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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.1–3 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.2 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.4 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 2024.5,6 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.7–9 
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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,8,10 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.11–13 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.14,15 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.16  

 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.15,17 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.11,18 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.19 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.20,21   
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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.15,17 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.22 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.23   

 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.24,25 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.25–27 

While publicly funded, many LTC residents face out-of-pocket expenses, creating a 

mixed public-private funding model.10,27 However, medically necessary physician 

services remain covered under the Canada Health Act. 25,26  

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.28,29 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.38 Similar concerns exist about a lack of formal training in the LTC setting 

and geriatric care principles.39 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.43–46 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.47–52 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.47–49,52–56 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.29,57–60 

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.4,61–73 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.35,45,46,68,82–85 
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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.42,86,87 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.42,87 

 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.42 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.87 



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

 
 

9 

 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.42,87 A structured, “closed” model, restricting to a 

smaller number of providers, is considered more beneficial for resident clinical 

outcomes.42 

 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.42 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.39  

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.88–92 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.32,77–79,93  

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.42,94,95 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.96–98 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.13,99 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.13 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.100–106 LTC 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. 95,107–119 

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.95 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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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.120,121 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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Figure 2. Adapted framework for thesis focus areas
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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 
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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”.125 This study was published in the 

Journal of the American Geriatrics Society (JAGS). I 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. I 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 I 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 I 

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.126 Chapter 4 exhibits the findings, “A Framework for Expectations of Physician 

Commitment in Long-Term Care Homes: A Consensus Statement.” I 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. I 

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. I 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.
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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. I 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. 

 



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

 36 

Citation  

Dash D, Kirkwood D, Siu HYH, Katz PR, Jones AT, Rahman B, Stall NM, Tanuseputro 

P, Robert B, & Costa AP. 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 

Used with permission from the Journal of the American Geriatrics Society 



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

 37 



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

 38 



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

 39 



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

 40 



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

 41 



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

 42 



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

 43 



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

 44 



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

 45 



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

 46 



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

 47 



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

 48 



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

 49 

 

 



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

 50 

Appendices 



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

 51 



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

 52 



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

 53 



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

 54 



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

 55 



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

 56 



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

 57 



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

 58 



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

 59 



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

 60 



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

 61 



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

 62 



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

 63 



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

 64 



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

 65 



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

 66 

 Appendix 1. Completed Record Statement



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

 67 



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

 68 



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

 69 



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

 70 



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

 71 



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

 72 

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, I 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. 
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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 ≥70% 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.1,2 PCPs comprise family physicians or general practitioners, 

and play key roles in providing organized, competent, and high-quality medical care for 

LTC residents.3 However, there is an absence of standardized expectations regarding 

their commitment to LTC practice.4,5 This issue is compounded by residents’ increasing 

medical complexity due to polypharmacy, multimorbidity, frailty, cognitive and functional 

impairment, alongside workforce shortages in the sector.1,6–16  

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.17,18 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.17,18 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.17 However, 

commitment is multifactorial and may include other elements, such as continuity of 

care, accessibility, and integration with the care team, among others.5,19 The existing 

conceptualization lacks a consensus standard from experts working within the 

Canadian and international LTC contexts to guide expectations for physician 

involvement.3,4 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.20–31 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.3,32–35 

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.3 Recent data demonstrate further shifts towards a 

smaller workforce caring for fewer LTC residents, emphasizing the dynamic nature of 

physician involvement.36 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.19,37 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.16,18,19,39–41 

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.4 This 

consensus-building approach combined anonymous questionnaires with a facilitated 

virtual discussion between rounds.42,43 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.42,44 

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.45 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. 

