) physician models, including the patient’s enrolment status (active or

database inactive).

Discharge Abstract The DAD captures comprehensive administrative, clinical, and

Database (DAD) demographic data from hospital records for discharges, deaths,
transfers, and sign-outs. It includes information for all acute- and
chronic-care hospitals and rehabilitation hospitals in Ontario.

The National Ambulatory | The NACRS captures data for community-based and hospital-based

Care Reporting System ambulatory care (from day survey, outpatient and community-based

(NACRS) clinics, and emergency departments).

The Ontario Drug Benefit | The ODB database contains records for all prescriptions dispensed

(ODB) database for individuals covered under the ODB program. All nursing home
residents are covered by the ODB program. Each record includes the
Drug |dentification Number (DIN), the type of drug, quantity
dispensed, the data the drug was dispensed, and the number of days
supplied for each drug.

The Ontario Mental The OMHRS contains administrative and clinical data on individuals

Health Reporting System | receiving adult mental health services in Ontario, at both admission

(OMHRS) and discharge.

Ontario health care The INST database contains information on institution types and bed

institutions funded by the | information of all institutions found in OHIP. The Master Numbering

Ministry of Health and System (MNS) file contains information about each institution

Long-Term Care (INST) number. It gives the institution name, the location, type, the facility
number it belongs to, and the time range it was in the MNS.

Ontario Dementia The DEMENTIA database is one of many ICES-derived cohorts using

Database (DEMENTIA) validated algorithms to identify people with specific disease.* A

combination of data sources are used to identify the prevalence of
those with dementia.

!Jaakkimainen RL, Bronskill SE, Tierney MC, et al. Identification of Physician-Diagnosed Alzheimer's Disease and
Related Dementias in Population-Based Administrative Data: A Validation Study Using Family Physicians' Electronic
Medical Records. J Alzheimers Dis. 2016;54(1):337-349. doi:10.3233/JAD-160105
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Supplemental Figure S1. Inclusion and Exclusion Criteria

[ Unigue residents in NHs over 2022 ]

s ~ n=92,740
Physicians billad in NH in 2022 for
at least 1 NH resident aver the Resident age was <19 or >105
resident follow-up pericd | n =86 excluded
n=2454 y - ~
\. Aasicl "
Naot assigned as an MRP to any NH —o[ m‘_ ':2"8 luded ofOntario ]
resident over 2022 0 oxe
~ ~ Y n=1,013 excluded D (" Resident died before being assessed
Physicians assigned 83 8n MRP to orthe vent period was less
any NH resident over 2022 than 7 days before deathdischarge
n=1,441 \ n= 2,071 excluded
~ g h ("Resident had no billi rds within
Priysician was MAP to a resident > el the M':oww-ur:;fi:d :
with multiple MRPs in 2022 1 = 2,632 excluded
0 = 19 sxcluded )
\ / Residants in NH available for MRP
é MRP was not a famity physician/ 0::!8';"_;;"71
general practitioner and did not - _
use domi NH billing modek Resident with no assigned MRP or >1
(monthly managementMee-for- assigned MRP
service codes) n= 1,812 excluded
_ N =54 excluded J Resident's MRP was not a family
Physicians assigned as an MRP to physician/g A practitioner and did
any NH resident over 2022 not use dominant NH billing models
n=1,368 n= 1,071 excluded

aver 2022

NH residents assigned to 8 single MRP
n=84,914
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Supplemental Table $1: Correlation matrix of commitment metric versions

Version

Description Formula Version | 1 2 3 4
Commitment % based on NH =~ Nrestdents o 45500 1 1.00 093 0.89 0.83
residents assigned to MRP Nattpationts
over all patients rostered to
MRP
Commitment % based on Nrestdents @djusted) o 40000 2 093 100 0.85 0.88
adjusted numbers for NH Natt patients (adjusted)
residents assigned to MRP
over all patients rostered to
MRP
Commitment % based on Nrestaents x bittings o 90004 3 0.89 085 1.00 0.95
numbers for NH residents Natt patients x pittings
assigned to MRP times
billings over all patients
rostered to MRP times
billings
Commitment % based on 4 0.83 088 0595 1.00
adjusted numbers for NH Nresidents (ad justed) x_dillings X
residents assigned to MRP ”ullpatl'(nu (ad fusted) x billings”
times billings over all patients 100%
rostered to MRP times
billings
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Supplement Text S2: Outcome Specification

Eight outcomes were used in the analysis of NH MRP commitment. Four indicators were
obtained from Ontario’s MyPractice in Long-Term Care (MPLTC) report.?

In examining associations with resident outcomes, we excluded residents under the age of 19
and over the age of 105, non-Ontario residents, death before the date of assessment, a resident
with an assessment period of less than 7 days, if no OHIP billings were rendered within the
follow-up period, if the resident had no assigned MRP or more than one, if the resident’s MRP
was not a family physician/general practitioner, and if the resident’s assigned MRP did not use
the dominant billing models in NH practice (see Supplemental Figure 1).

The following details how each outcome was defined and applied in the study.
Outcome: Antibiotic Prescriptions*

Description: This measures the percentage of NH residents who had at least one
antibiotic dispensed in 2022. These were prescribed by the assigned
MRP.

Due to data limitations, this indicator includes medications
dispensed that are prescribed on an as-needed basis (PRN).

Numerator: The number of NH residents with an MRP with at least one record
of an antibiotic drug dispensed in 2022.

Denominator: The total number of NH residents with an MRP in 2022.

List of medications: See below

Calculation: Numerator / Denominator X 100%

Data sources: OHIP, RPDB, ODB

Regression model Negative binomial regression modelled with the count (numerator)

details: of the indicator as a rate per 100 residents

Offset is the logarithm of total NH residents enlisted by the MRP
Outcome: Antipsychotic Prescriptions*

Description: This measures the percentage of NH residents diagnosed with
dementia who were prescribed an antipsychotic medication in
2022. This indicator looks at all prescriptions.
Exclusions: Diagnosis of psychosis, new to NH (<100 days), palliative
care in last 6 months.
Due to data limitations, this indicator includes medications
dispensed that are prescribed on an as-needed basis (PRN).

“Health Quality Ontario. Technical Appendix: MyPractice Long-Term Care.; No date:41.
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Numerator:

Denominator:

List of medications:

Calculation:
Data sources:

Regression model
details:
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The number of NH residents with dementia without psychosis with
an MRP with at least one record of an antipsychotic drug dispensed
in 2022.

The total number of NH residents with an MRP in 2022 who are 66
years and older, diagnosed with dementia, without psychosis, not
new to the NH, and not in palliative care.

See below

Numerator / Denominator X 100%

OHIP, RPDB, ODB, DAD, OMHRS, DEMENTIA

Pearson-scaled Poisson modelled with the count (numerator) of the
indicator as a rate per 100 residents

Offset is the logarithm of the total number of NH residents with an
MRP in 2022 who are 66 years and older, diagnosed with dementia,
without psychosis, not new to the NH, and not in palliative care

Outcome: Benzodiazepine Prescriptions*

Description:

Numerator:

Denominator:

List of medications:

Calculation:
Data sources:

Regression model
details:

This measures the percentage of NH residents who had at least one
benzodiazepine medication dispensed in 2022. This indicator looks
at all prescriptions.

Due to data limitations, this indicator includes medications
dispensed that are prescribed on an as-needed basis (PRN).
Exclusions: New to NH (<100 days), palliative care in last 6 months.
The number of NH residents with an MRP with at least one record
of a benzodiazepine drug dispensed in 2022.

The total number of NH residents with an MRP in 2022 who are 66
years and older, not new to the NH, and not in palliative care.

See below
Numerator / Denominator X 100%
OHIP, RPDB, ODB, DAD, OMHRS

Negative binomial regression modelled with the count (numerator)
of the indicator as a rate per 100 residents

Offset is the logarithm the total number of NH residents with an
MRP in 2022 who are 66 years and older, not new to the NH, and
not in palliative care

Outcome: Three or more CNS-active Medication Prescriptions*

Description:

This measures the estimated percentage of NH residents who had
three or more medications dispensed with central nervous system
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(CNS) activity in 2022. This is estimated on a given day over 2022
and the indicator looks at all prescriptions.

Due to data limitations, this indicator includes medications
dispensed that are prescribed on an as-needed basis (PRN).

Exclusions: New to NH (<100 days), palliative care in last 6 months.

Numerator: The number of NH residents with an MRP who had three or more
specified CNS-active medications dispensed in 2022.

Denominator: The total number of NH residents with an MRP in 2022 who are 66
years and older, not new to the NH, and not in palliative care.

List of medications: Includes antipsychotics, opioids, oral benzodiazepines, and
antidepressants, see specific list below.

Calculation: Numerator / Denominator X 100%

Data sources: OHIP, RPDB, ODB, DAD, OMHRS

Regression model Negative binomial regression modelled with the count (numerator)

details: of the indicator as a rate per 100 residents
Offset is the logarithm the total number of NH residents with an
MRP in 2022 who are 66 years and older, not new to the NH, and
not in palliative care

Outcome: Statin Prescriptions®

Description: This measures the percentage of NH residents who had at least one
statin dispensed in 2022. These were prescribed by the assigned
MRP.
Due to data limitations, this indicator includes medications
dispensed that are prescribed on an as-needed basis (PRN).

Numerator: The number of NH residents with an MRP with at least one record
of a statin drug dispensed in 2022.

Denominator: The total number of NH residents with an MRP in 2022.

List of medications: See below

Calculation: Numerator / Denominator X 100%

Data sources: OHIP, RPDB, ODB

Regression model Negative binomial regression modelled with the count (numerator)

details: of the indicator as a rate per 100 residents

Offset is the logarithm of total NH residents enlisted by the MRP

* Campitelli MA, Maxwell CJ, Giannakeas V, et al. The Variation of Statin Use Among Nursing Home Residents and
Physicians: A Cross-Sectional Analysis. Journal of the American Gerilatrics Society. 2017,65(9):2044-2051.

doi:10.1111/jgs.15013

Page 8 of 16

57



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

Outcome: Emergency Department (ED) Visits

Description: This measures the number of ED visits for NH residents in 2022.
Numerator: The number of NH residents with an MRP with at |east one record
of an ED visit in 2022.
Denominator: The total number of NH residents with an MRP in 2022.
Calculation: Numerator / Denominator X 100%
Data sources: OHIP, NACRS
Regression model Negative binomial regression modelled with the count (numerator)
details: of the indicator as a rate per 100 residents
Offset is the logarithm of NH total residents enlisted by the MRP
Outcome: Hospital Admissions
Description: This measures the number of hospital admission for NH residents in
2022,
Numerator: The number of NH residents with an MRP with at least one record of
a hospital admission in 2022.
Denominator: The total number of NH residents with an MRP in 2022.
Calculation: Numerator / Denominator X 100%
Data sources: OHIP, DAD
Regression model Negative binomial regression modelled as with the count
details: (numerator) of the indicator as a rate per 100 residents
Offset is the logarithm of total NH residents enlisted by the MRP
Outcome: Death of Residents
Description: This measures the number of NH residents who died in 2022.
Numerator: The number of NH residents with an MRP who died in 2022.
Denominator: The total number of NH residents with an MRP in 2022.
Calculation: Numerator / Denominator X 100%
Data sources: OHIP, RPDB
Regression model Negative binomial regression modelled with the count (numerator)
details: of the indicator as a rate per 100 residents

Offset is the logarithm of total NH residents enlisted by the MRP

*adapted from MPLTC reports

List of Medications by Drug Class Used in Outcome Calculations
Drug Class Medications
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Antibiotics Aminoglycosides: Amikacin; Gentamicin; Paromomycin®** excluded;
Tobramycin
Antibacterial/Antiprotozoal: Metronidazole
Carbapenems: Ertapenem
Cephalosporin (1st Generation): Cephalexin; Cefadroxil; Cefazolin
Cephalosporin (2nd Generation): Cefaclor; Cefprozil; Cefuroxime;
Cefoxitin
Cephalosporin (3rd Generation): Ceftazidime; Ceftriaxone; Cefixime
Fluoroquinolones: Ciprofloxacin; Levofloxacin; Moxifloxacin; Norfloxacin;
Ofloxacin
Glycopeptides: Vancomycin
Lincosamides: Clindamycin
Macrolides: Azithromycin; Clarithromycin; Erythromycin
Penicillins: Amoxicillin; Ampicillin; Cloxacillin; Penicillin
Sulfonamides, Trimetroprim and combination: Sulfamethoxazole &
Trimethoprim; Trimethoprim
Tetracyclines: Doxycycline; Minocycline; Tetracycline; Tigecycline
Urinary Anti-infectives: Fosfomycin; Methenamine; Nitrofurantoin;
Other Antibiotics: Colistin/Colistimethate; Daptomycin; Fidaxomicin;
Linezolid

Antipsychotics Typical: Chlorpromazine; Flupentixol; Fluphenazine; Haloperidol;
Loxapine; Methotrimeprazine; Periciazine; Perphenazine; Pimozide;
Pipotiazine; Thioridazine**; Thiothixene; Trifluoperazine; Zuclopenthixol
Atypical: Aripiprazole; Asenapine; Clozapine; Olanzapine; Lurasidone;
Paliperidone; Quetiapine; Risperidone; Ziprasidone

Benzodiazepines Alprazolam; Bromazepam; Chlordiazepoxide; Chlordiazepoxide HCL;

(oral Chlordiazepoxide HCL & Clidinium HCL; Clonazepam; Clorazepate
formulations Dipotassium; Diazepam; Estazolam; Flurazepam HCL; Ketazolam;
only) Lorazepam; Nitrazepam; Oxazepam; Temazepam; Triazolam
Opioids* Codeine; Oxycodone; Anileridine**; Opium; Buprenorphine;

Dextropropoxyphene; Fentanyl; Hydromorphone; Levorphanol;
Meperidine; Methadone; Morphine; Oxymorphone; Propoxyphene;
Sufentanil

Antidepressants* Amitriptyline; Amoxapine; Bupropion; Citalopram; Clomipramine;
Desipramine; Desvenlafaxine; Doxepin; Duloxetine; Escitalopram;
Fluoxetine; Fluvoxamine; Imipramine; Mirtazapine; Moclobemide;
Nefazodone; Nortriptyline; Paroxetine; Phenelzine; Protriptyline;
Sertraline; Tranylcypromine; Trazodone; Trimipramine; Tryptophan;
Venlafaxine; Vortioxetine

Statins Atorvastatin Calcium; Atorvastatin Calcium & Amlodipine Besylate
combination; Fluvastatin; Fluvastatin Sodium; Lovastatin; Pravastatin
Sodium; Rosuvastatin Calcium; Simvastatin

*Includes NSAIDs and other combination medications that have an opioid in the formulation.
**No longer manufactured or available in Canada.
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Count of total patients

rostered in 2022, n*

Count of total patients billed

in 2022, n*

No. patients rostered for in

2022, mean (SD)"

No. patients rostered for in

2022, mean (SD)* (Adjusted)

No. patients billed for in 2022,
“mean (SD)*

No. patients billed for in 2022,

mean (SD u

Count of community patients
rostered, n°
Count of community patients

' billed for, n®
No. community patients
rostered per MRP, mean (SD)®
No. community patients
rostered per MRP, mean (SD)"*
(Adjusted)
No. community patients billed
for per MRP, mean (SD)°
No. community patients billed
for per MRP, mean (SD)®
(Adjusted)

Proportion of total OHIP
billings made up of: mean (SD)
with primary feecodes to
primary care practice

with primary feecodes to
primary care practice for
patients aged 75+

Office practice

Commitment (_proporﬂon of practice) of MRP by Quintile
Qi Q2 Q3 Q4 Qs All
(lowest) (hlihest) %klans
519,850 470,152 462,743 366,115 77,355 1,896,215
(792,400) (744,981) (813,623) (805,450) (360,643) | (3,517,097)
464,395 406,283 401,948 327,781 154,319 1,754,726
(1,112,048) (978,355) (1,089,229) (1,152,027) (1,079,123) | (5,410,782)
1897.3 1722.2 1695.0 1336.2 282.3 1386.1
(1450.7)  (881.7) (823.0) (741.5) (420.2) (1092.5)
2892.0 27289 2980.3 2939.6 1316.2 2571.0
(2180.2) (1433.8) (1486.1) (1854.7) (1414.2) (1812.8)
1694.9 1488.2 14723 1196.3 563.2 1282.7
(1275.1) (698.9) (761.3) (685.6) (629.7) (930.2)
4058.6 3583.7 3989.9 4204.5 3938.4 3955.3
3088.5 1931.1 2725.4 3455.0 4010.0 31245
517,514 462,388 446,897 336,530 43,203 1,806,532
(776,811)  (693,778) (703,570)  (596,352)  (123,933) | (2,894,443)
458,421 395,233 381,391 291,237 109,035 1,635,317
(1,064,874) (898,537) (934,829) (869,834) (731,453) | (4,499,526)
1888.7 1693.7 1637.00 1228.2 157.7 1320.6
(1446.7) (867.5) (792.6) (689.2) (341.8) (1093.7)
2835.1 25413 2577.2 2176.5 452.3 2115.8
(2146.4) (1333.5) (1301.9) (1519.3) (756.5) (1710.0)
1673.1 1447.7 1397.0 1062.9 397.9 1195.4
(1269.0) (688.9) (726.9) (655.0) (603.1) (936.5)
3886.4 32913 34243 3174.6 2669.5 3289.1
(3036.8) (1861.3) (2449.5) (3280.0) (3795.9) (2984.3)
45.1(14.1) 42.0 38.5(13.1) 30.7(14.7) 7.7(115) | 32.8(18.9)
(13.0)
8.6(5.1) 8.2 (4.8) 8.0(4.6) 8.0 (6.8) 3.9(6.1) 7.4 (5.8)
28.7 (13.0) 259 23.3(11.0) 19.0(11.5) 6.2 (9.6) 20.6 (13.8)
(11.6)
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Hospital practice 5.1(7.5) 4.7(7.7) 3.84(7.7) 4.0(9.3) 6.9(135) | 4.9(9.5)

ED practice 3.3(7.0) 3.2(7.4) 2.2 (6.3) 1.8(6.9) 2.4 (11.3) 2.6(8.0)

Home based practice 0.6 (2.6) 0.3 (0.8) 0.3 (0.8) 0.5(1.3) 0.8(2.4) 0.5(1.7)

All others 59.4 (12.8) 57.5 52.4(13.6) 43.0(16.8) 22.1(21.5) | 46.9(21.0)

(13.4)
Billing model used for primary care practice, n (%)
Solo fee-for-service 22(8.0%) 18(6.6%) 14(5.1%) 40(14.6%) 128 222 (16.2%)
(46.7%)

Enhanced fee-for-service 21(7.7%) 19(7.0%) 29(10.6%) 36(13.1%) 43(15.7%) | 148(10.8%)

Non-team based capitation 72 (26.3%) 76 94 (34.4%) 103 42 (15.3%) | 387 (28.3%)
(27.8%) (37.6%)

Team based capitation 141 140 127 88(32.1%) 52(19.0%) | 548 (40.1%)

(51.5%)  (51.3%) (46.5%)

Other patient enroliment 18 (6.6%) 20(7.3%) 9(3.3%) 7(2.6%) 9(3.3%) 63 (4.6%)

models

Referrals for NH residents

Total number of referrals, n 207 1065 2491 4558 6005 14326

No. referrals by MRP, mean 0.8(1.5) 3.9(4.0) 9.1(9.4) 16.6(16.2) 21.9(29.2) | 10.5(17.5)

(sD)

No. referrals by MRP, median 0(0-1) 3 (1-6) 7 (3-12) 13 (6-22) 12 (5-28) 5(1-13)

(Q1-Q3)

Distribution of specialist referrals, n (%)

Diagnostic 0 (0.0%) *1.5 *9.13 18 (0.4%) 17 (0.3%) 49 (0.3%)

ED 0 (0.0%) *1-5 *5-9 18 (0.4%) 20 (0.3%) 48 (0.3%)

FP/GP 49 (23.7%) 267 603 1,172 1,681 3,772
(25.1%) (24.2%) (25.7%) (28.0%) (26.3%)

Medical 95 (45.9%) 462 1,125 2,157 3,066 6,905
(43.4%) (45.2%) (47.3%) (51.1%) (48.2%)

Surgical 63 (30.4%) 330 745 1,193 1,221 3,552
(31.0%) (29.9%) (26.2%) (20.3%) (24.8%)

MRP = most responsible provider, NH = nursing home, SD = standard deviation, OHIP = Ontario Health Insurance
Plan, ED = emergency department, FP/GP = family practitioner/general practitioner, CAPE = Client Agency
Program Enrollment database

“Based on MRP assignment, virtual rosters, and CAPE

EBased on virtual rosters, and CAPE

Page 12 of 16
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Supplemental Table $3. Physician characteristics and unadjusted regression analysis of outcomes, Jan 1 - Dec 31, 2022

Primary Outcomes Secondary Outcomes
Rate Ratio (95% Cl) Rate Ratio (95% Cl)
Antibiotics  Antipsychoti Benzodiazepine 3+ CNS-active | Statin ED Visits Hospital Death
Prescription ¢ Prescription Prescription Prescription (n=1368) Admission  (n=1368)
(n=1368) Prescription  (n=1313) (n=1313) (n=1368) (n=1368)

(n=1215)

Characteristic Unadlusted Unadlusud Unadlusted Unadlusted Unadisted Unadisted Unadlusted Unadisud

1% of Practice 1.00 (1.00-

1.00)
Years of 1.02 (1.01-
practice in NH  1.03)
(5-yr)

# NHs an MRP bills in

One NH Reference
Two NH 1.01(0.97-

1.05)
Three or more 1.03 (0.99-
NH 1.08

Physician Sex  0.99 (0.96-

(Female) - 1.03)
Physician in 0.98 (0.94-
rural or small 1.03)
town
Physician Training, n (%)
CMG Reference
IMG 0.99 (0.95-

1.03)
Unknown 0.91 (0.87-
0.95)

Full-time equivalent Status
Less than half- 1.02 (0.98-
time 1.07)

1.00 (1.00-
1.00)
1.01 (1.00-
1.02)

Reference
1.04 (0.99-
1.09)

0.94 (0.90-
0.99

1.00 (0.95-
1 1.05)

1.12 (1.06-

1.19)

Reference

0.95 (0.90-

1.01)

0.98 (0.92-
- 1.04)

0.97 (0.91-
1.04)

1.00 (1.00-1.00)

1.01 (0.99-1.02)

Reference
1.00 (0.93-1.07)

0.95 (0.89-1.03)

1.00 (0.95-1.06)

1.13(1.04-

1.21)

Reference
1.08 (1.00-1.16)
1.03 (0.96-1.11)

1.09 (1.00-
1.19)

0.999 (0.999-
0.999)

0.99 (0.98-
0.999)

Reference
1.02 (0.97-1.06)

0.98 (0.93-1.02)

1.03 (0.99-1.07)
1.13 (1.08-
1.19)

Reference

1.02 (0.98-1.07)

1.05 (1.01-
1.10)

1.00 (0.95-1.05)

1.00 (1.00-
1.00)
1.02 (1.01-
1.04)

Reference
1.02 (0.96-
1.08)

1.13 (1.05-
1.20

0.95 (0.90-
0.999)
0.82 (0.77-
0.88)

Reference
1.05 (0.98-
1.12)

0.90 (0.85-
0.96)

1.00 (0.93-
1.08)

62

0.998 (0.998- 1.00(1.00-

0.999) 1.00)

0.98 (0.97- 1.01(0.99-

0.996) 1.02)

Reference Reference

1.03 (0.96- 1.05 (0.97-

1.10) 1.14)

1.04 (0.96- 1.12(1.03-

1.11 1.21

0.95 (0.90- 0.90 (0.85-
- 1.01) ~ 0.96)

1.01 (0.95- 0.69 (0.63-

1.09) 0.75)

Reference Reference

1.11 (1.03- 1.05 (0.97-

1.19) 1.15)

1.16 (1.08- 1.04 (0.96-
- 1.23) 0 1.13)

1.05 (0.98- 1.11(1.01-

1.13) 1.21)

1.00 (1.00-
1.00)
1.02 (1.01-
1.04)

Reference
1.03(0.97-
1.10)

0.88 (0.82-
0.94

1.00 (0.94-

1.05) |
1.24 (1.16-
1.33)

Reference

0.97 (0.90-

1.04)

0.86 (0.80-
10.92)

0.93 (0.86-
1.00)
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Half to full- 1.00(0.96- 0.98 (0.92- 1.08 (0.98-1.17) 0.99(0.94-1.04) | 1.01 (0.93- 1.06 (0.98- 1.13(1.03- 0.94(0.87-
time 1.06) 1.05) 1.08) 1.14) 1.24) 1.02)
Full-time Reference Reference Reference Reference Reference Reference Reference Reference
More than 1.02(0.95-  0.96 (0.88- 1.04 (0.93-1.18) 0.96(0.85-1.04)  1.08 (0.97- 1.20(1.07- 1.37(1.19- 0.86(0.77-
full-time 1.09) 1.04) 1.20) 1.35) 1.56) 0.96)

NH Billing Model

Monthly Reference Reference Reference Reference Reference Reference Reference Reference
Management

Fee-for- 0.94(0.89- 1.12(1.02- 1.16 (1.04- 1.07 (1.00-1.14) | 0.86 (0.78- 1.04 (0.94- 0.82(0.72- 1.22(1.10-
service 1.01) 1.22) 1.29) 0.95) 1.14) 0.92) 1.35)

Bold iterns indicate significant confidence intervals. MRP = most responsible provider, NH = nursing home, CNS = central nervous system, ED = emergency department, CMG = Canadian Medical

Graduate, IMG = International Medical Graduate
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Supplemental Table S4. Sensitivity analysis (excludes MRPs with <20 enlisted residents, and threshold of 80% NH practice commitment)

Primary Outcomes Secondary Outcomes
Rate Ratio (95% Cl) Rate Ratio (95% Cl)
Antibiotics = Antipsychotic Benzodiazepine 3+ CNS-active | Statin ED Visits Hospital Death
Prescription Prescription  Prescription Prescription Prescription (n=955) Admission  (n=955)
(n=955) (n=952) (n=954) (n=954) (n=955) (n=955)
Characteristic  Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted Adjusted
Less than 80% Reference Reference Reference Reference Reference Reference Reference Reference
of practice
80% ormore  1.00(0.95-  1.02(0.96- 0.98 (0.89-1.07) 0.97 (0.92- 0.98 (0.91- 0.90(0.83- 0.95(0.86- 0.98 (0.91-
of practice 1.05) 1.09) 1.03) 1.07) 0.99) 1.05) 1.07)
Years of 1.01(1.00- 1.01(1.00- 1.03 (1.01-1.05) 1.00 (0.99- 1.02(1.00- 0.99(0.97- 1.01(0.99- 1.01(0.99-
practiceinNH  1.02) 1.02) 1.01) 1.03) 1.01) 1.03) 1.03)
(S-yr)
# NHs an MRP bills in
One NH Reference Reference Reference Reference Reference Reference Reference Reference
Two NH 0.99 (0.95-  1.05(0.99- 0.99(0.92-1.06) 1.03(0.98- 0.98 (0.92- 1.04(0.97- 1.04(0.96- 1.05(0.98-
1.03) 1.11) 1.08) 1.04) 1.11) 1.12) 1.12)
Three or more 1.00 (0.95-  0.95 (0.90- 0.95(0.88-1.03) 1.01(0.96- 1.05(0.97- 1.04(0.97- 1.05(0.96- 0.92(0.86-
NH 1.04 1.01 1.06 1.12 1.12 1.14 0.99
Physician Sex 1.02 (0.99-  1.01(0.96- 1.04 (0.97-1.11) 1.03 (0.99- 0.98 (0.93- 0.93(0.88- 0.94(0.87- 1.01(0.95-
(Female) 1.06) 1.06) 1.07) 1.04) 0.99) 1.01) 1.08)
Physician in 1.00 (0.95-  1.10(1.03- 1.11 (1.02-1.21) 1.14(1.08- 0.85(0.79- 0.96(0.89- 0.70(0.63- 1.24(1.15-
rural orsmall  1.05) 1.17) 1.20) 0.92) 1.03) 0.77) 1.33)
“town
Physician Training, n (%)
CMG Reference Reference Reference Reference Reference  Reference  Reference  Reference
IMG 0.99 (0.95- 0.98(0.92- 1.12 (1.03-1.21) 1.03 (0.98- 1.04(0.97- 1.11(1.03- 1.05(0.96- 1.00(0.93-
1.04) 1.04) 1.08) 1.12) 1.20) 1.14) 1.07)
Unknown 0.97 (0.92-  1.01(0.94- 1.14 (1.03-1.25) 1.04 (0.98- 0.99(0.91- 1.12(1.03- 1.15(1.04- 0.89(0.82-
1.02) 1.09) 1.10) 1.08) 1.22) 1.27) 0.97)
Full-time equivalent Status
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Less than half- 1.03 (0.97- 1.01 (0.94- 1.15 (1.05-1.26) 1.02 (0.96- 1.00(0.92- 1.04(0.96- 1.04(0.95- 0.97 (0.90-
time 1.08) 1.09) 1.08) 1.08) 1.12) 1.15) 1.05)

Half to full- 1.00 (0.95- 1.04 (0.96- 1.15(1.04-1.26) 1.02 (0.96- 0.98 (0.91- 1.05(0.96- 1.05(0.95- 1.00(0.92-
time 1.06) 1.12) 1.08) 1.07) 1.14) 1.16) 1.08)
Full-time Reference Reference Reference Reference Reference Reference Reference Reference
More than 1.01 (0.94- 1.03 (0.94- 1.15(1.00-1.31) 0.99 (0.91- 1.03(0.92- 1.13(1.00- 1.17(1.02- 0.98(0.87-
full-time 1.10) 1.14) 1.08) 1.16) 1.28) 1.35) 1.10)

NH Billing Model

Monthly Reference Reference Reference Reference Reference Reference Reference Reference
Management

Fee-for- 0.99 (0.92- 1.07 (0.97- 1.09 (0.96-1.24) 1.01(0.93- 0.95(0.84- 1.03(0.92- 0.93(0.81- 0.98(0.87-
service 1.07) 1.18) 1.10) 1.06) 1.16) 1.07) 1.10)

Bold iterns indicate significant confidence intervals. MRP = most responsible provider, NH = nursing home, CNS = central nervous system, ED = emergency department, CMG = Canadian Medical
Graduate, IMG = International Medical Graduate
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Appendix 1. Completed Record Statement

The RECORD statement — checklist of items, extended from the STROBE statement, that should be reported in observational studies using
routinely collected health data.

Item | STROBE items Location in RECORD items Location in
No. manuscript where manuscript
items are reported where items are
reported
Title and abstract
1 (a) Indicate the study’s design Lines 1-2, 70 RECORD 1.1: The type of data used Lines 70-71
with a commonly used term in Lines 64-90 should be specified in the title or Lines 68-71
the title or the abstract abstract. When possible, the name of Line 70
(b) Provide in the abstract an the databases used should be included.
informative and balanced
summary of what was done and RECORD 1.2: If applicable, the
what was found geographic region and timeframe

within which the study took place
should be reported in the title or
abstract.

RECORD 1.3: If linkage between
databases was conducted for the study,
this should be clearly stated in the title

or abstract.
Introduction
Background 2 Explain the scientific Lines 94-120
rationale background and rationale for the
investigation being reported
Objectives 3 State specific objectives, Lines 125-130
including any prespecified
hypotheses
Methods
Study Design 4 Present key elements of study Lines 135-136
design early in the paper
Setting 5 Describe the setting, locations, Lines 136-140

and relevant dates, including
periods of recruitment, exposure,
follow-up, and data collection
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Participants (a) Cohort study - Give the Lines 155-168 RECORD 6.1: The methods of study Lines 155-168
eligibility criteria, and the population selection (such as codes or | Lines 157-158
sources and methods of selection algorithms used to identify subjects) Lines 144-145
of participants. Describe should be listed in detail. If this is not
methods of follow-up possible, an explanation should be
Case-control study - Give the provided.
eligibility criteria, and the
sources and methods of case RECORD 6.2: Any validation studies
ascertainment and control of the codes or algorithms used to
selection. Give the rationale for select the population should be
the choice of cases and controls referenced. If validation was conducted
Cross-sectional study - Give the for this study and not published
eligibility criteria, and the elsewhere, detailed methods and results
sources and methods of selection should be provided.
of participants
RECORD 6.3: If the study involved
(b) Cohort study - For matched linkage of databases, consider use of a
studies, give matching criteria flow diagram or other graphical display
and number of exposed and to demonstrate the data linkage
unexposed process, including the number of
Case-control study - For individuals with linked data at each
matched studies, give matching stage.
criteria and the number of
controls per case
Variables Clearly define all outcomes, RECORD 7.1: A complete list of codes | Lines 170-211
exposures, predictors, potential and algorithms used to classify Supplemental
confounders, and effect exposures, outcomes, confounders, and | Text 1 and 2
modifiers. Give diagnostic effect modifiers should be provided. If
criteria, if applicable. these cannot be reported, an
explanation should be provided.
Data sources/ For each variable of interest, Lines 170-199
measurement give sources of data and details
of methods of assessment
(measurement).
Describe comparability of
assessment methods if there is
more than one group
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Bias 9 Describe any efforts to address  Lines 135-198
potential sources of bias

Study size 10 Explain how the study size was  Lines 155-168
arrived at Supplemental Figure
1

Quantitative 11 Explain how quantitative Lines 170-211
variables variables were handled in the

analyses. If applicable, describe

which groupings were chosen,

and why

Statistical 12 (a) Describe all statistical Lines 214-230
methods methods, including those used to
control for confounding

(b) Describe any methods used
to examine subgroups and
interactions

(c) Explain how missing data
were addressed

(d) Cohort study - If applicable,
explain how loss to follow-up
was addressed

Case-control study - 1f
applicable, explain how
matching of cases and controls
was addressed

Cross-sectional study - If
applicable, describe analytical
methods taking account of
sampling strategy

(e) Describe any sensitivity
analyses
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Data access and
cleaning methods

RECORD 12.1: Authors should
describe the extent to which the
investigators had access to the database
population used to create the study
population.

RECORD 12.2: Authors should
provide information on the data
cleaning methods used in the study.

Lines 150-151
Line 144

for each variable of interest

Linkage RECORD 12.3: State whether the Lines 144-145,
study included person-level, 155-157
institutional-level, or other data linkage
across two or more databases. The
methods of linkage and methods of
linkage quality evaluation should be
provided.

Results

Participants 13 (a) Report the numbers of Supplemental Figure | RECORD 13.1: Describe in detail the | Lines 155-168

individuals at each stage of the 1 selection of the persons included in the | Supplemental
study (e.g., numbers potentially = Lines 234-235 study (ie., study population selection) | Figure 1
eligible, examined for eligibility, including filtering based on data Lines 234-235
confirmed eligible, included in quality, data availability and linkage.
the study, completing follow-up, The selection of included persons can
and analysed) be described in the text and/or by
(b) Give reasons for non- means of the study flow diagram.
participation at each stage.
(c) Consider use of a flow
diagram
Descriptive data | 14 (a) Give characteristics of study = Lines 234-249
participants (e.g., demographic,  Figure 1
clinical, social) and information = Table 1
on exposures and potential Supplemental Table
confounders 2
(b) Indicate the number of
participants with missing data
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(c) Cohort study - summarise
follow-up time (e.g., average and
total amount)

Qutcome data

15

Cohort study - Report numbers
of outcome events or summary
measures over time
Case-control study - Report
numbers in each exposure
category, Or summary measures
of exposure

Cross-sectional study - Report
numbers of outcome events or

summary measures

Lines 251-256
Table 2

Main results

16

(a) Give unadjusted estimates
and, if applicable, confounder-
adjusted estimates and their
precision (e.g., 95% confidence
interval). Make clear which
confounders were adjusted for
and why they were included
(b) Report category boundaries
when continuous variables were
categorized

(c) If relevant, consider
translating estimates of relative
risk into absolute risk for a
meaningful time period

Supplemental Table

3

Table 3

Lines 264-284
Lines 171-211

Other analyses

17

Report other analyses done—
e.g., analyses of subgroups and
interactions, and sensitivity
analyses

Lines 286-295

Discussion

Key results

18

Summarise key results with
reference to study objectives

Lines 299-304

Limitations

19

Discuss limitations of the study,
taking into account sources of
potential bias or imprecision.

Lines 381-407

70

RECORD 19.1: Discuss the

implications of using data that were not

created or collected to answer the

specific research question(s). Include

Lines 319-328
Lines 381-407
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Discuss both direction and discussion of misclassification bias,
magnitude of any potential bias unmeasured confounding, missing
data, and changing eligibility over
time, as they pertain to the study being
reported.
Interpretation 20 Give a cautious overall Lines 306-365
interpretation of results
considering objectives,
limitations, multiplicity of
analyses, results from similar
studies, and other relevant
evidence
Generalisability | 21 Discuss the generalisability Lines 302-378
(external validity) of the study
results
Funding 22 Give the source of funding and  Lines 38-43
the role of the funders for the
present study and, if applicable,
for the original study on which
the present article is based
Accessibility of RECORD 22.1: Authors should Referenced in
protocol, raw provide information on how to access | manuscript, and
data, and any supplemental information such as | supplemental
programming the study protocol, raw data, or files.
code programming code.

*Reference: Benchimol EI, Smeeth L, Guttmann A, Harron K, Moher D, Petersen I, Serensen HT, von Elm E, Langan SM, the RECORD Working
Committee. The REporting of studies Conducted using Observational Routinely-collected health Data (RECORD) Statement. PLoS Medicine 2015;

in press.

*Checklist is protected under Creative Commons Attribution (CC BY) license.
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CHAPTER THREE
Establishing primary care physician commitment in Canadian long-term care homes: a
protocol for a modified e-Delphi study
Summary

The third chapter describes the methodology of a modified e-Delphi consensus
study designed to establish expectations for primary care physician (PCP) commitment
in Canadian long-term care (LTC) homes. Building directly on the findings from Chapter
2, which demonstrated that administrative measures inadequately capture the
complexity of physician commitment, | developed a rigorous consensus methodology to
create a comprehensive, data-agnostic framework for expectations of commitment. The
protocol employs a two-round modified e-Delphi approach with an expert panel of
frontline LTC physicians from across Canada, incorporating both quantitative ratings
and qualitative feedback to evaluate candidate statements on relevance and feasibility.
This methodological innovation addresses the critical gap identified in Chapter 2 by
moving beyond billing-based measures to establish consensus-based expectations that
can be applied across diverse data sources and practice settings.

The study protocol was designed following established guidelines (RAND and
ACCORD) and includes a virtual meeting component between rounds to facilitate in-
depth discussion among geographically dispersed experts. The consensus-building
approach ensures that the resulting framework reflects the collective expertise of
Canadian LTC physicians. This protocol establishes the methodological foundation for
developing a robust, evidence-informed expectations of physician commitment that can

guide future research, policy development, and quality improvement initiatives in LTC
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settings, directly addressing the lack of consensus identified as a key knowledge gap in
the field.

Citation

Dash D, Potter M, Siu HYH, Quail P, Katz P, McCarthy LM, Peck S, Tripp D, Costa AP,
Rochon P, Savage RD, Jones A, & Stall N. Establishing primary care physician
commitment in Canadian long-term care homes: a protocol for a modified e-Delphi
study. BMJ Open. 2025;15(2):e093277. doi:10.1136/bmjopen-2024-09327

Used with permission from the British Medical Journal

73



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

Establishing primary care physician
commitment in Canadian long-term care
homes: a protocol for a modified e-Delphi

BM) Open

To cite: Dash D, Potler M,

Siu H-H, & al Establishing
prisary care physician
commitment in Canadian leng-
{erm care homes: & protocal for
& modified e-Delphi

study. B Open
2025,16:6003277. dei:10.1136/
bmjopen-2024-020277

» Prepublicasion history for
this papar is avalsble onfing.
To view thess fikes, plesss visit
the jeumal onfine (Migs://dsi.
ep/10.11 38 bemjopen-2024-
03%277).

Receved 04 September 2024
Accepled 27 January 2025

—') Check for updates

© Aumons) (or their
employensl) 2025, Re-use
permitted under OC BY-NC. No
commercial re-use, See rights
and parmissions. Published by
BMJ Greup.

For numbered alflisions see
end of artide.
Correspondence 1o

Dr Nathan Stall;

nathan stab@mail uloronto.ca

study

Darly Dash @ ,' Maya Potter,” Henry Yu-Hin Siu,® Patrick Quail,* Paul Katz,*®
Lisa M McCarthy # " Samantha Peck,’ Dee Tripp,'® Andrew P Costa @ "'
Paula Rochon @ ,'*" Rachel D Savage @ ,'>'* Aaron Jones ® " Nathan Stall'*"®

ABSTRACT

Introduction The delivery of medical sarvices by primary
care physicians (PCPs) in long-tarm care (LTC) homes
lacks consistency. There is no Canadian standard for PCP
commitment in the LTC home setting, which can influence
the quality of care delvered and resident health outcomes.
The PCP's commitment to LTC practice is theorised as

the proportion of a physician’s practios dedicated o LTC,
the number of residents for whom they provide care and
the tme spant on individual resident ancounters. We aim
1o establish consensus on expectations concaming PCP
commitment in Canadian LTC homes.
Methods and analysis We describe a protocol for a two-
round modified -Delphi study assessing the consansus
of an expert panal, guided by the RAND methodological
guidance for conducting Delphi paneis and the ACcurate
COnsensus Reporting Document (ACCORD) guidaline for
healthcare-based consensus studies. We will recruit pan-
Canadian experts who demonstrate extensive knowledge
and exparience in medical care delivery and medical
practice models in the Canadian LTC sector. A literature
review will generate a candidate kst of statements
constituting PCP commitment. The first round evaluates
the ralevance and feasibility of candidate statements
through an online questionnaire. Panellists may also write
opan-ended, qualitative responses to add rationales,
suggest alternatives and share new ideas. We will than
host a virtual synchronous mesting to have an in-depth
discussion about the results from round one. A second
quastionnaire will be distributed to evaluate the remaining
statements that have not reached consensus, and any new
statements added based on the same criteria.

Ethics and dissemination The Hamiton Integrated
Research Ethics Board (Project ID #17321) approved

our study. The findings will be disseminated through
manuscripts, presentations, and the lead author's thesis.
Trial registration number The ISRCTN Registry:
#35125526.

INTRODUCTION

In Canada, the delivery of medical services
in long-term care (LTC) homes varies, with
some homes having multple primary care
physicians (PCPs) caring for small numbers

STRENGTHS AND LIMITATIONS OF THIS STUDY

«» Recruitment of frontiine long-tarm care (LTC) pri-
mary care physicians (PCPs) from across Canada
{with differant levels of training, education, career
stage, geography, sex, raca/ethnicity) with extensive
knowledge of medical care provision for LYC resi-
dants to gather dwersa perspectives on what con-
stitutes PCP commitment.

«» Candidate statements reflecting PCP commitment
will be informed by the published and grey literature
o understand the current landscape of PCP com-
mitmant, establishing a foundation for a potential
Canadian standard.

«» This study focuses on the perspectives of PCPs and
will not include nurse practitioners, given their limit-
ed ability to function as the most responsible provid-
er across Canada. Consequently, their perspectives
concerming commitment may be excluded from our

study.

«» We will gather and analyse both quantitative data
and open-ended responses from the e-Delphi ques-
tionnaires, offenng detailed explanations and clani-
cations on the statemants for rating.

«» This study will establish an evidence-informed, ro-
bust definition for PCP commitment in LTC, which
can have substantial impacts on the LTC sector in
research, policy, clinical practice, and on resident
and caragiver experiences and outcomes.

of residents, while others choose to have one
provider caring for as many as 100 or more
residents.’ * While PCP commitment in LTC
has been operationalised differently based
on a conceptual framework, it is generally
defined as the proportion of a PCP’s practice
dedicated to LTC homes, the number of LTC
residents for whom they provide care and the
ume spent on individual resident encoun-
ters." ' Existing research demonstrates that
higher quality care within a LTC home results
when fewer dedicated physicians are involved
and when they are onsite more frequently.”

BM) Group
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Most evidence linking PCP commitment to quality of
care originates from the USA and Europe, with no inter-
national or Canadian standard or consensus for PCP
commitment in the LTC home seuing.’

Previous research by our team demonstrated that 1527
most responsible physicians (MRPs) provide medical care
across 626 LTC homes situated in Canada's most populous
Province of Ontario; the MRP is the PCP, who provides
medical care, including directing and coordinating the
changing care needs and managing wreatment and care
plans of a resident.” Ninety-eight percent of these
MRPs are family physicians, and 28% have a certificate
of added competence in the care of the elderly (COE),
palliative care or emergency medicine.” "' In 2017, we
described aspects of physician commiument in Ontario’s
LTC homes in a population-based study. We reported that
a small number (14%) of all MRPs in ITC homes cared
for half (50%) of all residents across the pmvince.g In our
most recent work, we found the demographic character-
istics of this LTC MRP workforce between 2019 and 2021
to be similar to the workforce in 2017, while the prac-
tce patterns over the COVID-19 pandemic shifted to a
smaller workforce delivering care to fewer residents.”

Given the emerging recognition of the importance of
physician commitment and the absence of an accepted
standard or expectaton, consensus-building methods
are needed to establish a definition for PCP commitment
in Canadian LTC homes. The objective of this study is
to establish consensus on expectations concerning PCP
commitment in Canadian ITC homes based on an expert
panel. We conceptualise commitment as an individual
physician's engagement in the medical care of the LTC
resident and with the family, the care team, the LTC home
and their medical practice in the LTC sector to execute
high-quality resident-centred care. The research question
is: what are the consensus-determined elements of expectations for
PCP commitment in the LTC setting? This work will support
the measurement of LTC PCP commitment using health
administrative data, ultimately allowing for the design
and evaluation of strategies to improve practice commit-
ment and quality.

METHODS AND ANALYSIS
Study design
This study uses a modified e-Delphi design to assess
the consensus of an expert ?an_el and is not an update
of preexising guidelines.'*"” Consensus-generating
methods (ie, the nominal group technique, Delphi or
RAND/UCLA Appropriateness Method) are a scientific
approach to establishing agreement by deriving evidence
through consultation from expert opinion and gmuP
consensus where empirical evidence is unavailable."""
These methods are beneficial for exwacting reliable
information from the collective knowledge of a group,
such as those in the medical profession."”

The modified Delphi technique is a variation of the
traditional Delphi method, which involves a structured,
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Figure 1 Overview of the modified e-Delphi study.

anonymous communication process among experts
and is commonly used in health research.” " " The
modified Delphi technique extends the conventional
method by incorporating a meeting among experts
between rounds of structured questionnaires. This adap-
tation facilitates interaction between experts to discuss
results and conflicting opinions between rounds. ™ "
Further, the modified e-Delphi variant provides for the
use of virtual electronic platforms for communication
and data collection instead of in-person physical meet-
ings, which is partcularly helpful with geographically
dispersed groups.”*" In our study, we will use the modi-
fied e-Delphi technique as a structured, iterative process
o collect expert input through a series of rounds unul
group consensus (defined below) is achieved." "

We designed our study using the 2023 RAND method-
ological guidance for conducting and critically appraising
Delphi panels and the ACcurate COnsensus Reporting
Document (ACCORD) guideline for healthcare-based
consensus studies.”” # An ACCORD guideline checklist
for reporting consensus methods can be found in online
supplemental file 1, which aided in the reporting of this
study pmmcol.” The swmdy protocol was prospectively
registered with the ISRCTN registry (https://doi.org/10.
1186/ISRCTN35125526) on 10 July 2024,

Data collection
There are several components to this modified e-Delphi
study (figure 1).

Preparation and literature review prior to round one

The preparation stage of the modified e-Delphi study
ensures the validity and accuracy of the study by clearly
conceptualising the goals and aims, examining existing
research and involving experts to support the develop-
ment of the study.” ¥ We completed a comparative policy
analysis based on the peerreviewed and grey literature
o inform the questionnaire statements (manuscript
under preparation). This review clarified what is known
and what constitutes PCP commitment in each Cana-
dian province and territory, as well as within 15 coun-
wries, like Canada, with above OECD average spending
for LTC services. We searched PubMed, Google Scholar
and Google from 8 May 2023 to 18 August 2023, with

2
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(_ Criteria for Rating j

Feasible
The statement is possible to measure

" 'l'hol » -I and perform for PCP commament given
m:f?’o comn:m the current [ practices, resources,
£ environment, etc.
?
1 2 3 - s [ ? N/A
S S U (N T—
L) L) I L L) I
Noutnal

Extramely lrrelevant/ Extremely
not feasible 1elovant [feausie

Figure 2 Evaluative criteria for rating primary care physician commitment in Canadian long-term care homes. LTC, long-term

care; PCPs, primary care physiclans.

an updated search from 30 May 2024 to 1 August 2024,
using keywords such as LTC, nursing home, physician,
MRP/provider, standards, requirements and country or
Jjurisdicdon name. We searched for official ministerial
or jurisdictional documents and peer-reviewed material.
Using these findings, we generated a candidate list of
statements that our expert panel will formally evaluate
based on the conceptualisation of commiunent. Our
review found limited information on PCP commitment
through the comparative policy analysis. Despite efforts
to search peerreviewed literature, the lack of informa-
tion necessitated that most information be obtained from
grey literature and resources from national or provincial
health authorities or medical association websites. The
evidence from the review was not presented t the expert
panel to avoid influencing their responses to the modi-
fied e-Delphi questionnaires.

Modified e-Delphi round one
In the first round of the modified e-Delphi, an asynchro-
nous questionnaire will be distributed to the expert panel
in English to complete independently and anonymously.
The anonymous nature of round one gre\'enu dominant
voices from influencing the ratings."" " '¥ The purpose of
the first round is to obtain an initial rating on the expec-
tations of commitment based on our predetermined
evaluative criteria of relevance and feasibility (figure 2).
‘Relevance’ means the statement is aligned and appro-
priate for defining LTC PCP commitment, while ‘feasi-
bility’ means the statement is possible to measure and
perform for LTC PCP commitment given the current care
practices, resources, environments, and data systems. We
iteratively drafted the statements for rating to ensure accu-
rate wording and to reduce bias and response variance.'”
All study-related documents will be shared via email,
along with alink to provide demographic information and

complete the online round one questionnaire through a
secure Research Electronic Data Capture server hosted
at McMaster University (Hamilton, Ontario, Canada). We
will collect ordinal ratings using a 7-point Likert scale,
allowing for granularity in measurement.” Ratings will
range from 1 (extremely irrelevant or not feasible) 1o 7
{extremely relevant or feasible). We will also encourage
open-ended, qualitative responses, so panellists can add
rationales, suggest alternatives and share new ideas.'” ™'
Panel members willcomplete the first questionnaire within
a 3-week period in the Fall of 2024,

Pilot testing will occur with a small group of individ-
uals for readability and comprehension and o ensure the
sensibility of the questionnaire logic and programming on
the online plal!'olm.lT 1*21 We defined consensus a priori
using predetermined thresholds (table 1). Although there
is no standard recommendation on defining consensus in
a modified e-Delphi study, the most common method is

1624
percent agreement.

Table 1 Consensus thresholds

Inclusion =70% of panel members provide a high
rating (petween 5 and 7) on the Likert
scale for each criteria (based on the
median scora)

z70% of panel members provide a low
rating (between 1 and 3) on the Likert
scale for each criteria (based on the
median score)

When the rated statement has not

met either the inclusion or exclusion
consgensus thrashold (<70% of the paned)

Exclusion

Non-consensus
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Preparation for virtual meeting

After the completion of round one, the steering committee
will compile the ratings and qualitative feedback from the
expert panel members and share individual and overall
anonymised group results with the expert panel. The
purpose of this is to allow each panel member to see
how their responses compare with the rest of the group,
understand areas of agreement and disagreement, and
consider the new aspects introduced through the open
qualitative responses, all of which facilitate the process of
consensus, allow experts to understand the opinions of
others and appreciate the time and effort of participating
experu."' "In preparation for round two, the question-
naire will be modified to remove statements that have
reached consensus, retain statements without consensus
and add new statements for rating from the open-ended

r esponses.’ "

Virtual meeting

We will host a meeting with the expert panel in English
using virtual telecommunications software, which is a
unique feature of the modified e-Delphi design compared
with the waditional Delphi method.™ Since panellists are
dispersed across Canada, we opted for a virtual medium
to facilitate communication. The purpose of the meeting
is to review and have an in-depth discussion about the
results from round one, which will provide relevant
context. The focus will remain on the statements where
consensus was not reached and on adding new statements,
which will be elected for rating. The second part of the
meeting will discuss the feasibility of measuring commit-
ment in currently available data sources and whether an
ideal standard is feasible for Canadian LTC PCPs and the
LTC system. The virmual meeting will be co-chaired by
investigators DD and NMS/AC.

Modified e-Delphi round two

In round wo, a second questionnaire will be distributed
to the expert panel in English to evaluate the remaining
statements constituting PCP  commimment, including
the addition of any new statements. Panellists will have
3weeks to complete the revised questionnaire. Itera-
ton is a key feature of the modified e-Delphi that allows
experts to revisit and re-rate the statements in the ques-
tionnaire.”" " Similar to round one, we will collect ratings
on a 7-point Likert scale for ‘relevance’ and ‘feasibility’
with statements endorsed highly (greater than or equal to
70% of the panel) moving to the final list. After the round
two ratings are completed, results will be summarised and
shared with exliwns. and the modified e-Delphi study will
be terminated."”

Data analysis

We will analyse the quantitative and qualitative data from
the modified e-Delphi process. The demographic charac-
teristics will be summarised using descriptive statistics. For
each statement in the questionnaire, we will calculate the
median and IQR for each evaluative criterion to showcase

the distribution and the percentage of agreement o quan-
ufy consensus.'” ' ¥ Given our use of an ordinal Likert
scale, we select the median and IQR over the mean and
SD.* We will conduct the Wilcoxon matched-pairs signed-
rank test to measure the change in consensus between
rounds.” When comparing results across groups, we will
use ¥ tests or analysis of variance with individual pair-wise
comparisons. We will conduct a content analysis of the
open-ended %ualiulive data to identify common patterns
or themes.'” ™ When providing panellists with feedback,
we will share both quanttative and qualitative individual
responses relative to the rest of the group and summarise
all open-ended responses. Data will be analysed after each
stage of the modified e-Delphi study. All data will be held
at McMaster University (Hamilton, Ontario, Canada),
and access will be restricted to the research team.

Sample and eligibility criteria

Given our interest in building consensus on expecta-
tions for PCP commitment in LTC, our expert panel will
include individuals with knowledge and/or experience
on medical care delivery and medical practice models
in Canadian LTC based on practical and/or leadership
experience, to enhance content validity."* " We will seek
diverse perspectives on the commitment of PCPs across
Canada, and therefore, we will include English-speaking
frontline LTC PCPs from across the country. We will make
every effort to obtain individuals with different levels of
training, education, career stages, geography, sex, gender,
race and ethnicity. Each expert panel member will be
considered equal (equal weighting of responses). Family
physicians provide the bulk of medical care delivery in
LTC," and we expect them to be the most represented
medical specialty on the expert panel. Some family physi-
cians may have a focused practice designation or hold a
certificate of added competence in COE. To demonstrate
expertise for this study, panellists must be a PCP with at
least 2 years of clinical and /or leadership experience in
LTC and/or be actvely involved in the care of LTC resi-
dents. !

Recruitment

We will use purposive, criterion and convenience
sampling to recruit individuals to our expert panel, as is
common in modified e-Delphi studies, and use a multi-
pronged approach." ¥’ We will make direct contact with
an inital list of candidates to establish interest and avail-
ability. This inital list will be developed based on our
previous research collaborations in the sector and knowl-
edge of LTC-focused physicians. Further, panellists will
be able to suggest other potential participants at the end
of the demographic survey. Our second approach will
involve recruiting relevant candidates through the email
distribution lists of the Canadian Sodety for LTC Medi-
cine and the Ontario Long-Term Care Clinicians Associa-
tion. Candidates will be approached via email by the lead
investigator (DD) to describe the study and its methods,
the anticipated time commitment and how responses will

B
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be used. We will recruit up to 30 individuals and expect
15 o 20 individuals to participate in our expert panel.” “
There is no standard recommendation on the optimal
panel size for consensus-based studies, with most studies
having between 10and 1000 participants, as it depends on
factors such as the nawre of the research question, homo-
geneity/heterogeneity of the panel members, available
resources, access to the panel and the format of the study
(eg, e-Delphi panels are reported to have lower partic-
ipation acceptance raws).'m # It is reasonable 1o
expect a smaller sample size when experts have a similar
understanding of the topic area and similar waining.
While there is limited guidance on sample size for modi-
fied e-Delphi studies, we antcipate generating adequate
data from the diverse perspectives of panellisu." “*

We will use strategies to maximise the response rate
(ie, restricting to two-round e-Delphi, sending reminder
emails and offering honoraria)."” Once each stage of the
study is completed, emails will be sent to panel members
to thank them for their contributions, provide honoraria,
share progress, and invite them to the next stage, as rele-
vant to the modified e-Delphi process.

Steering committee

Asteering committee (DD, NMS APC, LM, DT and SP) was
formed to guide the conduct and execution of this study
and ensure the process is well organised, rigorous and
productive in generating insights and consensus among
participants. The steering committee’s role includes
designing the study protocol, developing the e-Delphi
questionnaires, recruiting panel members, analysing and
interpreting all data collected, and facilitating communi-
cation among panel members. The steering committee
will not have any voting rights in the e-Delphi question-
naire exercises. Members of the committee were selected
based on interest and expertise and consisted of DD, the
lead investigator examining physician practices in LTC;
APC, an epidemiologist and health services researcher;
NMS, a geriatrician and health services researcher; LM,
a pharmacist and health services researcher with experi-
ence in consensus studies; and DT and SP, who represent
the voices of residents and caregivers, respectively.

Patient and public involvement

Our study relies on the expertise of panellists with exten-
sive knowledge of medical care delivery and medical
practice models in Canadian LTC. Given our focus on
PCPs and their knowledge of priorites in this sector,
they were involved in the design and conduct of this
research, including the priority of the research question,
study design, developing questionnaires and candidate
statements, and methods of recruitment. Nurse prac-
utoners have not been included as panel members,
given thz' are slowly gaining a footprint in the Canadian
context.” Very litle is known about the practice of LTC
nurse practitioners as they do not submit billings for
services rendered, instead receiving a direct salary for
their services, and functioning primarily as collaborative

members of the care team instead of as PCP. Further,
resident/family caregivers have not been included as
potential panel members as we anticipate mixing these
different stakeholder groups in one expert panel will be
ineffective due to perceived or real power imbalances,
and to avoid technical discussions on medical profes-
sional practice that require explanation. However, they
serve as the key stakeholders in receiving the care that
PCPs deliver. To represent the voices of LTC residents
and caregivers, we have engaged with the Ontario Associ-
ation of Residents’ Councils and Family Councils Ontario
to guide the conduct of this study and to aid in devel-
oping the candidate statements related to commitment.
Leaders of these organisations (DT and SP) are co-au-
thors who provided critical input for this study protocol.
We intend to pursue future work that builds on the find-
ings of this physician-focused study to engage nurse prac-
ttioners, LTC residents and caregivers. We have chosen
W engage in a separate approach given the emerging
model of nurse practtoners in LTC and to eliminate
technical discussion. This independent approach ensures
the inclusion of diverse public perspectives while maxi-
mising the feedback of these critical voices with an appro-
priate study design rather than limiting their involvement
in the present study.

ETHICS AND DISSEMINATION

Risks to participants

We did not identify any known or anticipated risks to
expert panel members due to their participation in this
study. Given that the experts will have relevant profes-
sional experience and academic backgrounds, we do
not anticipate this being difficult. It is unlikely that this
study will cause any psychological distress. Voluntary and
informed consent will be obtained electronically from
interested candidates before participation in the study,
and panellists will be able to voluntarily withdraw them-
selves and their data from the study at any time for any
reason.

Confidentiality and data management

All data provided by experts will be anonymised once
collected. Only the research team will have access o
the raw data for processing, analysis, and write-up, and
the lead investgator (DD) will uphold all data security
protocols. The raw data will only be accessed to assign a
unique participant ID number, after which all data will
only be associated with this participant ID. All informa-
tion provided will be kept on a computer and data will be
protected with encryption and passwords. No participant-
level data will be shared with anyone other than the
participant themselves, so they can view their individual-
ised feedback in relation to the responses of others. All
other data from this study will be presented in aggregate
form only. Personal and demographic data will not be
available to anyone outside the research team. Once the
study has been completed, any identifiable information
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will be deleted, and de-identified data by participant IDs
will be kept indefinitely.

Ethics approval
This study was approved by the Hamilton Integrated
Research Ethics Board (Project ID #17321).

Results dissemination

Our findings will be shared publicly in academic publi-
cations, conference presentations and via a doctoral
thesis. Communications on the study’s results will be sent
to relevant stakeholders (eg, Canadian Society for LTC
Medicine, Ontario LTC Clinicians) for distribution. We
will report our study findings using the ACCORD meth-
odological guideline for healthcare-based consensus
studies.”

DISCUSSION

This study will establish key foundations for a standard of
PCP commitment in Canadian LTC homes, addressing
the existing variability and absence of a unified measure
of PCP involvement in these settings. The consensus-
building methods detailed in this protocol are designed
to develop a definition of commitment that is both
conceptspecific and independent/agnostc of data
types (eg, claims data). Using this approach ensures
the definition of commitment is broadly applicable and
not limited by specific data constraints, which is crucial
given the diverse ways in which PCPs engage in the LTC
setting worldwide.

A unified definition of commitment will enhance our
ability to characterise and quantify PCP involvement in
LTC settngs more precisely, in the broader context of
care delivery in LTC. By operationalising this defini-
ton into components, future research can align these
components with various data sources, allowing for an
analysis of the relationship between PCP commitment
and quality of care. This framework can be extended to
examine the commiument of other healthcare profes-
sionals across different roles and settings, as care is
inherently team-based, collaborative and shaped by all
team members. Considering a specific PCP and resi-
dent ratio is challenging and impacted by many factors
worldwide, such as medical care provision models,
geography, panel size, practice in other care settngs,
continuity of care, other available staffing supports and
resources, resident complexity, access and availability.
By improving our understanding of PCP commit-
ment and its impact on care quality, this research can
contribute to policy development to address workforce
issues in LTC. Enhancing the quality of care and clar-
ifying the role and value of PCPs within LTC settings
could lead to more effective policies and interventions
supporting PCPs, other interdisciplinary team members
and residents.

The importance of this work is underscored by
the ongoing challenges in health human resources

worldwide, within the LTC sector and the larger health-
care system, compounded by a shortage of workers
and the impending retirement of many physicians.”""
Many countries face difficulties in retaining health-
care workers, managing the increasing demand and
complexity of care due to population ageing, and
addressing high levels of burnout and stress among
care providers.” ¥ ™" Additionally, concerns over the
quality and consistency of medical care persist, given
that healthcare systems are organised differently across
countries and often remain fragmented.” * ** This has
led to growing interest in creating standards and estab-
lishing formal competence in practicing LTC medi-
cine.” """ Our research on understanding commitment
will be valuable not only for postindustrial nations
facing these issues but also for developing countries,
such as China and India, which are in the process of
developing formal LTC systems and addressing key chal-
lenges related to standards, staffing, assessment struc-
tures, funding models, and licensing and regulatory
frameworks.” "™ Further, our work will offer insights
on how to define the role of the physician within a muld-
disciplinary team and how to foster greater engagement
among healthcare providers.

Our ultimate goal is to provide knowledge users
and decision-makers with evidence-based guidance o
inform PCP practce in LTC. The anticipated outcomes
will provide clear expectations for care processes,
advance practice and policy, strengthen relationships
within the LTC sector, and support a more cohesive and
coordinated approach to resident care. By establishing a
robust definition of PCP commitment, this research has
the potenual to drive significant improvements in care
quality and workforce management in LTC settings.
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Supplementary File 1. ACcurate COnsensus Reporting Document (ACCORD) Guideline Checklist for Reporting Consensus Studies®

Item Section Checklist Item Page
No. No.
Tl Title Identify the article as reporting a consensus exercise and state the consensus methods used in the title. 1
For example, Delphi or nominal group technique.
11 Introduction Explain why a consensus exercise was chosen over other approaches. 7
12 State the aim of the consensus exercise, including its intended audience and geographical scope (national, regional, global). 7
3 If the consensus exercise is an update of an existing document, state why an update Is needed, and provide the citation for the original N/A
document.
M1 Methods If the study or study protocol was prospectively registered, state the registration platform and provide a link. If the exercise was not registered, | 8
Registration this should be stated.
Rec ded to include the date of registration.
M2 Selection of SC | Describe the role(s) and areas of expertise or experience of those directing the consensus exercise. 15
and/or For example, whether the project was led by a chair, co-chairs or o steering committee, and, if so, how they were chosen. List their nomes If
panellists appropriate, and whether there were any subgroups for individual steps in the process.
M3 Explain the criteria for panellist inclusion and the rationale for panellist numbers. State who was responsible for panellist selection. 13-14
M4 Describe the recruitment process (how panellists were invited to participate). 13-14
Include communication/advertisement method(s) and locations, numbers of invitations sent, and whether there was centralised oversight of
Invitations or If panellists were asked/allowed to suggest other members of the panel.
M5 Describe the role of any members of the public, patients or carers in the different steps of the study. 15
M6 Preparatory Describe how information was obtained prior to generating items or other materials used during the consensus exercdse. 8-9
research This might include a literature review, interviews, surveys, or another process.
M7 Describe any systematic literature search in detall, including the search strategy and dates of search or the citation if published already. 89
Provide the detalls suggested by the reporting guldeline PRISMA and the related PRISMA-Search extenslon.
M8 Describe how any existing scientific evidence was summarised and if this evidence was provided to the panellists. 8-9
M9 Assessing Describe the methods used and steps taken to gather panellist input and reach consensus (for example, Delphi, RAND-UCLA, nominal group 9-12
consensus technique).
If modifications were made to the method In its original form, provide a detalled explanation of how the method was adjusted and why this was
necessary for the purpose of your consensus-based study.
M10 Describe how each question or statement was presented and the response options. State whether panellists were able to or required to 9-10
explain their responses, and whether they could propose new items.
Where possible, present the questionnaire or list of statements as supplementary material.
Mi1 State the objective of each consensus step. 9-12
A step could be a consensus meeting, o discusslon or interview session, or a Delphl round.
M12 State the definition of consensus (for example, number, percentage, or categorical rating, such as ‘agree’ or ‘strongly agree’) and explain the 10
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rationale for that definition.
Mi13 State whether items that met the prespecified definition of consensus were included in any subsequent voting rounds. 10-11
Mi14 For each step, describe how responses were collected, and whether responses were collected in a group setting or individually. 9-12
M15 Describe how responses were processed and/or synthesised. 12-13
Include qualitative analyses of free-text responses (for example, thematic, content or cluster analysis) and/or quantitative analytical methods, Iif
used.
M16 Describe any piloting of the study materlals and/or survey instruments. 10

Include how many individuals piloted the study materials, the rationale for the selection of those individuals, any changes mode as a result and
whether thelr responses were used In the calculation of the final consensus. If no pllot was conducted, this should be stated.

M17 If applicable, describe how feedback was provided to panellists at the end of each consensus step or meeting. 9-12
State whether feedback was quantitative (for example, approval rates per topic/item) and/or qualitative (for example, comments, or lists of
approved items), and whether it was anonymised.

M18 State whether anonymity was planned in the study design. Explain where and to whom it was applied and what methods were used to 9
guarantee anonymity.

M19 State if the steering committee was Iinvolved in the decisions made by the consensus panel. 15
For example, whether the steering committee or those managing consensus also had voting rights.

M20 | Participation Describe any incentives used to encourage responses or particpation In the consensus process. 14
For example, were Invitations to porticipate reiterated, or were participants reimbursed for their time.

M21 Describe any adaptations to make the surveys/meetings more accessible. 9-12
For example, the languages in which the surveys/meetings were conducted and whether transiations or plain language summaries were
available.

R1 Results State when the consensus exerclse was conducted. List the date of initiation and the time taken to complete each consensus step, analysls, N/A
and any extensions or delays in the analysis.

R2 Explain any deviations from the study protocol, and why these were necessary. N/A
For example, additlon of panel members during the exercise, number of consensus steps, stopping criterio; report the step(s) in which this
occurred.

R3 For each step, report quantitative (number of panellists, response rate) and qualitative (relevant socio-demographics) data to describe the N/A
participating panellists.

R4 Report the final outcome of the consensus process as qualitative (for example, aggregated themes from comments) and/or quantitative (for N/A
example, summary statistics, score means, medians and/or ranges) data.

RS List any items or topics that were modified or removed during the consensus process. Include why and when in the process they were N/A
modified or removed.

D1 Discussion Discuss the methodological strengths and limitations of the consensus exercise. N/A

Include factors that may have impacted the decisions (for example, response rates, representativeness of the panel, potentlal for feedback
during consensus to blos responses, potential impact of any non-anonymised interactions).

D2 Discuss whether the recommendations are consistent with any pre-existing literature and, if not, propose reasons why this process may have N/A
arrived at alternative conclusions.
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01

02

03

Other
Information

List any endorsing organisations involved and their role. 20
State any potential conflicts of interests, including among those directing the consensus study and panellists. Describe how conflicts of interest | 20
were managed.

State any funding received and the role of the funder. 20

Specify, for example, any funder involvement in the study concept/design, participation in the steering committee, conducting the consensus
process, funding of any medical writing support. This could be disclosed in the methods or in the relevant transparency section of the
manuscript. Where a funder did not play a role in the process or Influence the decisions reached, this should be specified.

* from: PLoS Med 21(1): e1004326. https://doi.org/10.1371/journal.pmed. 1004326 For more information see: https://www.ismpp.org/accord
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CHAPTER FOUR
A Framework for Expectations of Physician Commitment in Long-Term Care Homes:
A Consensus Statement
Summary

This chapter presents the results of the consensus study described in Chapter 3.
This study built the first consensus-based framework on expectations of LTC physician
commitment with 27 expert LTC physicians from across Canada. In this study, we
achieved exceptional participation rates and consulted experts to evaluate 38
statements in two rounds employing both quantitative consensus thresholds and rich
qualitative feedback. Through this comprehensive process, the expert panel reached
consensus on 21 statements that define a multidimensional framework on expectations
for physician commitment, encompassing time allocation, in-person presence,
interdisciplinary collaboration, clinical care approaches, accessibility to staff, and
ongoing competency development.

This study makes several novel contributions to the field. It establishes the first
consensus-based, data-agnostic framework for physician commitment in LTC that
moves beyond traditional billing-based measures to capture the true complexity of
physician engagement. The framework provides clear, evidence-informed expectations
that can guide medical education curricula, inform workforce planning and recruitment
strategies, support policy development for funding models, and establish foundations
for meaningful quality measurement. By demonstrating that commitment encompasses
far more than practice proportions, the study validates the need for more nuanced

approaches to understanding and measuring physician involvement in LTC settings.
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Abstract

Objective: To establish consensus-guided expectations for primary care
physician (PCP) commitment in Canadian long-term care (LTC) homes, developing a
comprehensive framework for this multifaceted concept.

Design: Two-round modified e-Delphi study with a virtual consensus meeting
between rounds.

Setting and Participants: Twenty-seven Canadian LTC PCPs as expert
panelists (63% female, median age 54 years, median 15 years LTC experience).

Methods: Panel members rated 38 candidate statements on relevance and
feasibility using a 7-point scale, providing qualitative feedback in an online
questionnaire. Consensus was defined a priori as 270% of panelists rating a statement
in a particular direction. Non-consensus statements in round one were revised and re-
evaluated in round two following the virtual meeting (Study registration number:
ISRCTN35125526).

Results: In round one, 18 statements were endorsed as relevant and feasible
expectations for PCP commitment. Following the virtual meeting, 22 statements were
rated in round two, yielding three additional consensus statements. The final 21
endorsed statements encompassed: time allocated in LTC, in-person visits and on-site
presence, number of residents cared for, assessments and care conferences,
interdisciplinary collaboration, accessibility of PCP to staff, emphasis on medical care
approaches for medication management and palliative care principles, and ongoing

competency development. The panel did not endorse statements focused on the
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number of LTC homes a PCP serves, cumulative experience, specialized certifications,
clinical leadership, or research activities as essential to commitment.

Conclusions and Implications: This first consensus-based framework for PCP
commitment in Canadian LTC provides a clear, evidence-informed, multidimensional
understanding, enhancing our ability to characterize and quantify physician involvement
in LTC. This framework is crucial for enhancing care quality in the LTC sector, guiding
policies and practices, influencing minimum care standards, and addressing health
human resources while supporting future research linking PCP commitment to resident
health outcomes and developing measurement tools to assess physician commitment

in LTC.
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Introduction

The complexity of delivering healthcare in long-term care settings (LTC, also
referred to as nursing homes, personal care homes, or residential aged care) presents
challenges for primary care physicians (PCPs) worldwide who serve medically complex
and vulnerable residents.”? PCPs comprise family physicians or general practitioners,
and play key roles in providing organized, competent, and high-quality medical care for
LTC residents.® However, there is an absence of standardized expectations regarding
their commitment to LTC practice.*® This issue is compounded by residents’ increasing
medical complexity due to polypharmacy, multimorbidity, frailty, cognitive and functional
impairment, alongside workforce shortages in the sector.’-6-16

Physician commitment has been recognized as one of three core components of
high-quality medical care in LTC homes, alongside competence and medical staff
organization.'”-'® Together, this triad forms the basis of the Nursing Home Specialist
Model, which posits that physicians who are competent, working within an organized
model within the facility, and consistently involved, i.e., committed, are best positioned
to deliver high-quality, coordinated care.’”-'® Physician commitment in LTC is commonly
conceptualized based on the proportion of a physician’s practice dedicated to LTC, the
number of residents cared for, and time spent in LTC medical care.'” However,
commitment is multifactorial and may include other elements, such as continuity of
care, accessibility, and integration with the care team, among others.%'° The existing
conceptualization lacks a consensus standard from experts working within the
Canadian and international LTC contexts to guide expectations for physician

involvement.®* The absence of clear and uniform expectations impedes important
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functions within the LTC continuum. First, it creates ambiguity for physicians entering
LTC practice regarding reasonable expectations and workload. Second, it limits our
ability to measure and compare physician involvement/practice patterns in a meaningful
way, which impedes the ability to explore and assess quality outcomes. Third, it
complicates workforce planning and policy development aimed at ensuring adequate
medical care coverage for LTC residents across diverse geographical areas and
practice contexts.

The lack of expectations on PCP commitment in LTC is concerning, given
emerging evidence linking physician practice patterns to quality of care outcomes and
resident well-being.?%-3" In Canada, most PCPs in LTC homes are family physicians
providing ongoing medical care, with some holding additional certifications in care of
the elderly, or palliative care, and most work across multiple practice settings.332-3%
Population-based studies in the province of Ontario revealed significant variations in
physician practice patterns, with a small proportion (14%) of PCPs caring for half of all
LTC residents across the province.® Recent data demonstrate further shifts towards a
smaller workforce caring for fewer LTC residents, emphasizing the dynamic nature of
physician involvement.3¢ In other countries worldwide, physician care in LTC is similarly
provided by PCPs or a limited number of specialties. For example, general practitioners
serve LTC in the United Kingdom, and internal medicine and family medicine physicians
deliver the most LTC in the United States.'®3" This suggests that worldwide, the
concentration of medical care remains with PCPs who are not exclusively focused on
LTC. While PCPs may remain committed and competent in delivering primary care to

LTC residents, the complexity of LTC demands expertise and ongoing training to ensure
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high-quality care. This underscores the importance of training and continuing
professional development tailored to LTC.38 Furthermore, there are global concerns
about the consistency and quality of medical care in LTC.6:18,19,39-41

To address the knowledge gap surrounding PCP commitment, we conducted a
modified e-Delphi study engaging expert PCPs working in Canadian LTC to establish
consensus on expectations for PCP commitment in LTC settings. Our research
question was: what are the consensus-determined elements of expectations for PCP
commitment in the LTC setting? Through a structured consensus-building process, we
aimed to develop evidence-informed expectations of PCP commitment that reflect the
complexities of Canadian LTC practice while establishing clear expectations to inform
future research, education, and policy.
Methods
Design

We conducted a two-round modified e-Delphi study from October 2024 to
January 2025, in accordance with our previously described study protocol.# This
consensus-building approach combined anonymous questionnaires with a facilitated
virtual discussion between rounds.*?43 We designed our study using the RAND
methodological guidance for conducting Delphi panels and adhered to the ACcurate
COnsensus Reporting Document (ACCORD) guidelines in designing and reporting our
study.4244
Setting

This study was set across Canada, where physicians deliver medical care to

long-stay LTC residents under provincially and territorially administered, but publicly
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funded programs. As of 2021, there were over 198,000 LTC beds distributed across
2,076 LTC homes nationwide.*® LTC homes in Canada do not provide post-acute care
and instead focus on long-stay residential settings, often serving as a terminal
destination for residents.

Regqistration and Ethics Approval

Our study was approved by the Hamilton Integrated Research Ethics Board
(Project ID #17321) and prospectively registered with ISRCTN (#35125526). All panel
members provided electronic written consent before participation.

Recruitment of Expert Panel Members

In brief, from our protocol, we invited PCPs with knowledge and/or experience in
medical care delivery and practice models in Canadian LTC, with at least two years of
LTC clinical and/or leadership experience and active involvement in resident care. We
aimed to recruit up to 30 PCPs. Recruitment occurred in October 2024 through direct
contact with potential panel members and via email distribution lists of The Canadian
Society for LTC Medicine (approximately 400 members across Canada) and the Ontario
Long-Term Care Clinicians (approximately 300 members across Canada). Email
distribution lists were primarily composed of physicians, but may have also included
other clinicians, non-clinicians, and individuals in administrative and leadership roles.
Prospective panel members reviewed our information letter, provided informed consent,
and completed a demographic survey about their LTC practice.

Data Collection

Round One Questionnaire: Using a candidate list of statements developed by

the research team based on a literature review,” panel members completed the first
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guestionnaire over three weeks from October to November 2024. The questionnaire
included 38 candidate statements to be rated on two evaluative criteria: relevance
(aligned and appropriate for defining LTC PCP commitment) and feasibility (to measure
and perform given current practices, resources, environments, and data systems)
(Supplemental Table 1). Ratings were assigned using a seven-point Likert scale
ranging from 1 (extremely irrelevant/not feasible) to 7 (extremely relevant/feasible), with
opportunities for qualitative feedback.

Consensus was defined a priori as 70% or more of panel members providing a
high rating (5-7) for inclusion or a low rating (1-3) for exclusion on both criteria
separately. Statements that did not reach this threshold were retained for further
consideration in round two. All study data were managed through a secure Research
Electronic Data Capture (REDCap) server hosted at McMaster University.464” A small
group (4) of LTC physicians and PhD-level trainees pilot-tested all materials for
questionnaire logic, programming, readability, and comprehension. These individuals
were not panelists, and their responses were not used in the study results.

Virtual Panel Meeting: Following round one, we provided panel members with a
summary workbook containing anonymized quantitative results and qualitative
comments. In November 2024, we held one-hour virtual meetings facilitated by DD and
NMS to discuss statements that had not reached consensus. We offered three separate
meeting times to maximize participation, with each panelist only attending one of the
three sessions.

Round Two Questionnaire: The second questionnaire was distributed in

December 2024, where we provided a summary of round one results and the virtual
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meeting discussion. The rating process followed the same format as round one, with
panel members having three weeks to complete their evaluation. Our final list of
statements concerning PCP commitment in LTC included those for which 70% or more
of the panel rated the statement between 5 and 7 on both evaluative criteria.
Analyses

We summarized the demographic characteristics of panel members using
descriptive statistics. For each statement, we calculated the median score, interquartile
range, and percentage of panel members providing high or low ratings for both
evaluative criteria. Qualitative comments were analyzed using content analysis to
identify rationales underlying the quantitative ratings and were used to revise
statements and share feedback with participants. We compared results across rounds
using the Wilcoxon matched-pairs signed-rank test to measure changes in consensus
for similar statements.
Results

Expert Panel Composition

Forty physicians reached out to express interest in study participation via e-mail,
of which 32 provided consent. Twenty-seven panel members completed the round one
questionnaire and were invited to subsequent study steps. The participation rate for the
virtual panel meeting was 93% (25/27), and for round two, 100% (27/27). Figure 1
shows the flow of participants and statements through all stages.

Table 1 illustrates the demographic characteristics of the expert panel. Panelists
had a median age of 54 years (IQR=21.5), with 63% being female (n=17). Most were

from Ontario (n=23; 85%), with others representing the western Canadian provinces of
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Alberta and British Columbia. Most physicians (81.5%) practiced in urban areas, and all
used some English language in their LTC practice. All panel members were licensed
physicians; eight (30%) held Care of the Elderly Certificates of Added Competence
(CAC), while three (11%) had Palliative Care CACs. One-third of panelists possessed
additional Master’s level training or higher (n=9; 33%). Panel members worked in a
median of two LTC homes (IQR=1), caring for a median of 65 LTC residents (IQR=94),
with a median of 15 years (IQR=17) of experience working with LTC residents.

Round One Questionnaire

Panel members rated 38 statements, with median scores ranging from 4.0 to 7.0
for both relevance and feasibility (Supplemental Table 1). Based on our pre-determined
consensus threshold, 18 statements reached consensus as relevant and feasible. The
remaining 20 statements advanced for further evaluation (Figure 1).

The qualitative responses provided insights into the panelists’ ratings. For
example, panel members indicated that time allocated to LTC and the number of LTC
residents a PCP is directly responsible for (Statements #3 and 5) were more reflective
of commitment than the proportion of total clinical practice or billings (Statements #1
and 2), which do not account for LTC resident complexity. As one participant noted,

“Using the proportion of the clinical practice based on individuals cared for,
does not adequately describe the commitment to LTC. For example, my own

LTC practice is only 56 patients out of 1125 and yet this 5% [of LTC residents]
takes up 20% of my work week.” (Statement #1, Participant #6).

Participants emphasized that in-person visits (Statement #6) were the “best way
to develop a therapeutic alliance” (Participant #15) with the residents, families, and the
care team, noting there was a “limited role for virtual care” (Participant #25) in this

setting. While remote clinical activities (Statement #9) were acknowledged as part of
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their responsibilities, panelists cautioned against these becoming “the default mode of
care” (Participant #10). Panel members felt care conferences (Statements #25, 26, and
27) were valuable, but did not find that in-person attendance was always feasible due to
scheduling constraints. Participants emphasized that PCP involvement was especially
important during changes in a resident’s medical status, as their “presence and input
really has weight with family and residents” (Statement #27, Participant #23).
Panel members identified medication management (Statements #15 and 16) and

a palliative approach to care (Statements #17, 18, and 19) as core components of PCP
commitment to LTC practice. They also underscored the importance of interdisciplinary
collaboration:

“The PCP is truly in charge but, in reality, not in control. Fostering an

environment where all staff are respected and included in the team allows for

great team building while raising the standards of care. (Statement #7,

Participant #24)

Virtual Panel Meeting

During the virtual meetings, panel members discussed the 20 statements that
had not reached consensus and provided feedback on rewording for clarity. Eight panel
members attended the first meeting, nine in the second meeting, and eight in the third
meeting. Two panel members were unable to attend the virtual panel meeting due to
scheduling conflicts. Two statements (Statements #23 and 30) were unanimously
dropped as they were considered unclear, vague, or duplicative. The language was
revised in two statements (Statements #8 and 12), and three statements were divided
into individual concepts (Statements #10, 21, and 38), resulting in seven statements.

These revisions were incorporated into the round two questionnaire.
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The discussion offered further insight into panelists’ perspectives. For example,
while panelists agreed that PCP communication with residents/family members was
important at certain times (Statement #8), they noted that other frontline team members
should maintain regular contact and engagement. Similarly, panel members endorsed
in-person assessments upon admission and during significant changes in a resident’s
condition (Statements #20 and 22) but expressed concerns about annual reviews and
physical examinations (Statement #21), noting that residents are already frequently
monitored in LTC homes, which is different from primary care in the community. All
panel members received a summary of key discussion points to review when
completing the round two questionnaire.

Round Two Questionnaire

Panel members rated 22 statements in the second questionnaire, with median
scores ranging from 2.0 to 7.0 for relevance and 3.0 to 6.0 for feasibility (Supplemental
Table 1). Three additional statements met our consensus threshold and were added to
the final set (Statements #10a, 21a, and 26). The other 19 statements did not reach
consensus (Figure 1). The Wilcoxon matched-pairs signed-rank test showed significant
differences in consensus scores between rounds for the same statements (p<0.0001
for relevance; p=0.0033 for feasibility; Supplemental Figure 1).

The open-ended comments from our final questionnaire provided additional
context. For example, being accessible to staff, but not necessarily to residents and/or
caregivers, for non-emergent situations was considered to reflect commitment
(Statements #10a and b), especially considering feasibility constraints:

“For the staff, there are often times that they will send emails about general
things happening in the LTC home or provide updates, so it is important to be
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available and accessible. For the residents, this should be done on regular
round[ing] days for non-emergency situations. (Statements #10a and b,
Participant #7)

Participants explained their preferences for annual reviews over the annual
history and physical:
“‘Annual review is better than annual physical as the focus on a checklist takes

away from assessing and discussing what matters for LTC residents and their
caregivers. (Statements #21a and b, Participant #28)

Panel members did not consider the number of LTC homes in which a PCP
practices (Statement #29) to be indicative of commitment, as this may reflect “career
choices, availability, location, and size of home” (Participant #14). While ongoing
competency in LTC medicine was considered to reflect commitment (Statement #33),
added designations, certifications, and Medical Director positions (Statements #31 and
32), were considered helpful but not necessary as the “absence thereof does not
suggest lack of commitment’ (Participant #15). Similarly, more years of LTC practice
and residents cared for (Statements #34 and 35) do not indicate that those with less
experience are not committed. Finally, activities such as clinical leadership, quality
improvement, research, and medical education in LTC were all considered to be above
and beyond and not reflective of core commitment to LTC medical practice (Statements
#36, 37, and 38a-c).

The final consensus-determined elements of expectations for PCP commitment
in LTC included 21 statements (Table 2). Statements that were not agreed upon in the
final framework are listed in Table 3. Across all statements, panel members emphasized
that while relevance was generally accepted, feasibility varied considerably based on
practice environments, resources, billing systems, and available data structures.

Discussion

98



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

Our modified e-Delphi study established consensus on 21 statements that define
expectations for PCP commitment in Canadian LTC settings. The rigorous two-round
process involved 27 expert LTC physicians who characterized commitment beyond
traditional metrics such as proportion of practice dedicated to LTC practice or billing
percentages. The final framework encompasses multiple dimensions of commitment,
including time allocated in LTC, in-person medical visits and on-site LTC home
presence, number of residents cared for, assessments and care conferences,
interdisciplinary collaboration, the PCP being accessible to staff, emphasis on medical
care approaches that focus on medication management and a palliative approach to
care, and ongoing competency development in LTC practice. While developed within
the Canadian context, this framework addresses physician commitment challenges
common across international LTC systems, potentially informing similar consensus-
building efforts in other countries with comparable primary-care-based LTC models.

To our knowledge, our study is the first of its kind to provide a multidimensional
framework for understanding physician commitment that is not limited by data
constraints. Physician commitment is one of the three foundational elements of the
Nursing Home Specialist Model.'”'8 This model links physician practice to quality of
care in LTC, emphasizing that commitment encompasses involvement, continuity,
responsiveness, and integration with the care team. While prior studies have used
conventional measures, such as billing proportions (e.g., the SNFist model) or clinical
practice proportions and linked them to resident outcomes,?%-2448 they do not provide a
comprehensive and nuanced understanding of PCP commitment. The expert panel

emphasized that commitment is complex, involving not only time spent but how a PCP
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distributes their professional attention across various aspects of care. For instance,
participants noted that a LTC practice might comprise a small proportion of the total
number of patients they care for (e.g., “5% of all patients”) while requiring a
disproportionate time commitment (e.g., “20% of work week”) due to the complexity of
care required. This distinction is critical, as commitment to LTC practice often requires
substantial time investment despite representing a small portion of a PCP’s overall
practice size. The expert panel further emphasized that this discrepancy is inadequately
accounted for in many remuneration models. Moreover, our consensus-determined
elements highlight the nuanced understanding of commitment that includes a careful
balance between in-person and remote care, while maintaining the relational aspects of
commitment that extend beyond direct care to include meaningful engagement with the
broader interdisciplinary care team.

While our consensus statements provide clear conceptual direction, many
elements require the development of specific measurement tools beyond traditional
administrative data. Future research should establish how to operationalize our
framework using specific data sources, create validated instruments to assess these
multidimensional aspects of commitment, and consider variations in practice
environments. Operationalizing non-administrative elements could involve structured
peer review for assessing interdisciplinary collaboration, instruments to measure the
implementation of palliative care approaches, standardized metrics for staff
accessibility, and competency assessments of LTC-specific learning activities to capture

ongoing professional development.
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A clearer understanding of expectations for PCPs in LTC can be valuable for
several reasons, particularly considering the ongoing health human resource shortage
in the LTC sector."®-1214 The framework can inform educational curricula by shaping
training programs for medical students, residents, and practicing physicians. It
highlights key content and learning areas, such as polypharmacy and palliative care, to
which educators should ensure learners are exposed. This work also highlights the
importance of ensuring a sense of ongoing continuity of care in the LTC experience for
learners. Lastly, intentional curricula design could address hidden curriculum barriers
often stemming from negative perceptions of older-adult focused practice.*%-56 The
results of this work can support novel targeted assessment strategies to foster the
development of essential skills in LTC (e.g., communication and collaboration). The
framework also provides clear expectations for physicians pursuing LTC-based
practice, potentially aiding recruitment and retention. Additionally, it can guide
healthcare administrators and policymakers in developing funding models and
organizational structures that support essential components of PCP commitment.
Finally, it establishes a foundation for developing meaningful metrics to assess
physician commitment, enabling deeper exploration of the relationship between
commitment and quality of care outcomes. This is especially timely given the growing
global focus on medical care standards, the development of core competencies for
medical care providers in LTC, and the impact on quality in LTC.16:18,19.39-41
Limitations

Our study focused exclusively on PCPs, excluding nurse practitioners who are

gradually becoming more integrated into Canadian LTC practice.®” This decision was
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intentional given our research question and the limited information available on nurse
practitioners' practice patterns. Additionally, our panel did not include LTC residents,
caregivers, or other interdisciplinary LTC staff who likely have different perspectives on
PCP commitment based on their experiences. Future research should explore
commitment expectations from these important stakeholder groups.

Our multidimensional framework, while comprehensive, presents measurement
challenges compared to simpler metrics using billing proportion. However, this
complexity likely reflects the genuine multifaceted nature of physician commitment in
LTC settings, suggesting reductive measures may inadequately capture meaningful
engagement.

Importantly, our findings must be interpreted within the context of Canada’s
decentralized healthcare delivery system, which is characterized by substantial regional
variation.® While such variation facilitates flexible and locally tailored care models, it
also leads to heterogeneous funding structures and different administrative frameworks
across jurisdictions. To capture this diversity, we endeavoured to recruit a
geographically representative panel encompassing multiple regions of the country. In
the end, we had a large panel of highly engaged participants, with the greatest
representation from Ontario, the most populous province, followed by a small number of
participants from Western Canada, and none from Eastern Canada and the Territories,
which skews our sample towards Ontario. While the characteristics of our study sample
align with available workforce data from Ontario, Canada, it is unclear how well they
reflect the broader national LTC physician population. Our panel was also highly

qualified with certifications and additional training, and it is unknown if this represents
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the general PCP workforce in LTC. The self-selection of participants likely introduced
some degree of sampling bias, and as such, the generalizability of our findings
nationally and to more rural, remote, or demographically different regions may be
limited. Two panellists were unable to attend the virtual meeting, which we mitigated by
providing summary notes from the discussion. Future studies should investigate
whether and how PCP commitment varies in other parts of Canada and internationally,
where legislative priorities and funding structures may differ, to gain a deeper
understanding of the multifaceted nature of PCP commitment in LTC. This would
support parallel efforts such as the development of the Canadian National LTC Services
Standard and medical care standards worldwide.'640.58.59
Conclusions

This study addresses a critical gap in the Canadian healthcare system by
establishing the first consensus-based framework for expectations of PCP commitment
in LTC settings, advancing our understanding of physician involvement in this complex
care environment. By identifying 21 statements that characterize commitment, we
provide a multidimensional perspective that encompasses time allocation, care
practices, team collaboration, physical presence, medical care approaches, and
competency development. As the LTC sector continues to face workforce challenges
and increasing resident complexity, this framework offers valuable guidance for medical
education programs, LTC home operations, physician recruitment and retention
strategies, and health policy development. Ultimately, these findings provide an

important foundation for establishing standards of PCP commitment in LTC homes that
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can support efforts to improve medical care quality for this vulnerable population both

within Canada and in similar healthcare systems internationally.
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Tables and Figures

Expert Panel Members

40 individuals expressed interest in participation

}

32 experts signed the consent form

|

Round 1: 27 panel members completed the round
1 questionnaire

Virtual Panel Meeting: 25 panel members (93%)
participated in one of three consensus meetings

Round 2: 27 panel members (100%) completed
the round 2 questionnaire

Health Research Methodology

# Statements in Modified e-Delphi

38 statements

l

Round 1:
Consensus — 18 statements

Non-consensus — 20 statements
(7 based on feasibility, 13 based on relevance and feasibility)

|

Virtual Panel Meeting:
No changes — 13 statements
Modify — 2 statements
Divide — 3 statements into 7 statements
Remove — 2 statements

|

Round 2:
Consensus — 3 statements

Non-consensus — 19 statements
(7 based on feasibility, 2 based on rel; e,
10 based on relevance and feasibility)

Modified e-Delphi Terminated
Final consensus to keep 21 statements

Figure 1. Flow of participants and statements through the study
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Characteristic Panelists
N =27
Age, median years (IQR) 54 (21.5)
Gender, no. (%)
Man 10 (37.0)
Woman 17 (63.0)
Ethnicity, no. (%)
White 19 (70.4)
Asian 6 (22.2)
Other 2(7.4)
Province of employment, no. (%)
Ontario 23 (85.2)
Alberta 2(7.4)
British Columbia 2(7.4)
Geography of practice, no. (%)*
Urban 22 (81.5)
Rural 6 (22.2)
Medical and Graduate Background, no. (%)*
MD/MbChB 27 (100)
CCFP 25 (92.6)
FCFP and MCFP 6 (22.2)
CAC - Care of the Elderly 8 (29.6)
CAC - Palliative Care 3(11.1)
Master’s level training or higher 9 (33.3)
Language used in LTC practice, no. (%)*
English 27 (100)
Other 5(18.5)
Number of LTC homes working in, median (IQR) 2(1)
Number of LTC residents cared for as PCP, median 65 (94)
(IQR)
Years of experience working with LTC residents, 15 (17)
median (IQR)
Years involved in LTC research, median (IQR) 0 (3)

*More than one response option could be selected, totals do not add up to N

MD, medical doctor; MbChB, Bachelor of Medicine, Bachelor of Surgery; CCFP, Certification in the
College of Family Physicians; FCFP, Fellowship in the College of Family Physicians; CAC, Certificates of
Added Competence; LTC, long-term care; PCP, primary care provider
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Table 2. Final consensus-determined elements of expectations for LTC PCP
Commitment

#* Statement

3 The number of LTC residents for which a primary care provider is the most responsible
provider

5 The time allocated to routine LTC resident care (for direct and indirect care)

6 In-person visits (routine) for an individual LTC resident a PCP is the most responsible
provider

7 Participates with the interdisciplinary care team activities in LTC (e.qg., with staff/care team,
rounds, building and evaluating care plans, etc.)

9 Engaging in remote clinical care activities for indirect LTC resident care

10a Being accessible and available to communicate with staff by phone or e-mail for non-
emergency situations

11 Participates in providing on-call coverage that ensures 24/7 access to care for LTC residents

14 Maintaining LTC medical records on residents with charting and documentation (including
remote charting)

15 Conducting LTC medication management within mandated reviews

16 Conducting LTC medication management beyond mandated reviews or ad-hoc (e.g., re-

assessing psychotropic medications, reconciliation after hospitalization or other health care
contact, etc.)

17 Providing palliative care for chronic medical conditions and other serious illnesses for LTC
residents
18 Providing end-of-life care in the last weeks of life for LTC residents

19 Certifying the death of residents within the LTC home, as needed

20 Conducting in-person comprehensive admission assessments of LTC residents (including
history, physical, and medication review)

21a Conducting in-person annual reviews of LTC residents

22 Conducting in-person assessments for a significant change in a LTC resident's physical or
mental condition requiring a new evaluation, medication, or other therapeutic intervention

24 Assessing LTC residents after emergency department visits, hospitalizations, and other
external healthcare contact

26 Attending care conferences remotely for LTC practice

27 Attending care conferences when the team determines a LTC resident's medical needs as
being unique, requiring special assessment, treatment, or change in treatment plan

28 Having on-site presence in the LTC home(s) (physical presence)

33 Ongoing competency development focusing on clinical skills and expertise in LTC practice

(e.g., Continuing medical education [CME], credentialing)

*Numbers do not reflect order of importance, but numbering for identification purposes during data
collection;
LTC, long-term care; PCP, primary care provider; CME, continuing medical education
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Table 3. Statements not achieving consensus for LTC PCP Commitment

#* Statement

1 The proportion of a primary care provider's total clinical practice that is dedicated to LTC
residents, based on all individuals cared for in a given year

2 The proportion of a primary care provider's clinical billings that are earned from LTC practice,
based on total billings in a given year

4 The total number of LTC residents for whom a primary care provider provides any care for
(e.g., including most responsible, episodic care, on-call, consulting, covering other
physicians, etc.)

8 Communicating with the family/caregivers and substitute decision-makers of LTC residents

8a REVISED: Communicating with the family/caregivers and substitute decision-makers of LTC
residents (outside of mandated admission meetings or care conferences).

10 Being accessible and available to communicate with staff, residents, and/or caregivers by
phone or e-mail for non-emergency situations

10b REVISED: Being accessible and available to communicate with residents, and/or caregivers
by phone or e-mail for non-emergency situations

12 Working together as a team and in collegiality with other primary care physicians working
within the LTC home

12a REVISED: Working together in medical staff meetings (with NPs where available) to discuss
issues related to site policy/operations and medical practice.

13 Providing any LTC medical services when urgently needed for LTC residents of other
attending physicians who are not available

21 Conducting in-person annual reviews/history and physicals of LTC residents

21b REVISED: Conducting in-person history & physicals of LTC residents

23 DROPPED: Participating in medical case rounds to assess LTC resident care and provide
medical care as required

25 Attending care conferences in-person for LTC practice

29 The number of LTC homes in which a primary care provider practices

30 DROPPED: Commuting (time and distance) to the LTC home(s) in which a primary care
provider practices

31 Having additional practice designation and competence (e.g., Certificate in Added
Competency such as Care of the Elderly, Palliative, Focused practice designation,
Geriatrician specialty)

32 Being a Medical Director in LTC

34 Years of service towards LTC practice

35 Cumulative LTC residents cared for over career lifetime
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36 Advising, participating, and holding meetings with the LTC home as required (e.g., in-service
education programs, working with administrative staff to discuss concerns relating to the care
of residents)

37 Clinical leadership activities (e.g., monitoring and evaluating medical services, clinical
policies and procedures, and/or participating on relevant committees, etc.)

38 Actively participating in quality improvement (Ql), research, medical education, and/or
scholarship in LTC

38a REVISED: Actively participating in quality improvement (Ql) in LTC

38b REVISED: Actively participating in research in LTC

38c REVISED: Actively participating in medical education in LTC

*Numbers do not reflect order of importance, but numbering for identification purposes during data
collection; LTC, long-term care; NP, nurse practitioner; Ql, quality improvement
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Appendices

Supplemental Table 1. Summary of round one and two ratings.

Round one Round 2
# Relevance Feasibility Result on Relevance Feasibility Result on
Statement consensus consensus
Median QR Median QR Median QR Median IQR

1 The proportion of a primary care
provider's tofal clinical practice that . .
is dedicated to LTC residents, 5 25 5 2 Noleached 4 25 6 1 Secwd
based on all individuals cared for in °

—QIVE0 VEAL

2 The proportion of a primary care
provider's clinical billings that are 5 3 6 3 Not reached; 2 25 & 25 Not reached;
earned from LTC practice, based <70% on both ’ ’ <70% on both
on total billings in a given year

3 The number of LTC residents for
which a primary care provider is the 6 2 B 1 Reached; _ _ _ _ _
most responsible provider (MRP) 270% on both

4 The total number of LTC residents
for whom a primary care provider
provides any care for (e.g., 5 25 5 2 Not reached; 5 3 5 3 Not reached;
including most responsible, ‘ <70% on both <70% on both
episodic care, on-call, consulting,

—covering other physicians, sfc.)

5 The time allocated to routine LTC
resident care (for direct and indirect 7 1 6 2 Reached;
care) 270% on both - - - - -

6 In-person visits (routine) for an
individual LTC resident a PCP as
the most responsible provider

Reached; -
¢ L ° 2 270% on both - - B B
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Round one

Round 2

Statement

Relevance

Feasibility

Result on Relevance
consensus

Median

Median IQR

Feasibility

Result on
consensus

Median IQR

Median IQR

Participates with the
interdisciplinary care team activities
in LTC (e.g., with stafficare team,
rounds, building and evaluating

care plans_ etc.)

Reached;
270% on both

Communicating with the
family/caregivers and substitute
decision-makers of LTC residents

Not reached;
<70% on one

—l11281005 OF care conferences)

REVISED:

Communicating with the
family/caregivers and substitute
decision-makers of LTC residents
(outside of mandated admission

Not reached;
<70% on one

Engaging in remote clinical care
activities for indirect LTC resident
care

15

Reached;
270% on both

10

Being accessible and available to
communicate with staff, residents,
and/or caregivers by phone or e-

mail for non-emergency situations

Not reached;
<70% on one

10a

REVISED:

Being accessible and available to
communicate with staff by phone or
e-mail for non-emergency

silualions

Reached;
270% on both
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Round one

Statement

Relevance

Feasibility Result on

Relevance

Feasibility

Result on
consensus

Median

Median IQR

Median QR Median IQR

10b

1"

REVISED:

Being accessible and available to
communicate with residents, and/or
caregivers by phone or e-mail for
non-em ituats

35

Not reached;
<70% on both

Participates in providing on-call
coverage that ensures 24/7 access
to care for LTC residents

05

B 2 Reached;
270% on both

12

Working together as a team and in
collegiality with other primary care
physicians working within the LTC
home

Not reached;
<70% on one

12a

—1mEdical practice,

13

——physicians who are not available

14

REVISED:

Working together in medical staff
meetings (with NPs where
available) to discuss issues related
fo site policy/operations and

1.5

25

Not reached;
<70% on one

Providing any LTC medical
servicas when urgently needed for
LTC residents of other attending

Not reached;
<70% on one

Not reached;
<70% on one

Maintaining LTC medical records
on residents with charting and
documentation (including remote
charﬁng)

B 2 Reached;
270% on both

15

Conducting LTC medication
management within mandated
reviews (timeframe is jurisdiction
dependent, feel free to note your
mandated timeframe in textbox

Ralov)

Reached;
270% on both
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Round one Round 2
# Relevance Feasibility Result on Relevance Feasibility Result on
Statement consensus
Median QR Median QR Median QR Median QR
16 Conducting LTC medication
management beyond mandated
reviews or ad-hoc (e.g., re- .
assessing psychotropic 7 05 5 25 27%::&8:&}1 - - - - -
medications, reconciliation after on
hospitalization or other health care
contact, etc.)
17 Providing palliative care for chronic
medical conditions and other 7 0 B 1 Reached;
serious illnesses for LTC residents 270% on both - - - - -
18 Providing end-of-life care in the last
weeks of life for LTC residents 7 0 B 1 Reached; _ _ _ _ _
270% on both
19 Certifying the death of residents
wathin the LTC home, as needed 7 1 B 1 Reached; _ _ _ _ _
270% on both
20 Conducting in-person
comprehensive admission i
assessments of LTC residents 7 1 7 15 27%;3?‘1&;&}‘ - - - - -
(including history, physical, and
. o)
21 Conducting in-person annual
reviews/history and physicals of 5 5 5 3 Not reached;
LTC residents <70% on both - - - - -
21a REVISED:
Conducting in-person annual _ _ _ _ _ 6 1 6 1 Reached;
reviews of LTC residents 270% on both
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Round one Round 2
# Relevance Feasibility Result on Relevance Feasibility Result on
Statement consensus
Median QR Median QR Median QR Median QR
21b  REVISED:
Conducting in-person history & 3 25 5 15 Not reached;
physicals of LTC residents - - - - - : <70% on both
22 Conducting in-person assessments
for a significant change ina LTC
resident's physical or mental 7 15 6 2 Reached; _ _ _ _
condition requiring a new ’ 270% on both
evaluation, medication, or other
—ELE0EUTC intervention
23 Participating in medical case
rounds to assess LTC resident care Not reached; . :
and provide medical care as 6 3 5 2 <70% on both droppad from further evaluation
required
24 Assessing LTC residents after
emergency department visits, 6 2 5 2 Reached;
hospitalizations, and other external 270% on both - - - - -
healthcare contact
25 Attending care conferences in-
person for LTC practice Not reached; Not reached;
6 3 5 25 <70% on both 6 15 S 25 <70% on one
26 Attending care conferences
remotely for LTC practice Not reached; Reached;
6 3 ¢ 3 0%onboth  °© 15 ¢ 25 370% on both
27 Attending care conferences when
the team determines a LTC
resident's medical needs as being 7 1 6 2 Reached; _ _ _ _ _
unique, requinng special 270% on both
assessment, treatment, or change
—llrE2MENE DISD
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Round one Round 2
# Relevance Feasibility Result on Relevance Feasibility Result on
Statement consensus
Median QR Median QR Median QR Median IQR
28 Having on-site presence in the LTC
home(s) (physical presence) 7 0 B 15 Reached; _ _ _ _
' 270% on both
29 The number of LTC homes in
which a primary care provider Not reached; Not reached;
practices 4 3 5 2 <70% on both 4 15 S 25 <70% on both
30 Commuting (time and distance) to
the LTC home(s) in which a Not reached; . .
primary care provider praciices 5 25 4 3 <70% on both 'dropped from further evaluation
3 Having additional practice
designation and competence (e.g.,
Certificate in Added Competency 4 4 4 3 Not reached; 4 3 3 4 Not reached;
such as Care of the Elderly, <70% on both <70% on both
Palliative, Focused practice
designation, Geriatrician specialty)
32 Being a Medical Director in LTC
Not reached; Not reached;
5 3 5 25 <70% on both 5 25 S 4 <70% on both
33 Ongoing competency development
focusing on clinical skills and .
expertise in LTC practice (e.g., 7 1 6 2 27‘3;3‘;":&m - - - - -
Continuing medical education
[CME]. credentialing)
34 Years of service towards LTC
practice Not reached; Not reached;
6 2 5 2 J0%onboth  ° $ § 35 <70% on both
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Round one Round 2
# Relevance Feasibility Result on Relevance Feasibility Result on
Statement consensus consensus
Median QR Median QR Median QR Median IQR
35 Cumulative LTC residents cared for
over career lifetime Not reached; Not reached;
6 15 5 2 <70% on one ¢ 15 4 4 <70% on one
36 Advising, participating, and holding
meetings with the LTC home as
required (e.g., in-service education . .
programs, working with 6 2 5 2 ':;’é;““h"d' 6 15 4 3 ':7"(:,;“""“'
administrative staff to discuss ¢ on one +onone
concarns relating to the care of
rasidents)
37 Clinical leadership activities (e.g.,
monitoring and evaluating medical . :
services, clinical policies and 5 15 5 95 Notreached; 6 3 3 gs Notreached:
bty o <70% on one <70% on both
procedures, and/or participating on
relevan mi etc.)
38 Actively participating in quality
improvement (Ql), research, 5 25 4 25 Not reached;
medical education, and/or : : <70% on both - - - - -
scholarship in LTC
38a REVISED:
Actively participating in quality & 1 5 2 Not reached;
improvement (Ql) in LTC - - - - - <70% on one
38b REVISED:
Actively participating in research in _ _ _ _ _ 4 25 3 25 Not reached;
LTC ’ ’ <70% on both
38c REVISED:
Actively participating in medical _ _ _ _ _ 6 25 4 3 Not reached;
education in LTC ’ <70% on one
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Supplemental Figure 1. Distribution of difference scores from the Wilcoxon matched-
pairs signed-rank test.
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CHAPTER FIVE
Variation in Psychotropic & Non-Psychotropic Prescribing in Nursing Homes: A Multi-
Level EMR-Based Retrospective Cohort Study
Summary

In this chapter, we examined a multi-level analysis of medication prescribing
variation across NH units, homes, and organizations using EMR data in Ontario,
Canada. This study builds on the recognition from the earlier chapters that care quality
results from complex interactions across the LTC practice environment. | conducted a
comprehensive study examining prescribing patterns for both psychotropic and non-
psychotropic medications among 16,896 residents across 179 homes and 5
organizations. Using sophisticated four-level logistic regression models, this study
reveals that prescribing variation extends far beyond antipsychotics, a well-known
psychotropic with adverse effects, to include antidepressants, CVD medications,
statins, and trazodone, which exhibited the highest variation of all medication classes
studied. The analysis demonstrates that home-level variation consistently exceeded
unit-level variation across all medications examined, while no significant organizational-
level differences were detected due to limited power.

This study makes several novel contributions to the field. It represents the first
large-scale analysis using EMR data from Ontario's largest NH EMR vendor,
establishing a methodological framework for leveraging real-time clinical data in quality
improvement efforts. The multi-level analytical approach provides unprecedented
granularity in understanding where variation in prescribing decisions occurs, and that

this variation is strongly influenced by unexplained home and unit factors. The finding
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that trazodone shows the highest variation suggests an area for additional monitoring
and research to examine potential reasons, such as substitution effects. These results
provide actionable targets for unit- and home-level interventions, supporting the
expansion of quality improvement efforts beyond traditional antipsychotic-focused
initiatives to encompass comprehensive medication management approaches.
Citation
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Abstract

Background: Antipsychotic medications remain widely used in nursing homes
(NHs) despite guidelines discouraging potentially inappropriate use. While home-level
variation is known, less is understood at the unit and organization levels, or across
other psychotropic and non-psychotropic drugs. We examined prescribing variation
across NHs in Ontario, Canada. We examined prescribing variation for psychotropic
and non-psychotropic drugs across NH units, homes, and organizations in Ontario,
Canada.

Methods: We conducted a retrospective cohort study of NH residents using
EMR data from April 1, 2022, to March 31, 2023. Outcomes included whether residents
were prescribed any antipsychotic, antidepressant, statins, cardiovascular disease
(CVD) medications, and trazodone for at least one day during the follow-up period.
Multi-level logistic regression models adjusted for resident characteristics and included
random intercepts for units, homes, and organizations.

Results: Among 16,896 NH residents across 179 homes and five organizations,
39% were prescribed antipsychotics, 65.5% antidepressants, 33% statins, 65% CVD
medications, and 38% trazodone. Substantial variation was observed across all
medications. For antipsychotics, the home-level median odds ratio (MOR) was 1.65
(95% Crl: 1.52-1.78) and unit-level MOR was 1.24 (95% Crl: 1.10-1.33). Trazodone
exhibited the highest variation (home-level MOR: 2.06, 95% Crl 1.75-2.37; unit-level
MOR: 1.87, 95% Crl 1.76-1.97). No significant variation was found at the organization-
level. Resident characteristics, like aggression and dementia, were associated with

prescribing, but did not explain unit and home-level differences.
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Conclusions: Prescribing variation extends beyond antipsychotics to other
common pharmacotherapies. Unit-level variation reveals additional unexplained
variation not captured in previous home-level studies, providing new targets for
research and quality improvement interventions. Future research should explore
potential unit- and home-level contributors, such as staffing, practice culture, clinician

decision-making, and policies.
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Background

Antipsychotic medications are widely used in nursing homes (NHs). While clinical
guidelines acknowledge circumstances where antipsychotics may be clinically indicated
and appropriate, decades of international research highlight the risks and adverse
health effects associated with inappropriate antipsychotic use, such as the increased
risk of stroke, falls, cognitive decline, and mortality.’® Despite existing clinical
guidelines, tools, and quality improvement initiatives,®-'# the rate of potentially
inappropriate antipsychotic use in Canada reached 24.5% during 2022 — 2023."° This
has been rising since COVID-19,'® undoing previous gains. Comparable countries
report lower rates: the United States at 21.3% for total antipsychotic use (14.4%
potentially inappropriate use), Australia at 17.5% (8.9% potentially inappropriate use),
and Belgium at 22.5%."7-2°

While resident characteristics partly explain antipsychotic prescribing variation,
documented differences exist across NHs, influenced by factors such as home size,
profit status, staffing, clinician behaviour, access to specialists, culture, and location.
221-24 | ess is known about whether this variation extends to the organization-level (a
structured group of NHs under one management structure) or the unit-level (where care
is organized and delivered within a home and where clinical decision-making occurs).
Exploring variability at these levels could inform quality improvement efforts. It is also
unknown whether such variation is specific to antipsychotics or extends to other

psychotropic and non-psychotropic medications.
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In most Canadian provinces and territories, medication use in NHs (known as
long-term care homes in the Canadian context) is estimated using the Resident
Assessment Instrument-Minimum Data Set (RAI-MDS) 2.0, a mandated clinical
assessment conducted at resident admission and quarterly thereafter. The tool provides
a snapshot of a resident’s clinical profile, including data on medications taken in the
prior seven days. While valuable for research and quality improvement, the periodic
nature of the RAI-MDS 2.0 may exclude certain drugs, dosages, or intermittent drug
use. Leveraging electronic medical records (EMRs) can provide more detailed, real-
time data on residents’ drug regimens to improve detection of pharmacotherapies and
support timely interventions.?®

In this study, we used structured data from a novel repository of EMRs from NHs
in Ontario, Canada, to assess prescribing variation across medication classes
(antipsychotics, antidepressants, statins, cardiovascular disease [CVD] medications,
and trazodone), adjusting for resident characteristics. Our multi-level design evaluated
variation with residents nested within units, units within NHs, and NHs within
organizations.

Methods

Our study was approved by the Hamilton Integrated Research Ethics Board
(HIREB #17783), which waived the need for informed consent due to the use of
anonymized secondary data. We report this study using the STROBE statement.2®

Study Design, Setting, and Participants

We conducted a retrospective cohort study of NH residents across five

organizations representing 179 homes (29% of all NHs) in the most populous province
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of Ontario, Canada. Canadian NHs do not focus on post-acute care and instead provide
ongoing personal and nursing care to long-stay residents, which is publicly funded and
provincially regulated. Each home is divided into designated units with resident beds
and care teams for care delivery. In Ontario’s NH system, prescribers are primarily
family physicians who are typically assigned to specific units within homes and manage
all comprehensive medical care, including prescriptions. Other physicians working
within the home will support and provide medical coverage for resident care, ensuring
24/7 access to medical support. This unit-based assignment model means that
prescribing patterns reflect clinical decision-making at the unit level, creating a
relationship between unit-level prescribing variation and prescriber practice. We
included all residents living in NH between April 1, 2022, and March 31, 2023,
regardless of length of stay, excluding those identified as end-stage disease during the
study period.
Data Source

Anonymized secondary EMR data were accessed through OnSPARK (Ontario
Supporting Partnerships to Advance Care and Knowledge), a secure data platform
hosted by McMaster University. Using EMR data provides more detailed clinical
information than administrative data. In the study, the census dataset contained
information about residents’ NH stay, including admission date, discharge date, and the
home and unit in which they resided. The Continuing Care Reporting System for Long-
Term Care (CCRS-LTC) dataset contained the RAI-MDS 2.0, which provided key
resident characteristics. Residents were included if they had at least one RAI-MDS 2.0

assessment during the study period, and characteristics were derived from the closest
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RAI-MDS 2.0 assessment based on the study end date. The orders dataset included
information on all prescribed medications such as the start date, end date, and dosage
information. Medications were coded using the Anatomical Therapeutic Chemical (ATC)
classification system.?”

QOutcome Measures

We examined whether residents were prescribed any of the following (binary
outcome): any antipsychotic, any antidepressant, any statin, any CVD medication, and
any trazodone if residents were on the medication for at least one day over the follow-
up period. The psychotropics selected (antipsychotics and antidepressants) were based
on those most commonly prescribed in Ontario NHs, based on existing literature and
our preliminary data analysis.?®?° Trazodone, though an antidepressant, was analyzed
separately due to its potential use as a substitute in the Ontario context when
antipsychotics are discontinued.3%-3? Statins and CVD medications were included to
assess whether prescribing variation extends beyond psychotropics. Medications were
classified using ATC codes: antipsychotics (NO5A); antidepressants including selective
serotonin reuptake inhibitors (SSRIs; NO6AB) and other antidepressants (NO6AX);
trazodone (NO6AXO05); statins (C10AA); and CVD medications, including
antihypertensives (C02), diuretics (C03), beta-blockers (C07), calcium channel blockers
(C08), and renin-angiotensin system agents (C09).

Covariates

We included a range of resident-level characteristics known to influence

prescribing, such as demographics (age group, sex, height in centimetres, weight in

kilograms), disease diagnoses, and signs and symptoms, including shortness of breath,
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edema, and insomnia, as captured by standardized RAI-MDS 2.0 items. We included
several validated clinical scales assessing activities of daily living (ADL), health
instability, cognition, mood, aggression, and pain.33-3 We also noted whether residents
resided in Alzheimer’'s/dementia special care unit and the average number of
medications per resident. Unit- and home-level variables included home size (by beds:
small <97, medium 97-160, large 160+), number of units (<5, 5-9, 10+), ownership type
(non-profit, for-profit, publicly listed), and unit size (20-32 or 33+ beds).

Statistical Analyses

We summarized continuous variables using means (SD) and medians (IQR),
and categorical variables through frequencies. Prescription rates for each medication
class were plotted per 365 person-days by NH unit or home, calculated by dividing the
total resident days on medication by total resident days in the NH unit or home, then
multiplying by 365.

We used multi-level (four levels) multivariable logistic regression models to
estimate the association between resident characteristics and each medication
outcome prescribed. Exploratory analysis revealed bimodal exposure duration
distributions (peaks at 0 and 365 days) across all medication classes, with very few
residents having intermediate exposure durations. This distribution pattern supported
the use of binary outcomes rather than continuous duration-based measures, as
medication prescribing appeared to follow an "all-or-none" pattern rather than a gradual
dose-response relationship. Effects were reported as odds ratios (ORs) and 95%
confidence intervals (Cls). We adjusted for clustering with random intercepts at the unit,

home, and organization levels. We fit two models for each outcome: (i) a null model
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with no covariates, and (ii) a fully adjusted model with resident-level characteristics. We
calculated variability measures (intraclass correlation [ICC], within-unit, home, and
organization-level variance, and median odds ratio [MOR] with 95% credible intervals
[Crl]). The MOR provides a more straightforward interpretation of variability for logistic
regression methods, as the ICC underestimates the variation.3®* The MOR represents
the average difference in risk between units, homes, or organizations on the OR scale.
It is the median value of the distribution of all ORs created by comparing all pairwise
combinations of units, homes, and organizations. Any MOR equal to one or a Crl
whose lower bound includes one suggests no differences, but values >1 imply variation
exists based on the clustering effect (i.e., units, homes, or organizations). Due to limited
power at the organization level, organizational variability should be interpreted with
caution. Analyses were conducted using SAS 9.4 and plots were created with R V4.3.2.
Results

We analyzed 16,896 residents across 179 NHs from five organizations in
Ontario, Canada, from April 1, 2022, to March 31, 2023. Table 1 presents descriptive
statistics of the total cohort (Supplement Table S1 provides additional characteristics).
The majority of NH residents were between the ages of 85 — 94 years (38.5%), female
(67.1%), with moderate to severe cognitive impairment (scores 3-6; 73.1%) and high
ADL dependence (scores 3—6; 88.6%) (Table 1). Of the 16,896 residents in the study,
39.2% of residents were prescribed antipsychotics, 65.5% antidepressants, 32.7%
statins, 64.9% CVD medications, and 37.9% trazodone (Supplemental Table S2). Most
NHs in our study were medium-sized with 97-160 beds (40.8%) (Supplemental Table

S3).
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Figure 1 visualizes the wide variation in the prescription of trazodone across
units (left panel) and NHs (right panel) based on a prescription rate per 365 person-
days. Supplemental Figure S1 provides additional graphics of all other medication
classes examined.

Multi-level analysis of covariates and medication outcomes.

Table 2 and Figure 2 summarize the results of the random-effects multi-level
logistic regression models examining unit-, home-, and organization-level variability.
Additional results regarding the models can be found in Supplemental Tables S4 and
S5.

The null or unadjusted multi-level logistic regression models exhibited significant
variability across unit and home levels (Table 2), with no significant variation at the
organization-level, given that we had only five organizations. The MOR represents the
average variation in prescribing rates between all possible combinations of units or
homes. For antipsychotics (null models), we observed the highest variability at the
home-level with a MOR of 1.44 (95% Crl: 1.33, 1.53), followed by the unit-level (MOR:
1.42, 95% Crl: 1.34, 1.49) (Table 2). In our final model (adjusted for resident
characteristics), we similarly found substantial variation across unit and home levels.
For antipsychotics, we observed the highest variability at the home-level with an
increased MOR of 1.65 (95% Crl: 1.52, 1.78), followed by the unit-level (MOR: 1.24,
95% Crl: 1.10, 1.33) (Table 2, Figure 2). The finding of the highest variation at the
home-level, followed by the unit-level, was consistent across other medication classes

examined for both the null and final models.
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With our separate focus on trazodone, we found that trazodone exhibited the
highest variation among all medications examined. In the null model, the home-level
MOR for trazodone was 2.19 (95% Crl: 1.96; 2.42), followed by the unit-level (MOR:
1.49; 95% Crl: 1.40; 1.57) (Table 2). In the final model, the home-level variability had an
MOR of 2.06 (95% Crl: 1.75, 2.37) and a unit-level MOR of 1.87 (95% Crl: 1.76, 1.97)
(Table 2, Figure 2).

To interpret these findings clinically, take the comparison of two homes. If one
home had a rate of antipsychotic prescribing of 39.2% (as in our sample), the MOR of
1.65 indicates that the prescribing rate of another randomly selected home would be
51.5%, an absolute risk difference of 12.35%. However, if the prescribing rate in the
second home were 28.2% instead, the absolute difference would be —11.00%. Both of
these interpretations are consistent with an MOR of 1.65 at the home-level. For
antipsychotics, the absolute risk difference at the unit-level was 5.23%. For trazodone,
the absolute risk difference at the home-level was 17.80% and at the unit-level, 15.40%.
It is important to note that the MOR is a relative measure of odds that does not translate
into a fixed probability difference; the absolute differences shown here are illustrative
examples.

In the adjusted models, resident-level characteristics were strongly associated
with prescribing across medication classes as expected (Supplemental Table S5). For
instance, for moderate to severe aggressive behaviour, the odds of antipsychotics were
2.54 higher (95% CI: 2.11, 3.06), the odds of antidepressants were 2.34 times higher
(95% CI: 1.89, 2.90), the odds of trazodone were 2.91 higher (95% CI: 2.44-3.48) but

the odds of statins were 0.76 times lower (95% CI: 0.62, 0.93). The addition of resident
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characteristics did not substantially change the variability, and in some cases, the
variation increased.
Discussion

In this multi-level analysis of NH medication prescribing across Ontario, Canada,
we identified substantial variation across psychotropic and non-psychotropic
medications, including antipsychotics, antidepressants, statins, CVD medications, and
trazodone. Variation was the greatest at the home- followed by the unit-level, with little
evidence of organization-level differences. Trazodone exhibited the highest variation of
all medications examined, and while resident characteristics were associated with
prescribing, they did not explain the variation at the home- or unit-levels.

Our results contribute to the broader literature documenting variation in NH
prescribing at the home-level. Prior evidence from Canada has shown wide differences
in antipsychotic prescriptions across NHs, from a mean of 20.9% to 44.3% in NHs with
the highest prescribing rates.? For common psychoactive and non-psychotic drug
classes, Bronskill and colleagues reported a threefold variation in polypharmacy rates
across NHs and found that resident characteristics did not fully explain high
polypharmacy rates.*? They found that other factors, such as overall NH prescribing
rates and the number of clinician prescribers, influenced polypharmacy.4® This is
consistent with other international evidence, which also finds that home-level variation
in medication use and safety is shaped by structural and contextual factors. 342341~
45The sum of prior evidence supports the notion that home factors beyond resident

characteristics, such as organization and team culture, policies, staffing, collaboration,
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access to resources, home characteristics, medical care leadership, may be potential
reasons for the unexplained home-level variation in our sample.

The present study extends this literature in two ways. First, by leveraging EMR
data, we were able to understand variation across multiple therapeutic classes with
greater precision than administrative datasets typically allow. Second, our use of four-
level models allowed separation of unit-, home-, and organization-level effects. While
earlier research has highlighted unexplained variation at the home-level, our study
uniquely shows that prescribing practices also differ meaningfully between NH units.
This suggests that some variation is more closely tied to prescriber and/or care team
factors at the unit-level, including consideration of medical staff's clinical practice and
decision-making practices, team dynamics, and capacity for non-pharmacological
treatments, which may play a significant role. The absence of significant organization-
level effects in our study should not be interpreted as indicating no influence due to
organizational structure. Rather, the limited number of organizations likely constrained
our ability to detect differences. One study in the U.S. has found that chain ownership
decreased antipsychotic use,*? and future studies should explore this further to
understand the organizational variation with larger samples.

Our analysis provides insight that prescribing decisions are most influenced by
the NH hierarchy, with home-level variation exceeding unit-level variation. This
suggests influences at the level of institutional culture, leadership, or local (unit) care
processes. For example, prescribing may be shaped by how homes organize
interdisciplinary teams, the presence of medical directors, or expectations

communicated by administrators. At the unit level, staffing stability, availability of
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geriatric psychiatry and pharmacy support, and prescriber assignment patterns may
play a role. Our study could not directly measure these potential mechanisms of action;
further research on these factors may be warranted. For instance, prescribing
assignment patterns, such as one physician covering multiple units with differing
approaches, may generate within-home variation. In addition, while we adjusted for
measured resident characteristics as comprehensively as possible, unmeasured
differences in case-mix or resident complexity may also contribute. Nevertheless, the
persistence of variation after adjusting for resident characteristics indicates local and
home practice meaningfully influence prescribing.

The decision to analyze trazodone separately revealed that this medication had
the greatest variability, exceeding that which we observed for antipsychotics. Though
categorized as an antidepressant, trazodone is frequently used for insomnia and
behavioural symptoms. 4647 This heterogeneity of clinical use scenarios may partly
explain the wide variation we observed, despite current clinical guidelines cautioning
against the routine use of trazodone for sleep or behavioural symptoms due to limited
evidence of benefit and known safety concerns. 48-53 Previous studies from Ontario and
the U.S. have raised concerns about the potential substitution of trazodone for
antipsychotics or benzodiazepines.30-3247.54.55 \While our analysis cannot confirm
substitution effects, we highlight trazodone as an area warranting further investigation,
particularly regarding its indications, appropriateness, and potential role as a substitute

when other psychotropic medications are reduced.
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The findings carry important implications. First, they suggest that interventions
should be targeted at home and unit levels, where the majority of variation resides.
Second, the presence of variation across antidepressants, CVD medications, and
statins highlights that prescribing variation is not limited to antipsychotics. Current
quality monitoring frameworks in Ontario and elsewhere largely focus on antipsychotic
medications.”®® Expanding public reporting to other therapeutic classes could provide a
more comprehensive view of prescribing practices in dashboards and accreditation
standards. However, such expansion must be approached cautiously. While public
reporting of antipsychotics and reduction efforts have demonstrated a decrease in
antipsychotic rates,30475 there is potential for unintended consequences, such as
substitution effects.30:3247.54.55 Policies should therefore ensure reporting is
accompanied by safeguards to prevent metric-driven shifts in prescribing rather than
genuine improvements in care. Examples of potential investments include building team
capacities, integrated pharmacist support, staff training, resources for non-
pharmacological care, adequate staffing, and clinician support.”-25 Third, the
integration of EMR-based analytics into learning health systems offers a promising path
forward. EMR data can generate real-time, actionable insights and embedding such
analytics into feedback dashboards for prescribers and care teams could support more
responsive and targeted quality improvement at the point of care.

Limitations and Strengths

While this study leveraged a novel EMR database and multi-level design, several
limitations remain. First, we were unable to attribute prescriptions to individual

physicians. Because non-physician staff frequently enter orders, prescriber identity,
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timing, and indication were unavailable, limiting our ability to assess continuity of care
or clinician-level variability. Similarly, we could not differentiate between continuous,
standard, or as-needed medication orders. Nonetheless, the unit-level analysis likely
reflects clinician prescribing patterns, as family physicians in Ontario are typically
assigned to specific units.

Second, we lacked detailed information on structural or contextual characteristics
of units, homes, and organizations that could explain observed variation. Although we
detected significant variation at the unit and home levels, the study was underpowered
to identify organization-level effects, and organizational homogeneity (five
organizations, predominantly for-profit chains) may have limited our ability to detect
such differences.

Third, our sample was restricted to homes in Ontario, the majority of which were
for-profit. Prescribing cultures, resource availability, and quality improvement priorities
may differ in non-profit or publicly operated facilities, and Ontario’s regulatory and policy
environment, including drug formularies and public reporting initiatives, may influence
prescribing in ways not generalizable to other Canadian provinces or jurisdictions.

Finally, our analysis was limited to selected drug classes and did not assess
benzodiazepines or Z-drugs, which warrant further study given their known risks and
overlapping indications. We also could not evaluate the clinical appropriateness of
prescriptions, as unstructured clinical notes were not available.

Our study also represents innovative elements for data-driven NH research. We
conducted the first large-scale analysis using EMR data from Ontario’s largest NH EMR

vendor, establishing a methodological framework for leveraging EMR analytics in NH
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quality improvement. Our multi-level analytical approach examining variation across
residents, units, homes, and organizations provides unmatched granularity beyond
previous research, with unit-level analysis capturing practice patterns where clinical
decisions occur. Lastly, examining multiple medication classes beyond the traditionally
studied antipsychotics reveals systemic prescribing variation patterns with important
implications for comprehensive medication management in NHs.
Conclusions

Prescribing variation in Ontario NHs extends well beyond antipsychotics to other
common pharmacotherapies, with unexplained variation at both the unit- and home-
levels. Trazodone demonstrated the highest variability, raising questions for future
research. These findings emphasize the importance of moving beyond single-drug
indicators of quality and targeting quality improvement with multi-pronged approaches
that invest in staffing and non-pharmacological supports, which can support monitoring

and translate into meaningful improvements in resident-centered care.
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Tables and Figures

Table 1. Characteristics of NH residents, by anti-psychotics prescription, April 1, 2022 —

March 31, 2023

Characteristic No Antipsychotics Total
antipsychotics prescribed (n=16,896)
prescribed (n=6,614)
(n=10,282)

Age group, no. (%)
<65 years
65-74 years
75-84 years
85-94 years
95+ years

711 (6.91%)
1257 (12.23%)
2698 (26.24%)
4242 (41.26%)
1374 (13.36%)

622 (9.40%)
1205 (18.22%)
1965 (29.71%)
2261 (34.19%)

561 (8.48%)

1333 (7.89%)
2462(14.57%)
4663 (27.60%)
6503 (38.49%)
1935 (11.45%)

Female sex, no. (%)

7065 (68.71%)

4272 (64.59%)

11337(67.10%)

No. of medications, mean (SD)

10.61 (4.77)

11.59 (4.60)

10.99 (4.73)

SCALES*

Aggression (ABS), no. (%)
Intact (0)
Mild aggressive behaviour (1-4)
Moderate to severe aggressive
behaviour (5-12)

7523 (73.17%)
2454 (23.87%)
305 (2.97%)

3485 (52.69%)
2573 (38.90%)
556 (8.41%)

11008 (65.15%)
5027 (29.75%)
861 (5.10%)

Activities of Daily Living (ADL), no.

(%)
No dependence (0)
Some dependence (1-2)
High dependence (3-6)

233 (2.27%)
963 (9.37%)
9086 (88.37%)

134 (2.03%)
589 (8.91%)
5891 (89.07%)

367 (3.12%)
1552 (9.19%)
14977 (88.64%)

Health Instability (CHESS), no. (%)
Lowest 0
1
2
3
Highest 4

4783 (46.52%)

3872 (37.66%)

1351 (13.14%)
240 (2.33%)
36 (0.35%)

3005 (45.43%)

2428 (36.71%)

935 (14.14%)
199 (3.01%)
47 (0.71%)

7788 (46.09%)
6300 (37.29%)
2286 (13.53%)
439 (2.60%)
83 (0.49%)

Cognition (CPS) no. (%)
Intact (0)
Mild cognitive impairment (1-2)
Moderate to severe cognitive
impairment (3-6)

902 (8.77%)
2420 (23.54%)
6960 (67.69%)

222 (3.36%)
995 (15.04%)
5397 (81.60%)

1124 (6.65%)
3415 (20.21%)
12357 (73.14%)

Depression (DRS), no. (%)

No signs of depressive
symptoms (<3)

Signs of depressive symptoms
(3+)

9004 (87.57%)

1278 (12.43%)

4965 (75.07%)

1649 (24.93%)

13969 (82.68%)

2927 (17.32%)

Pain Scale, no. (%)
No pain (0)

8758 (85.18%)
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Less than daily pain (1)
2
3

1317 (12.81%)
162 (1.58%)
45 (0.44%)
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936 (14.15%)
119 (1.80%)
30 (0.45%)

2253 (13.33%)
281 (1.66%)
75 (0.44%)

Disease diagnoses & chronic
conditions, no. (%)

Dementia and/or Alzheimer's
disease

Stroke (CVA)

CHF

Diabetes

Hypertension

Arteriosclerotic heart disease
Asthma/Emphysema/COPD
Huntington’s Disease
Hallucinations

6049 (58.83%)

2431 (23.64%)
1040 (10.11%)
2987 (29.05%)
6767 (65.81%)
1592 (15.48%)
1744 (16.96%)
12 (0.12%)
216 (2.10%)

4603 (69.59%)

1072 (16.21%)
620 (9.37%)
1854 (28.03%)
4017 (60.73%)
954 (14.42%)
1228 (18.57%)
31 (0.47%)
906 (13.70%)

10652 (63.04%)

3503 (20.73%)
1660 (9.82%)
4841 (28.65%)
10784 (63.83%)
2546 (15.07%)
2972 (17.59%)
43 (0.25%)
1122 (6.64%)

Schizophrenia 122 (1.19%) 860 (13.00%) 982 (5.81%)
Delusions 552 (5.37%) 1785 (26.99%) 2337 (13.83%)
Bi-polar Disease 111 (1.08%) 461 (6.97%) 572 (3.39%)
Anxiety disorder 1451 (14.11%) 1417 (21.42%) 2868 (16.97%)
Depression 3201 (31.13%) 2628 (39.73%) 5829 (34.50%)
Alzheimer's/dementia special care 1402 (13.64%) 1499 (22.66%) 2901 (17.17%)

unit, no. (%)

SD = standard deviation, CHF = congestive heart failure, COPD = chronic obstructive pulmonary disease, CVA =
cerebrovascular accident

*ADL Activities of Daily Living Hierarchy Scale, includes personal hygiene, locomotion, eating, toileting, scale from
0-6

ABS Aggressive Behaviour Scale, which measures the degree of aggressive behaviour, scale from 0-12

CHESS Changes in Health, End-Stage Disease and Signs and Symptoms, which detects health instability and a
person at risk of decline, scale from 0-5

CPS Cognitive Performance Scale, which measures the degree of cognitive impairment, scale from 0-6

DRS Depression Rating Scale, which measures the degree of depression, scale from 0-14

Pain Scale, which measures the presence and intensity of pain, scale from 0-3
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Figure 1. Prescription rate of trazodone per 365 person-days across NH units and
homes, April 1, 2022 — March 31, 2023
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Table 2. Variability statistics from multi-level logistic regression models for any prescription of psychotropics and non-
psychotropic medications across null and final models, April 1, 2022 — March 31, 2023

OUTCOMES - MEDICATION PRESCRIPTIONS

VARIABILITY Antipsychotics Antidepressants Statins CVD Trazadone
STATISTICS medications

RANDOM EFFECTS (NULL MODEL)
AUC/C Statistic 0.67 (0.66, 0.68) 0.67 (0.66,0.68) 0.70(0.69, 0.71) 0.62(0.61,0.63) 0.74 (0.73, 0.74)
(95 % ClI)

Organization level ~ 1.08 (1.00, 1.16)  1.07 (1.00, 1.16)  1.42 (1.00, 1.74) 1.05(1.00, 1.11)  1.04 (1.00, 1.23)
MOR (95% Crl)

Home level MOR  1.44(1.33,1.53)  1.72(1.58,1.85) 1.57 (1.45,1.67) 1.33(1.25,1.40) 2.19 (1.96, 2.42)
(95% Crl)

Unit level MOR 1.42 (1.34,1.49)  1.33(1.24,1.40) 1.34(1.25,1.41) 1.20(1.09,1.27) 1.49 (1.40, 1.57)
(95% Crl)

RANDOM EFFECTS (FINAL ADJUSTED MODEL)
AUC/C Statistic 0.82(0.81,0.83)  0.77(0.76,0.77) 0.79(0.78,0.80) 0.79(0.79,0.80) 0.78 (0.77, 0.79)
(95 % Cl)

Organization level ~ 1.22 (1.00,1.37)  1.14(1.00,1.26)  1.52 (1.00,1.97) 1.10 (1.00, 1.20) -
MOR (95% Crl)

Home level MOR  1.65(1.52,1.78)  1.78(1.63,1.93) 1.74(1.58,1.89) 1.40(1.31,1.48) 2.06 (1.75, 2.37)
(95% Crl)

Unit level MOR 1.24 (1.10,1.33)  1.30(1.20,1.38)  1.28 (1.18, 1.37) - 1.87 (1.76, 1.97)
(95% Crl)

CVD = cardiovascular disease, AUC = area under the curve, Cl = confidence interval, SE = standard error, ICC = intraclass correlation coefficient, MOR = median
odds ratio, Crl = credible interval
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Figure 2. Forest plot of variation in medication use — median odds ratios (MORSs)

across home, unit, and organization levels, April 1, 2022 to March 31, 2023

Aps = antipsychotics, Ads = antidepressants, Org = organization, CVD = cardiovascular disease, Crl =

credible interval
*Organizational-level variability is not significant, given that the lower bound includes 1.0
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Appendix 1. STROBE Statement—Checklist of items that should be included in reports of
cohort studies
tem Page No
No Recommendation

Title and abstract 1 (@) Indicate the study's design with a commonly used term in
the title or the abstract
(b) Provide in the abstract an informative and balanced Title, abstract
summary of what was done and what was found

Introduction

Backgroundirationale 2 Explain the scientific background and rationale for the Introduction
investigation being reported

Objectives 3 State specific objectives, including any prespecified Intro, para. 4
hypotheses

Methods

Study design 4 Present key elements of study design early in the paper ::&“”;5

Setting 5 Describe the setting, locations, and relevant dates, including Methods,
periods of recruitment, exposure, follow-up, and data collection para. 2

Participants 6 (a)Give the eligibility criteria, and the sources and methods of | Methods,
selection of participants. Describe methods of follow-up para.2,3
(b) For matched studies, give matching criteria and number of
exposed and unexposed

Variables 7 Clearly define all outcomes, exposures, predictors, potential Methods,
confounders, and effect modifiers. Give diagnostic criteria, if pera. 4,5
applicable

Data sources/ 8*  For each variable of interest, give sources of data and details | Methods,

measurement of methods of assessment (measurement). Describe pera.3,4,5
comparability of assessment methods if there is more than one
aroup

Bias 9  Describe any efforts to address potential sources of bias Methods

Study size 10 Explain how the study size was arrived at p‘*‘a'}a"wzds

Quantitative variables 11 Explain how quantitative variables were handled in the Methods,
analyses. If applicable, describe which groupings were chosen | P22 5
and why

Statistical methods 12 (a) Describe all statistical methods, including those used to Methods,
control for confounding pere. 8, ¢
(b) Describe any methods used to examine subgroups and
interactions
(c) Explain how missing data were addressed
(d) If applicable, explain how loss to follow-up was addressed
(g) Describe any sensitivity analyses

Results

Participants 13*  (a) Report numbers of individuals at each stage of study—eg s:f:?-

numbers potentially eligible, examined for eligibility, confirmed
aligible, included in the study, completing follow-up, and
analysed

(b) Give reasons for non-participation at each stage

1

147




PhD Thesis — D. Dash; McMaster University — Health Research Methodology

(c) Consider use of a flow diagram

Descriptive data 14*  (a) Give characteristics of study participants (eg demographic,
clinical, social) and information on exposures and potential
confounders
(b) Indicate number of participants with missing data for each | Resulls,
variable of interest para. 1
(c) Summarise follow-up time (eg, average and total amount)
Outcome data 15*  Report numbers of outcome events or summary measures Results,
over time pam. 1
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted | Table 2,
estimates and their precision (eg, 95% confidence interval). Make clear g’g’;f;;mm
which confounders were adjusted for and why they were included Table 4, 5
(b) Report category boundaries when continuous variables were
categorized
(c) If relevant, consider translating estimates of relative risk into
absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and Supplemental
interactions, and sensitivity analyses Tatia 4,5
Discussion
Key results 18 Summarise key results with reference to study objectives g'z“:ﬁm-
Limitations 19  Discuss limitations of the study, taking into account sources of Limitations
potential bias or imprecision. Discuss both direction and magnitude of
any potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, | Discussion,
limitations, multiplicity of analyses, results from similar studies, and ga': 2,34,
other relavant evidence
Generalisabilty 21  Discuss the generalisability (external validity) of the study results Limitations
Other information
Funding 22 Give the source of funding and the role of the funders for the present | Title page

study and, if applicable, for the original study on which the present
article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological
background and published examples of transparent reporting. The STROBE checklist is best used in
conjunction with this article (freely available on the Web sites of PLoS Medicine at
http:/fwww.plosmedicine.org/, Annals of Internal Medicine at http//www.annals.org/, and Epidemiology at
http:/fwww.epidem.com/). Information on the STROBE Initiative is available at http://www_strobe-

statement.org.
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Supplemental Table S1. Additional characteristics of NH residents, by anti-psychotic
medication (APM) prescription, April 1, 2022 — March 31, 2023

Characteristic No Antipsychotics Total
antipsychotics prescribed (n =16,896)
prescribed (n=6,614)
(n =10,282)

Height (cm), Mean (SD) 160.61(10.97)  161.66 (12.03)  161.02 (11.41)

Weight (kg), Mean (SD) 68.94 (22.63)  71.28 (20.68) 69.86 (21.92)

Signs & symptoms, no. (%)
Shortness of breath, no. (%) 342 (3.33%)
Edema, no. (%) 978 (9.51%)
Insomnia or change in sleep
pattern, no. (%) 9646 (93.81%)
Not exhibited in last 30 612 (5.95 %)
days 24 (0.23%)
Exhibited up to 5
days/week
Exhibited daily or almost
daily
Behaviour Symptoms, no.

207 (3.13%)
571 (8.63%)

549 (3.25%)
1549 (9.17%)

5810 (87.84%)
767 (11.60%)
37 (0.56%)

15456 (91.48%)
1379 (8.16%)
61 (0.36%)

(%)
No change
Deteriorated

9030 (87.82%)
715 (6.95%)
537 (5.22%)

5261 (79.54%)
759 (11.48%)
594 (8.98%)

14291 (84.58%)
1474 (8.72%)
1131 (6.69%)

Improved

Bed bound, no. (%) 356 (3.46%) 187 (2.83%) 543 (3.21%)

SD = standard deviation
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Supplemental Table S2. Additional characteristics of NH residents, by anti-psychotic
medication (APM) prescription, April 1, 2022 — March 31, 2023

Outcome Proportion of total
sample; n = 16,896
n (%)

Proportion of NH residents prescribed an 6614 (39.2%)

antipsychotic

Proportion of NH residents prescribed an 11061 (65.5%)

antidepressant

Proportion of NH residents prescribed a statin 5531 (32.7%)

Proportion of NH residents prescribed CVD 10971 (64.9%)

medications

Proportion of NH residents prescribed trazodone 6406 (37.9%)

Supplemental Table S3. Home characteristics of included NH residents, April 1, 2022 —
March 31, 2023

Characteristic n=179 homes
Home size (beds), no. (%)
small: <97 beds 48 (26.8%)
medium: 97-160 beds 73 (40.8%)
large: 160+ beds 58 (32.4%)
Home size (units), no. (%)
<5 units 96 (53.6%)
5 — 9 units 75 (41.9%)
10+ units 8 (4.5%)
Ownership status, no (%)
Non-profit charitable 3 (1.7%)

Primarily owned for-profit 17 (9.5%)
Publicly listed for-profit 159 (88.8%)
Unit Size (beds), no. (%) 833 units
20 — 32 beds per unit 635 (76.2%)
33 or more beds per unit 198 (23.8%)
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Supplemental Figure S1. Panel graphic of prescription rate across psychotropic and
non-psychotropic medications per 365 person-days across NH units and homes, April 1,

2022 — March 31, 2023

Unit-level, n=833 units

Home-level, n=179 homes
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Supplemental Table S4. Multi-level logistic regression null/unadjusted models for the odds ratio of any prescription of
psychotropic and non-psychotropic medications, from April 1, 2022 to March 31, 2023, n = 16,896

OUTCOMES - MEDICATION PRESCRIPTIONS

VARIABILITY Antipsychotics Antidepressants Statins CVD Trazadone
STATISTICS medications

RANDOM EFFECTS (NULL MODEL)

AUC/C Statistic 0.67 (0.66,0.68) 0.67 (0.66,0.68)  0.70 (0.69,0.71)  0.62 (0.61,0.63)  0.74 (0.73, 0.74)
(95 % Cl)

Organization level

Covariance (95 0.007 0.005 0.123 0.003 0.001
% Cl) (-0.011,0.025)  (-0.014, 0.025) (-0.06, 0.32) (-0.006, 0.012) (-0.043, 0.046)
SE 0.009 0.010 0.097 0.004 0.023
ICC 0.002 0.002 0.038 0.001 0.0004

MOR (95% Crl) 1.08 (1.00, 1.16) 1.07 (1.00, 1.16) 1.42 (1.00, 1.74) 1.05 (1.00, 1.11) 1.04 (1.00, 1.23)
Home level

Covariance 0.14 0.31 0.21 0.087 0.65
(95% CI) (0.089, 0.19) (0.22, 0.40) (0.15, 0.28) (0.054, 0.12) (0.48, 0.82)
SE 0.026 0.046 0.033 0.017 0.087
ICC 0.041 0.086 0.061 0.026 0.165

MOR (95% Crl) 1.44 (1.33, 1.53) 1.72 (1.58, 1.85) 1.57 (1.45, 1.67) 1.33 (1.25, 1.40) 2.19 (1.96, 2.42)
Unit level

Covariance 0.13 0.085 0.090 0.036 0.17
(95% CI) (0.088, 0.17) (0.050, 0.12) (0.054, 0.13) (0.009, 0.063) (0.12,0.21)
SE 0.01973 0.01782 0.01817 0.01389 0.0233
ICC 0.037 0.025 0.027 0.011 0.048

MOR (95% Crl) 1.42 (1.34,1.49) 1.33(1.24,1.40)  1.34 (1.25,1.41)  1.20 (1.09, 1.27) 1.49 (1.40, 1.57)

CVD = cardiovascular disease, AUC = area under the curve, Cl = confidence interval, SE = standard error, ICC = intraclass correlation coefficient, MOR = median odds
ratio, Crl = credible interval
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Supplemental Table S5. Multi-level adjusted logistic regression models for the odds ratio of any prescription of
psychotropic and non-psychotropic medications, from April 1, 2022 to March 31, 2023, n = 16,896

OR (95% CI) OUTCOMES - MEDICATION PRESCRIPTIONS

Antipsychotics Antidepressants Statins CVD Trazadone

medications

RESIDENT CHARACTERISTICS

Age group, years (ref: < 65 years)

ABS (ref: intact 0)

Mild aggressive
behaviour (1-4)
Moderate to

severe aggressive

behaviour (5-12)

ADL (ref: 0)

Some
dependence (1-2)
High dependence
(3-6)

CHESS Scale (ref: 0)

1
2
3
4

CPS (ref: 0)

1.66 (1.52, 1.83)

2.54 (2.11, 3.06)

0.93 (0.70, 1.25)

0.91 (0.70, 1.20)

1.01 (0.92, 1.10)
1.09 (0.96, 1.24)
1.35 (1.06, 1.73)
2.01 (1.18, 3.44)

1.73 (1.57, 1.90)

2.34 (1.89, 2.90)

0.94 (0.72,1.22)

1.21 (0.95, 1.55)

1.05 (0.96, 1.14)
1.14 (1.01, 1.30)
1.11 (0.87, 1.42)
1.13 (0.65, 1.95)

0.88 (0.80, 0.97)

0.76 (0.62, 0.93)

1.42 (1.06, 1.88)

1.08 (0.83, 1.41)

0.96
1.02
1.21
1.27

0.88, 1.04
0.90, 1.17
0.94, 1.55
0.73,2.22

o~~~ o~
N~— N N S

0.93 (0.85, 1.02)

0.95 (0.79, 1.14)

0.90 (0.68, 1.20)

0.72 (0.55, 0.94)

0.99 (0.91, 1.08)
1.01 (0.89, 1.15)
1.28 (0.98, 1.67)
1.07 (0.61, 1.89)

66-74 0.92(0.78,1.09) 0.95(0.81,1.11) 1.17(1.00,1.37) 1.37(1.17,1.61) 1.02(0.87, 1.20)

75-84 0.66 (0.56,0.77) 0.97 (0.83,1.12) 0.98(0.84,1.14) 1.59 (1.36,1.85) 0.97 (0.83, 1.12)

85-94 0.53 (0.46,0.63) 0.95(0.81,1.10) 0.66 (0.57,0.77) 1.76 (1.51,2.05) 0.99 (0.85, 1.15)

95+ 0.47 (0.39, 0.57) 0.77 (0.65,0.92) 0.33 (0.27,0.40) 1.87 (1.55,2.24) 0.91 (0.76, 1.08)
Female sex 0.71 (0.65,0.79) 0.97 (0.88,1.06) 0.66 (0.60,0.72) 1.06(0.97,1.17) 0.82(0.75, 0.90)
Weight 1.00 (1.00, 1.00) 1.00 (1.00, 1.00) 1.00(1.00,1.00) 1.00(1.00,1.00) 1.00 (1.00, 1.00)
Height 1.00 (0.99, 1.00)  1.01(1.00, 1.01)  1.00 (1.00, 1.00)  1.00 (1.00, 1.01)  1.00 (1.00, 1.00)
Scales

1.86 (1.70, 2.03)

2.91 (2.44, 3.48)

0.71 (0.54, 0.94)

0.85 (0.66, 1.09)

1.04 (0.96, 1.13
1.13(1.00, 1.27
0.98 (0.78, 1.24
0.96 (0.58, 1.58

~— N N S
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Mild cognitive
impairment (1-2)
Moderate to
severe cognitive
impairment (3-6)
DRS (ref: 0)
3+
Pain Scale (ref: 0)
1
2
3

Disease Diagnoses & Chronic Conditions

Dementia and/or
Alzheimer's disease
Stroke (CVA)

CHF

Diabetes
Hypertension
Arteriosclerotic heart
disease
Asthma/Emphysema
Huntington’s Disease
Hallucinations
Schizophrenia

Delusions

Bi-polar Disease
Anxiety disorder
Depression

Signs & Symptoms
Shortness of breath
Edema

1.49 (1.23, 1.82)

2.27 (1.87, 2.76)

1.48 (1.33, 1.66)

1.06 (0.95, 1.19)
1.17 (0.86, 1.58)
0.96 (0.54, 1.71)

1.52 (1.38, 1.68)

0.67 (0.61, 0.74)
1.24 (1.09, 1.41)
0.96 (0.88, 1.05)
0.98 (0.90, 1.06)
0.92 (0.83, 1.03)

1.05 (0.95, 1.17)
3.80 (1.80, 8.05)
4.28 (3.57, 5.14)
15.94 (12.87,
19.75)
4.73 (4.15, 5.40)
6.52 (5.13, 8.31)
1.43 (1.29, 1.58)
1.32 (1.21, 1.43)

0.83 (0.66, 1.04)
0.87 (0.75, 1.01)

1.15(0.98, 1.34)

1.33 (1.14, 1.56)

1.30 (1.16, 1.46)

1.22 (1.09, 1.37)
1.00 (0.75, 1.34)
0.85 (0.49, 1.49)

1.31 (1.20, 1.43)

1.02 (0.93, 1.12)
1.04 (0.92, 1.17)
1.05 (0.97, 1.14)
1.05 (0.97, 1.13)
1.00 (0.90, 1.11)

1.14 (1.03, 1.26)
1.66 (0.77, 3.60)
1.35 (1.13, 1.60)
0.77 (0.66, 0.91)

1.37 (1.20, 1.57)
0.78 (0.64, 0.95)
1.72 (1.54, 1.92)
3.27 (3.00, 3.56)

1.19 (0.95, 1.49)
0.89 (0.77, 1.02)

1.00 (0.85, 1.18)

0.79 (0.67, 0.93)

1.14 (1.02, 1.28)

1.08 (0.96, 1.21)
1.12 (0.84, 1.50)
0.68 (0.39, 1.20)

0.84 (0.77, 0.92)

2.45 (2.24, 2.68)
1.09 (0.96, 1.23)
2.41 (2.22, 2.61)
1.80 (1.65, 1.95)
1.89 (1.71, 2.10)

1.13 (1.03, 1.25)
0.40 (0.14, 1.09)
0.84 (0.71, 1.00)
1.04 (0.88, 1.22)

0.95 (0.83, 1.08)
1.01 (0.82, 1.23)
0.99 (0.89, 1.10)
1.03 (0.95, 1.12)

0.85 (0.68, 1.07)
1.04 (0.90, 1.20)

0.95 (0.79, 1.14)

0.69 (0.58, 0.83)

1.15 (1.03, 1.29)

1.34 (1.19, 1.51)
1.89 (1.35, 2.64)
1.42 (0.79, 2.56)

0.79 (0.72, 0.86)

1.34 (1.22, 1.48)
4.44 (3.71, 5.32)
1.61 (1.47, 1.75)
5.00 (4.64, 5.40)
1.46 (1.30, 1.63)

0.98 (0.88, 1.08)
0.32 (0.14, 0.74)
1.02 (0.87, 1.20)
0.90 (0.77, 1.06)

1.04 (0.92, 1.18)
0.96 (0.79, 1.18)
1.05 (0.95, 1.16)
0.94 (0.87, 1.02)

1.69 (1.31, 2.17)
2.40 (2.03, 2.83)

1.02 (0.86, 1.21)

1.49 (1.26, 1.77)

1.15 (1.04, 1.28)

1.24 (1.11, 1.38)
0.94 (0.71, 1.27)
1.15 (0.68, 1.94)

1.38 (1.26, 1.50)

0.97 (0.89, 1.07)
0.91 (0.81, 1.03)
1.01 (0.93, 1.09)
1.10 (1.02, 1.19)
1.04 (0.94, 1.15)

1.12 (1.02, 1.23)
0.70 (0.35, 1.39)
1.17 (1.01, 1.37)
0.82 (0.70, 0.96)

1.19 (1.06, 1.34)
0.89 (0.73, 1.09)
1.27 (1.15, 1.40)
1.15 (1.06, 1.24)

1.37 (1.11, 1.69)
0.90 (0.78, 1.03)
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Insomnia (ref: none

in last 30 days)
Exhibited up to 5
days/week
Exhibited daily or
almost daily

Behaviour Symptoms

(ref: no change)
Improved
Deteriorated

Bed bound

Alzheimer's/dementia

special care unit

1.40 (1.22, 1.61)

1.35(0.72, 2.53)

1.65 (1.42, 1.92)
0.95 (0.82, 1.11)
0.94 (0.76, 1.16)
1.30 (1.15, 1.47)

1.47 (1.27,1.72)

0.92 (0.49, 1.73)

1.21 (1.03, 1.42)
0.99 (0.84, 1.15)
0.80 (0.66, 0.98)
1.27 (111, 1.44)

1.14 (0.98, 1.31)

0.84 (0.43, 1.61)

0.82 (0.70, 0.97)
0.97 (0.83, 1.14)
0.82 (0.66, 1.01)
0.90 (0.79, 1.03)

1.00 (0.87, 1.15)

1.14 (0.62, 2.11)

0.94 (0.81, 1.09)
1.11 (0.96, 1.29)
0.67 (0.54, 0.82)
0.84 (0.75, 0.93)

1.61 (1.41, 1.84)

1.16 (0.65, 2.07)

1.23 (1.06, 1.42)
0.87 (0.76, 1.00)
0.81 (0.66, 1.00)
1.16 (1.01, 1.34)

VARIABILITY STATISTICS

AUC/C Statistic (95
% CI)
Organization level

Covariance

(95% ClI)

SE

ICC

MOR (95% Crl)
Home level

Covariance

(95% CI)

SE

ICC

MOR (95% Cirl)
Unit level

Covariance

(95% CI)

SE

0.82 (0.81, 0.83)

0.040
(-0.02, 0.10)
0.032
0.012
1.22 (1.00, 1.37)

0.27
(0.18, 0.35)
0.043
0.075
1.65 (1.52, 1.78)

0.048
(0.010, 0.09)
0.0192

0.77 (0.76, 0.77)

0.018
(-0.019, 0.055)
0.019
0.005
1.14 (1.00, 1.26)

0.35
(0.25, 0.45)
0.052
0.097
1.78 (1.63, 1.93)

0.071
(0.034, 0.11)
0.019

0.79 (0.78, 0.80)

0.19
(-0.12, 0.49)
0.15
0.053
1.52 (1.00, 1.97)

0.32
(0.22, 0.42)
0.052
0.089
1.74 (1.58, 1.89)

0.066
(0.028, 0.10)
0.019
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0.79 (0.79,0.80)

0.01
(-0.013, 0.034)
0.012
0.003
1.10 (1.00, 1.20)

0.12
(0.077, 0.16)
0.021
0.035
1.40 (1.31, 1.48)

0.78 (0.77, 0.79)

0.56
(0.33, 0.78)
0.12
0.14
2.06 (1.75, 2.37)

0.41
(0.34, 0.49)
0.038
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ICC 0.014 0.021 0.020 - 0.111
MOR (95% Crl) 1.24 (1.10,1.33)  1.30(1.20, 1.38)  1.28 (1.18, 1.37) - 1.87 (1.76, 1.97)

Bold items indicate significant 95% confidence intervals.
ABS = Aggressive behaviour scale, ADL = Activities of daily living scale, CHESS = Change in health, end-stage disease, and signs and symptoms scale, CPS =

Cognitive performance scale, DRS = Depression rating scale, CVA = Cerebrovascular accident, CHF = Congestive heart failure, CVD = cardiovascular disease,
AUC = area under the curve, Cl = confidence interval, SE = standard error, ICC = intraclass correlation coefficient, MOR = median odds ratio, Crl = credible

interval
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CHAPTER SIX
Discussion

Summary of Main Findings

As Canada’s population ages and the demand for LTC services increases
significantly, ensuring high-quality medical care for complex LTC residents has become
a healthcare priority. This thesis addressed key gaps in our understanding of physicians
who practice in LTC and their effect on care quality. The nursing home specialist
model,’? within a broader conceptual framework, guided this thesis by understanding
how three interconnected dimensions (commitment, competence, and medical staff
organization) interact to influence the quality of medical care in LTC practice. My
research primarily focused on commitment, while recognizing the wider practice context
in which physician practice occurs. This thesis involved collecting and analyzing both
primary and secondary data, with the related studies informing each subsequent
chapter directly. Through comprehensive, interconnected, and multi-method research,
this work enhanced both theoretical understanding and practical application of
physician commitment, while also revealing complex factors in the LTC practice
environment (Figure 1). The findings are valuable for researchers, healthcare providers,
medical educators, and policymakers aiming to improve care quality and outcomes in
LTC settings.

The foundational study in Chapter 2 developed three feasible ways to measure
LTC physician commitment within existing health administrative databases, and
revealed variation in commitment levels as well as mixed associations with resident

outcomes. Examining the practices of LTC physicians has not been widely explored in
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[Administrative Data\
(Chapter 2)

« Three feasible measures of LTC
physician commitment

+ 8.3% had high commitment
(=80% )

« 10% reduction in emergency
department visits

» Modest effects and inconsistent
relationships with resident
outcomes

\_ J

PhD Thesis — D. Dash; McMaster University — Health Research Methodology

(Consensus Study \
(Chapters 3 and 4)

« 21 consensus statements on
expectations of physician
commitment

« Multidimensional framework

« Administrative data
insufficient to capture this
complex framework

| .

Summary of Findings in Understanding LTC Physician Practice Across Studies

( EMR Data Multi-Level \
Analysis (Chapter 5)

« Home variation exceeds unit
variation for multiple medication
classes

« Home-level variation is consistent
with previous literature, but unit-
level variationis a novel finding

« Trazodone had the highest variation,
which requires further investigation

« The practice environment and
context matters in influencing
clinical practice, but the factors

\ remain unexplained J

( Convergent Understanding (Key Insights) \
Physician commitment operates within a complex practice environment

« Simple measures are insufficient on their own to capture the complexity of physician commitment
and its relationship with resident outcomes
« Multiple factors interact across teams, units, homes, and the broader system
\ « Improving LTC care quality requires comprehensive multi-level and multi-factor approaches )

Figure 1. Summary of Findings of LTC Physician Practice Across Studies
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the Canadian context; therefore, this study was the first population-level investigation of
physician commitment to LTC practice. Specifically, | found that only 8.3% of physicians
had a high commitment (=80% practice commitment) to LTC, with the clear benefit
being a 10% reduction in ED visits for residents under their care. However, the
inconsistent relationships between commitment measures and other resident outcomes
highlighted the limitations of administrative approaches in capturing the full complexity
and multiple aspects of physician commitment. The findings provided new evidence
from the Canadian context, emphasized the limitations of administrative measures, and
demonstrated the inherent complexity of the practice environment. These results
directly supported subsequent studies, where | established a consensus-based
definition of physician commitment and explored how the practice environment
influenced prescribing behaviour.

The rigorous modified e-Delphi study | led in Chapters 3 and 4 generated 21
statements on a multidimensional understanding of expectations of physician
commitment in LTC. The framework covered time allocation, in-person presence,
interdisciplinary collaboration, clinical care approaches for medication management and
palliative care, accessibility to staff, and ongoing competency development. Notably, the
expert panel rejected metrics that are easily measured in administrative databases,
such as the number of LTC homes served, years of experience, and specialized
certifications or training, as indicators of commitment. This study confirmed the finding
in Chapter 2 that administrative measures inadequately capture the complexity of
commitment in practice, as further illustrated by one expert’s observation that having

residents as 5% of a physician’s overall caseload could require 20% of work time due to
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the intensity of LTC care. Unfortunately, administrative measures in Ontario cannot
account for the time dedicated to LTC resident care. The alignment between the
population-level findings and the expert consensus framework not only highlighted the
importance of moving beyond simplistic billing-based measures but also validated the
theoretical premise that commitment is more complex than traditional administrative
measures suggest. While administrative data revealed patterns of practice variation, the
consensus framework laid the conceptual groundwork for understanding what
constitutes meaningful expectations of commitment in LTC practice.

For the research conducted in Chapter 5, | aimed to investigate how the LTC
practice environment and organization of care, beyond individual physician
characteristics, influenced medication prescribing patterns, which are key indicators of
medical care quality in LTC settings. The innovations in this study were twofold: (1) the
analysis considered four levels (resident, unit, home, and organization), whereas most
other studies consider only two (resident and home); and (2) it demonstrated the use
case of using novel EMR data directly from LTC homes to facilitate quality improvement
initiatives at the point of care. The findings revealed substantial unexplained variation in
both psychotropic and non-psychotropic medications, with home-level variation
consistently exceeding unit-level variation across all medications examined. This
demonstrated how the organizational practice environment within which committed
physicians practice can either support or hinder their ability to deliver optimal care. The
high variation in trazodone is particularly significant for LTC clinical practice, given
existing documentation highlighting the widespread off-label use of trazodone and its

substitutions for antipsychotics, with evidence suggesting limited benefit and safety
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concerns.®>"" This study showed that prescribing decisions are influenced by
unexplained factors at the unit and home-levels, which may include local practice
patterns, clinical decision-making processes, and the culture, rather than solely by
resident characteristics. The absence of significant organization-level variation does not
indicate no influence, as our data were underpowered at the organizational level to
detect differences meaningfully.

Together, these studies offer an integrated understanding of physician practice in
LTC, highlighting the complex interactions between physician commitment, the LTC
practice environment, and quality of care outcomes. The research showed that although
physician commitment influences certain outcomes to some degree, it functions within a
broader system of factors, including team dynamics at the unit level, culture and
policies at the home level, and the availability of infrastructure and resources to support
evidence-based care approaches. These interconnected findings provide important
contributions to the existing literature on physician practice in LTC settings. The
convergence across the different methodological approaches strengthens confidence in
the conclusion that improving LTC care quality requires comprehensive approaches
addressing individual, organizational, and systemic factors simultaneously. The
administrative data revealed the limitations of simple measures, the consensus work
demonstrated the complexity of meaningful expectations of commitment, and the EMR
analysis showed how context shapes clinical practice, which all together provide a
comprehensive picture of the challenges and opportunities in optimizing physician
practice in LTC settings. To fully understand the significance of these contributions, it is

important to situate the findings within the broader literature on LTC physician practice.
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Comparison of Findings with Relevant Literature

Each chapter in this thesis includes specific comparisons to relevant literature;
however, the broader comparisons across this thesis warrant further discussion. This
thesis makes significant contributions to the theoretical understanding of LTC physician
practice by operationalizing and extending aspects of the nursing home specialist
framework within the Canadian context. While previous research has examined
individual components of the nursing home specialist model in discrete studies, this
work represents the first comprehensive investigation in Canada of how LTC physician
practice influences care quality through innovative multi-method approaches.

The commitment dimension was extensively examined in this thesis across
Chapters 2 to 4. This thesis investigated whether physician commitment, as measured
through administrative databases, affects quality of care outcomes and found a
reduction in ED visits but no reduction in the use of any medication prescriptions or any
hospital admissions. While a 10% reduction in ED visits is statistically significant, the
clinical significance of this finding warrants careful consideration. This modest effect
size, while meaningful at a population level, suggests that physician commitment alone
has a limited direct impact on resident outcomes. The marginal nature of this
association aligns with the complex, multifactorial determinants of care quality in LTC
settings, where resident characteristics, staffing patterns and competence,
organizational culture, and system-level factors all contribute to outcomes. Our limited
results may reflect several important realities: first, that baseline care quality among
LTC physicians in Ontario may already be relatively high regardless of commitment;

second, that administrative measures of commitment, while novel and feasible, may not
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capture the most clinically relevant aspects of physician engagement; and third, that
meaningful improvements in LTC resident outcomes likely require coordinated
interventions addressing multiple levels of the care system simultaneously rather than
solely focusing on any one element.

Our findings contribute to the broader literature on the impact of physician
practice on LTC residents. Most of this research originates from the U.S., which
examines ‘SNFists’ based on the definition that 80 or 90% of a physician’s billings are
devoted to residents of skilled nursing facilities.'>-'® The ‘SNFist’ definition can be
considered to describe a greater commitment to care, but it misses the components of
competence and medical staff organization.'” Studies have found that care from
‘SNFists’ has resulted in lower rehospitalizations or fewer avoidable hospitalizations, %14
lower hospital transfers in the last days of life,'® lower use of indwelling catheters, '8
reduced prolonged medication use of potentially harmful medications,'®'® more
successful discharges to the community setting,’? and lower odds of ED visits and
hospitalizations for ambulatory care sensitive conditions.?° Although our Canadian data
did not yield similar positive results, it is essential to consider several contextual and
methodological distinctions that may explain the differences in the findings. Some
studies from the U.S. are based in skilled nursing facilities (SNFs), which provide more
specialized care for post-acute or short-stay patients, with the goal of providing short-
term, intensive medical and rehabilitation services to facilitate discharge back
home.'%2122 A recent study found no relationship between a clinician’s panel size (i.e.,
the number of patients) and outcomes for post-acute patients.?® Other studies focus on

long-stay patients, who are similar to Canadian LTC residents, but use more specific
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outcomes, such as duration of medication use, appropriateness of prescriptions, or
alignment with existing guidelines for inappropriate medications, as well as specific
instances of hospitalization (e.g., during end-of-life or identifying avoidable
hospitalizations).'#151® Another study considered the presence of each additional
nursing home specialist at a regional level, rather than individual physician practice, and
it is important to note that the influence of physicians across studies have shown a
relatively small influence on resident outcomes similar to our study.'#1%18.19 The modest
effects observed across studies suggest that while physicians play an important role in
LTC practice, there is underlying complexity in the relationship, such as team dynamics
and processes of care that influence outcomes, and the healthcare delivery context
significantly moderates these relationships. The differing practice context in the U.S.,
including the Five-Star Quality Rating System, which rates NHs from 1 (worst) to 5
(best) to measure care quality,?*2° may explain the different findings in this thesis.
These contextual differences highlight the importance of developing measurement
approaches and frameworks that are aligned with the Canadian LTC environment and
practice context. Certain outcomes in the Canadian context warrant further
investigation, such as examining the quality of death and end-of-life care, the use of
specific medical therapies (e.g., indwelling catheters), and avoidable transfers and
potentially inappropriate medications.

The work in Chapter 2 revealed that traditional conceptualizations of
commitment, based primarily on proportions from administrative databases, although
necessary, are insufficient to capture the complex nature of physician commitment. |

demonstrate, with the consensus of an expert panel (Chapters 3 and 4), that
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expectations of physician commitment also encompasses time spent, the quality of
interactions, physician availability, physician accessibility to staff, engagement with
interdisciplinary teams, and dedication to ongoing competency development. The
consensus framework developed within this thesis provides a more comprehensive
understanding than previous operationalizations of commitment in the literature.
Existing literature suggests that these other dimensions of commitment improve care
quality, such as more physician presence in a home associated with improved pain
management or fewer potentially avoidable hospitalizations,?6-?8 more physician
availability reduced transfers to the ED or hospital,?®3% physicians dedicated to LTC
units led to reduced ED transfers and improved care continuity,3' and discontinuous
relationships with the primary clinician increased hospitalizations for ambulatory care
sensitive conditions.3? These findings align with the multidimensional consensus
framework | developed and support the need for additional primary studies or improved
data sources for secondary studies to investigate how physician presence, availability
and dedication to specific units, and/or physician time per resident impact care quality in
Canadian LTC residents.

The competence dimension of the nursing home specialist model, although not
explicitly examined in the current studies, emerges as an underlying skill required for
LTC physicians, closely intertwined with commitment and represents an area for future
research. While the expert panel emphasized that specialized certification alone does
not indicate commitment, the underlying assumption is that committed physicians must
possess the knowledge and skills necessary to deliver high-quality medical care. The

thesis findings suggest that competence may be developed through multiple pathways
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beyond formal training and certification, as evidenced by the expert panel’s assertion
that specialized certification does not imply that a physician is more or less committed
to LTC practice. This aligns with the fact that family practice training and other CACs do
not have specific training standards or requirements in LTC medicine,®3-3% suggesting
that competence may be developed through experience, mentorship, and continued
learning rather than through traditional credentialing processes alone. Competency has
received considerable attention from several countries and the World Health
Organization, with a focus on strengthening medical care provision in LTC and the need
for quality metrics specific to the physician.36-43 While recent work has pilot-tested a set
of quality measures in North American LTC homes, additional work is needed to define,
operationalize, test, and validate the measures within the EMR database before
widespread data collection, reporting, and research can be done.*44%

The final dimension, medical staff organization, was not explicitly examined but
illuminated through the multi-level analysis in Chapter 5, which demonstrates how the
practice environment at the unit and home levels significantly influences clinical
practices such as medication prescribing. Although this thesis was limited in its ability to
identify specific medical staff models in the EMR database, it is informed by the
knowledge that physicians working in Ontario LTC homes are typically assigned at the
unit level and that LTC homes are legislated to have a presence of a medical director to
oversee medical services, who must have completed an associated course.*¢-* | found
that unexplained factors at the unit or home matter more than system-wide policies and
resident characteristics, supporting factors such as clinical decision-making, practice

patterns, team dynamics, and prevailing culture as potential drivers of care quality.
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These findings align with previous research that supports the importance of structured
medical staff organization. Medical staff organization surveys have demonstrated
relationships between organizational structure and outcomes such as restraint use,
pneumococcal vaccination, and reduced ED visits or rehospitalizations.*%-52 Additional
research has found that structured appointments of dedicated LTC physicians (i.e., a
“closed” staff model), instead of community physicians following individuals admitted to
LTC (i.e. a “open” staff model), reduced preventable hospitalizations and readmissions,
and improved collaboration and communication mechanisms by reducing
telephone/electronic communication.?6:30:53-55 The number of physicians caring for LTC
residents within a home has also been found to affect outcomes, with a lower number of
physicians being more advantageous, but not a solo physician caring for all residents
within a home.5"-% In terms of medical directors, limited Canadian data exist beyond
preliminary survey data, which finds that most medical directors spend less than two
hours per week.*6 Anecdotal reports suggest that over 25% of homes in Ontario have
vacancies. In the U.S., over one-third of homes lack a medical director, and for those
that do, they spend more than 4 hours per week.>” Another study has found that
improvements in quality occur when medical directors are involved.®® In totality, these
findings highlight the need for future research to examine the specific medical staff and
team structures at the unit and home levels in Canada to understand how they may
impact variations in care quality.5®

The findings from this thesis can be considered in relation to the Dutch care
model and the nursing home specialist model. The Dutch elderly care physician model

combines three years of specialized training, encompassing all three dimensions of the
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nursing home specialist model: ensuring high competence through structured
education, fostering commitment through dedicated practice focus, and establishing
clear medical staff organization through a specialized role.'”41.6061 \While the Dutch
model shows promise theoretically, there is little to no evidence preventing definitive
comparisons. The integration of multiple dimensions within the Dutch approach aligns
with the finding in this thesis that commitment alone produces modest effects,
suggesting that comprehensive approaches addressing competency and organization
simultaneously may be necessary for substantial quality improvements. This aligns with
the theoretical premise that the three dimensions of the nursing home specialist model
(commitment, competence, and medical staff organization) work synergistically rather
than independently (Figure 2). A synergistic relationship may explain why single-
dimensional measures of physician practice yield modest effects in LTC settings. When
commitment operates in isolation, without corresponding competence in geriatric care
principles and support organizational structures, its impact on resident outcomes
remains limited. The 10% reduction in ED visits that was observed in this thesis likely
represents the ceiling of what commitment alone can achieve without complementary
information on clinical skills and care organization. This finding validates the model’s
conceptualization of nursing home specialist practice as multidimensional and
interdependent, where the full benefits are likely to emerge when all three dimensions
are optimized simultaneously. Interventions targeting only physician dedication, without
addressing potential knowledge gaps or organizational barriers, will likely produce
incremental rather than transformational improvements in care quality. Future research

should investigate interaction effects, examining whether highly committed physicians
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The Nursing Home Specialist Model: Findings from the Canadian LTC Context
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Figure 2. The Nursing Home Specialist Model: Findings from the Canadian LTC Context
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achieve better outcomes in well-organized care environments or whether competent
physicians have a greater impact when supported by committed colleagues and a
structured medical staff organization.
Implications of Thesis Findings

This thesis presents valuable implications for researchers, healthcare providers,
medical educators, and policymakers in LTC. | developed an approach to quantify
physician commitment and discovered that only 8.3% (n=114) of 1,368 Ontario LTC
physicians had at least 80% practice commitment, associated with a 10% reduction in
ED visits. Since other outcomes examined indicate that LTC physician commitment did
not distinguish care quality substantially, it suggests that LTC physicians provide
adequate care for LTC residents regardless of their level of commitment, based on the
selected metrics. This finding requires careful interpretation for medical educators and
practicing physicians, as while it suggests baseline competence among LTC physicians,
the modest effects could also reflect the greater volume of care provided by the
interdisciplinary care team that make physician differences less detectable in
population-level outcomes, even though still valuable. For individual residents and
caregivers, a 10% reduction in ED visits may represent meaningful improvements in
care continuity and reduced trauma associated with transfers. For LTC homes and
healthcare systems, this magnitude of effect across the population could translate to
substantial resource savings and improved capacity management. For researchers and
policymakers, these results highlight the incremental nature of quality improvement in
complex healthcare settings and the need for realistic expectations when implementing

physician-focused interventions. All stakeholders should be mindful that there is
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inherent complexity and other variables may be at play, like the impact of factors such
as physician experience, workload intensity, practice in multiple care settings, additional
training and practical experiences, and other dimensions of commitment, which were
not possible to analyze in administrative databases, which may impact care quality. The
results are also valuable for policymakers, as the population-level insights into
workforce patterns can inform workforce planning, resource allocation, and policy
development, identifying areas that require targeted support. Policymakers should
recognize that targeting physicians alone or single-factor solutions are unlikely to
produce dramatic improvements in LTC resident outcomes, but sustainable quality
improvements will require coordinated, multi-faceted interventions. This does not
diminish the importance of physician commitment, but physicians must be supported by
robust systems and adequate resources to achieve their full potential impact on
resident care quality. Policies should simultaneously address workforce development,
organizational culture, staffing adequacy, infrastructure for non-pharmacological
interventions, and system-level support for evidence-based care practices. Our work
also provides a template for additional research, as our methodological innovation
enables systematic evaluation of physician practice patterns and can be replicated in
other jurisdictions to enable comparative studies and longitudinal analyses. This
methodology can also be adapted to examine other provider types or practice contexts.
The consensus framework | created represents the first, evidence-based,
multidimensional framework for LTC practice. Medical educators can use this
framework as guidance for curriculum development and competency assessment

aligned with expert-identified priorities that are grounded in real-world LTC practice. The
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domains identified as important by the panel can be aligned with training experiences to
ensure graduates are prepared for the realities of LTC practice. Educational programs
should emphasize the unique aspects of LTC practice, including palliative care and end-
of-life care approaches, medication management in frail, complex populations, and
effective communication with interprofessional teams. In contrast, physicians currently
practicing in LTC or entering LTC practice can use this as a guide, providing clear
expectations for meaningful engagement in LTC. It helps physicians understand that
commitment encompasses other elements, such as quality interactions, team
collaboration, and ongoing learning, which can guide physicians in structuring their
practice to maximize their impact, avoid burnout from unrealistic expectations, and
inform professional development decisions. For policymakers and regulatory bodies,
the framework offers an evidence-based foundation from expert LTC physicians for
developing standards, policies, and guidelines related to LTC medical practice to
encompass the multidimensional nature of LTC practice. This is particularly relevant
given the focus on standards in LTC since the COVID-19 pandemic.62-64 Additionally,
this study emphasized that elements of physician commitment should be supported
through reimbursement structures and policy incentives, rather than focusing solely on
volume-based metrics, enabling physicians to practice effectively within team-based
care models. Current remuneration models may not adequately compensate physicians
for the intensive, relationship-based care that characterizes high-quality LTC practice.®®
This thesis contributed evidence that home-level variation consistently exceeds
unit-level variation across medication classes, suggesting that LTC homes and

administrators should consider the importance of within-home culture, policies,
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leadership, and staffing dynamics as shaping clinical practice and the need for
evidence-based decision-making. This suggests that LTC residents and caregivers
should carefully consider multiple factors when making care decisions, including the
culture, policies, and practices of the LTC homes, as well as the provision of medical
care. However, the practical reality of LTC placement decisions, which are often made
during crisis situations with limited time, highlights the need for more transparent and
accessible quality reporting that could help families make informed decisions despite
constraints. When considering quality improvement initiatives, LTC homes should focus
not only on individual providers but also on unit and home levels to address existing
prescribing practices and support deprescribing initiatives and non-pharmacological
approaches, with adequate infrastructure, including staffing, training, and clear
protocols. At the health system level and for policymakers, the findings suggest that
solely targeting particular medication classes (i.e., antipsychotics) as a quality metric is
insufficient because prescribing decisions involve complex clinical judgments with
multiple competing considerations that vary by individual residents and the care
context. Prescribing appropriateness is inherently subjective, and indicators of quality
do not capture the nuanced clinical decision-making process. Policymakers should
consider capacity building and broader reporting strategies that are adaptable to local
needs and improvements, rather than relying solely on the enforcement of regulations
or reporting requirements. This research supports the implementation of comprehensive
medication monitoring systems and the investment in infrastructure to support non-

pharmacological approaches to behavioural management.®
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From a theoretical perspective, this thesis operationalized the nursing home
specialist model within the Canadian context, demonstrating how commitment,
competence, and medical staff organization interact to influence care quality. This
advancement provides insights into physician practice based on the context of
Canadian LTC medical practice, bounded by contextual regulations and funding
models. The work offers researchers a foundation for future studies and can guide
hypothesis development in complex healthcare settings such as LTC. It also
emphasizes to policymakers that physician practice requires attention to multiple
interconnected dimensions rather than single-focused policy decisions. A fundamental
tension in healthcare policy is between standardization and individualization, and future
policy development will need to recognize this tension by creating frameworks that
establish minimum standards while preserving space for clinical judgment and person-
centred care approaches that reflect individual resident needs and preferences. The
COVID-19 pandemic brought LTC into the spotlight as an area needing support,
workforce planning, and system reform;®? system design and reform effects should
recognize the complex relationships between physician characteristics, practice
environment, organizational structures, and care processes that collectively impact care
outcomes. Collectively, the contributions of this thesis enhance understanding of LTC
physician practice, while providing practical guidance for medical educators, healthcare
providers, and policymakers. The research demonstrates that optimizing physician
practice necessitates comprehensive approaches that address individual,

organizational, and systemic factors simultaneously.
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Strengths and Limitations

This thesis exhibits several methodological strengths and novel contributions,
and limitations as discussed within each respective chapter. Here | discuss those which
are common across the studies.

The sequential multi-method approach used in this thesis enabled a
comprehensive investigation of the complexity of LTC physician practice, while allowing
each study to inform and improve additional investigations. The progression from
population-level administrative data to expert consensus methodology to EMR data
provided multiple perspectives on physician practice and care quality that would not
have been possible with any single approach. Different methodological strategies were
integrated to address the complexity of the research area and build cumulative
knowledge on medical practice in LTC. The health administrative data enabled
population-based designs with large sample sizes, collecting information for all eligible
persons, which enhanced the generalizability of findings and reduced the selection
biases associated with smaller, single-site studies.®’-’% The development of novel
metrics of commitment using administrative data creates opportunities for replication
and adaptation in other jurisdictions with similar data sources. The consensus
methodology used rigorous procedures following established guidelines (ACCORD and
RAND).”"72 |t achieved exceptional interest and participation rates, lending credibility to
the framework development that can be applied across diverse practice contexts and
data sources. The multi-level analysis approach, utilizing single-vendor EMR-based
data, represents a significant innovation and offers unprecedented granularity in

understanding how the LTC practice context influences clinical practice. This approach
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provides a model for leveraging EMR data to support extensive research, enhancing
quality improvement and learning health system initiatives across Canadian LTC
settings.

Despite these many strengths, several limitations warrant acknowledgement and
suggest directions for future research. This thesis primarily focused on the commitment
dimension of the nursing home specialist model, reserving the investigation of the other
dimensions for future studies in the Canadian context. This thesis was conducted
primarily in Ontario, Canada, which may limit generalizability to other Canadian
provinces and territories, given the decentralized Canadian model with different
healthcare delivery systems or to other international contexts with alternative models of
LTC medical care delivery structures, regulatory frameworks, and funding models. The
secondary data used was not generated for research purposes and could only examine
physician practice information readily available in administrative data.”®”® The
observational nature of the commitment study limited our ability to establish causal
relationships, and unmeasured confounders may explain the modest associations
observed. For instance, physicians with more commitment may systematically differ in
ways not captured by administrative data, such as communication skills, clinical
decision-making approaches, or relationships with interdisciplinary staff. Further,
residents cared for by committed physicians may differ in unmeasured ways that
influence outcomes, such as family involvement, care preferences, and illness
trajectories. The administrative data, while providing population-level coverage, could
not capture important qualitative aspects of physician practice, such as communication

quality, family/caregiver engagement, or the appropriateness of clinical decisions. The
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innovative EMR analysis was limited in that it could not attribute prescribing decisions to
specific physicians or assess the clinical appropriateness of medication use.
Additionally, the outcomes examined in this thesis may not capture the full range of
outcomes valued by residents, caregivers, and care teams. The consensus framework
development, while rigorous, captured only physician perspectives on commitment.
Next Steps in Program of Research

These methodological strengths and limitations of this thesis inform several
important directions for future research and practice development.

Expanding and validating the commitment framework are priorities for future
research. The developed consensus framework should be examined for other
stakeholder perspectives on physician commitment, including other care professionals,
LTC residents, and caregivers. Understanding how different stakeholders prioritize
commitment could reveal differences between professional expectations and care
recipient values, potentially identifying aspects of physician practice that matter most for
residents and caregivers, but are not captured in physician-focused frameworks. This
may be done through separate consensus processes or mixed-methods approaches
that compare physician expectations of commitment with resident-reported experiences
of physician availability, communication quality, and care coordination. The framework
can also be examined to see how it may vary in other jurisdictions and healthcare
systems. Comparative research in other jurisdictions may provide insights into best
practices and inform policy development. This framework requires the development and
operationalization of the concepts for future measurement and evaluation of how the

consensus-based framework influences care quality. Additionally, mixed-methods

184



PhD Thesis — D. Dash; McMaster University — Health Research Methodology

approaches would be particularly valuable in combining quantitative measurements with
qualitative experiences of physician practice and their impact on resident and caregiver
experiences. Future research should investigate whether physician commitment shows
stronger associations with resident-reported outcomes, family caregiver satisfaction,
care team functioning, or quality-of-life measures not captured in administrative data.

Future research would benefit from developing more sensitive and clinically
relevant measures of physicians’ engagement that better predict meaningful resident
outcomes. This includes investigating dose-response relationships for specific aspects
of commitment (e.g., time spent per resident, frequency of in-person visits) and targeted
clinical outcomes. Mixed-methods approaches combining quantitative outcome
measurement with qualitative assessment of physician-resident relationships, care
team dynamics, and clinical decision-making processes may better capture the
mechanisms through which committed physicians influence care quality. Additionally,
natural experiment designs, such as examining outcomes before and after changes in
physician assignment or commitment levels, could strengthen causal inference.
Intervention studies testing whether enhancing specific dimensions of commitment
(e.g., increasing on-site presence, improving team integration) leads to improved
outcomes would provide more definitive evidence of causal relationships and inform
targeted quality improvement efforts.

Extending this research to other healthcare providers in LTC will be essential as
care models evolve to include more diverse provider types. Understanding how
commitment frameworks apply across disciplines will be important for optimizing team-

based care approaches, and it may be worthwhile to explore team-based commitment
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to capture the collective engagement of teams that may reflect the collaborative nature
of LTC care delivery. Physician extenders (l.e., nurse practitioners, physician assistants)
have gained recognition as primary care providers in the U.S. NHs;'®’4 however, this
remains an emerging model in the Canadian context.”>~"” Nurse practitioners are
expanding in Canadian LTC homes, raising important questions about role clarity and
optimal care models. For example, current debates in the Ontario legislature, Canada,
are considering whether nurse practitioners can also serve as LTC medical
directors.”®79 Unfortunately, administrative data sources are unable to identify LTC
medical directors within the system and do not capture the practice patterns of LTC
nurse practitioners beyond medications ordered, as nurse practitioners do not submit
billings, unlike physicians.?° Data from health administrative databases will be procured
to examine prescribing patterns of nurse practitioners in LTC, while future work will
leverage the OnSPARK EMR database to identify both nurse practitioner and physician
practice patterns. Additional work will be needed to examine the practices of LTC
medical directors and nurse practitioners, as well as their impact on care quality,
particularly as data sources evolve.

Lastly, investigating other dimensions of the nursing home specialist model will
complete the examination of the theoretical framework in the Canadian context. As the
OnSPARK EMR database expands, future investigation warrants developing algorithms
to identify the most responsible physicians; operationalizing, testing, and validating
physician-specific quality measures with the database; linking specific actions to

physicians and clinical indicators to better understand factors influencing clinical
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practice; and bringing other medical staff organization, and unit and home-level data
from LTC homes to examine simultaneously with resident EMR data.

The findings of this thesis suggest that some of these actions can be
implemented immediately in the near future, versus those requiring longer-term
healthcare system reform. Immediately actionable items include leveraging the findings
for workforce planning and implementing EMR-based metrics for real-time quality
monitoring at unit and home levels. The longer-term initiatives will require sustained
investment and system-wide changes, including coordination across medical educators,
regulatory bodies, medical and nursing associations, and funding agencies to address
systemic barriers to change. These items include developing specialized LTC training
pathways or competency requirements for LTC medical practice, establishing funding
models that adequately compensate for the intensive, relationship-based nature of LTC
practice, clarifying the scope of practice and regulatory frameworks for nurse
practitioners in LTC settings, and creating comprehensive quality measurement
systems that capture the full spectrum of physician-sensitive outcomes.

Conclusion

This thesis provides a comprehensive understanding of physician practice and
care quality in LTC settings through an innovative multi-method research program.
Through sequential studies, this work advanced from measuring LTC physician
commitment using administrative databases to developing evidence-based consensus
frameworks and understanding the complex context of LTC practice that influences care
delivery. The methodological contributions in this thesis provided templates for future

research and established new pathways for investigating complex healthcare delivery in
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diverse contexts. This thesis provides theoretical contributions by operationalizing the
nursing home specialist model within the Canadian context for the first time. The
integration of administrative measures of commitment, with a multidimensional
understanding that encompasses the complexity of practice, within the multi-level
practice context, provided a more comprehensive understanding of factors influencing
care quality than previous research. This thesis also provides practical contributions by
creating a consensus framework for medical education, workforce planning, quality
improvement, and policy development, as well as actionable targets for interventions
designed to improve care quality and reduce inappropriate medication use.

As healthcare systems worldwide grapple with aging populations and resource
constraints, understanding how to optimize physician practice becomes critical for
sustainable, high-quality care delivery. This thesis contributes knowledge for caring for
vulnerable LTC residents who require skilled, committed, and well-supported physicians
working within effective organizational structures. The framework and findings
developed in this thesis provide a foundation for continued research and practice
improvement efforts that can ultimately enhance the care experiences and outcomes for
LTC residents across Canada and internationally. By providing the first evidence-based
understanding of physician commitment and its relationship to care quality in the
Canadian context, this thesis establishes a foundation for evidence-informed
approaches to improving outcomes and experiences for residents, their caregivers, and
healthcare providers. Future research should examine diverse perspectives on
commitment, investigate physician competence and medical staff organization within

LTC homes, and explore practice patterns of other healthcare providers in LTC.
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Ultimately, this research represents a fundamental shift toward comprehensive,
evidence-based frameworks that account for complexity in physician practice and
provides practical pathways for developing more effective approaches to optimizing

medical care quality in LTC settings.
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