Registration 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,5 panel members completed the first 

https://doi.org/10.1186/ISRCTN35125526
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questionnaire 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.46,47 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 
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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.17,18 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,20–24,48 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.1,9–12,14 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.49–56 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.57 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.5 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,36 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.16,40,58,59 

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 

 

Figure 1. Flow of participants and statements through the study
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Table 1. Modified e-Delphi Panel Characteristics 
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 
(IQR) 

65 (94) 

Years of experience working with LTC residents, 
median (IQR) 

15 (17) 

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.g., 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 (QI), research, medical education, and/or 
scholarship in LTC 

38a REVISED: Actively participating in quality improvement (QI) 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; QI, quality improvement 
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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. I 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. 
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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% CrI: 1.52-1.78) and unit-level MOR was 1.24 (95% CrI: 1.10-1.33). Trazodone 

exhibited the highest variation (home-level MOR: 2.06, 95% CrI 1.75-2.37; unit-level 

MOR: 1.87, 95% CrI 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.1–8 Despite existing clinical 

guidelines, tools, and quality improvement initiatives,8–14 the rate of potentially 

inappropriate antipsychotic use in Canada reached 24.5% during 2022 – 2023.15 This 

has been rising since COVID-19,16 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%.17–20 

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. 

2,21–24 Less 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.25  

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.26 

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.27  

Outcome 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.28,29 Trazodone, though an antidepressant, was analyzed 

separately due to its potential use as a substitute in the Ontario context when 

antipsychotics are discontinued.30–32 Statins and CVD medications were included to 

assess whether prescribing variation extends beyond psychotropics. Medications were 

classified using ATC codes: antipsychotics (N05A); antidepressants including selective 

serotonin reuptake inhibitors (SSRIs; N06AB) and other antidepressants (N06AX); 

trazodone (N06AX05); 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.33–38 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 (CIs). 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 

[CrI]). The MOR provides a more straightforward interpretation of variability for logistic 

regression methods, as the ICC underestimates the variation.39 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 CrI 

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% CrI: 1.33, 1.53), followed by the unit-level (MOR: 

1.42, 95% CrI: 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% CrI: 1.52, 1.78), followed by the unit-level (MOR: 1.24, 

95% CrI: 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% CrI: 1.96; 2.42), followed by the unit-level (MOR: 

1.49; 95% CrI: 1.40; 1.57) (Table 2). In the final model, the home-level variability had an 

MOR of 2.06 (95% CrI: 1.75, 2.37) and a unit-level MOR of 1.87 (95% CrI: 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.2 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.40 They found that other factors, such as overall NH prescribing 

rates and the number of clinician prescribers, influenced polypharmacy.40 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. 3,4,23,41–

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,43 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. 46,47 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.30–32,47,54,55 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.7,56 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,30,47,54 there is potential for unintended consequences, such as 

substitution effects.30,32,47,54,55 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.7,12,56 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 
prescribed 
(n = 10,282) 

Antipsychotics 
prescribed 
(n = 6,614) 

Total 
(n = 16,896) 

Age group, no. (%)    
<65 years 711 (6.91%) 622 (9.40%) 1333 (7.89%) 
65-74 years 1257 (12.23%) 1205 (18.22%) 2462(14.57%) 
75-84 years 2698 (26.24%) 1965 (29.71%) 4663 (27.60%) 
85-94 years 4242 (41.26%) 2261 (34.19%) 6503 (38.49%) 
95+ years 1374 (13.36%) 561 (8.48%) 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) 7523 (73.17%) 3485 (52.69%) 11008 (65.15%) 
Mild aggressive behaviour (1-4) 2454 (23.87%) 2573 (38.90%) 5027 (29.75%) 
Moderate to severe aggressive 
behaviour (5-12) 

305 (2.97%) 556 (8.41%) 861 (5.10%) 

Activities of Daily Living (ADL), no. 
(%) 

   

No dependence (0) 233 (2.27%) 134 (2.03%) 367 (3.12%) 
Some dependence (1-2) 963 (9.37%) 589 (8.91%) 1552 (9.19%) 
High dependence (3-6) 9086 (88.37%) 5891 (89.07%) 14977 (88.64%) 

Health Instability (CHESS), no. (%)    
Lowest 0 4783 (46.52%) 3005 (45.43%) 7788 (46.09%) 
1 3872 (37.66%) 2428 (36.71%) 6300 (37.29%) 
2 1351 (13.14%) 935 (14.14%) 2286 (13.53%) 
3 240 (2.33%) 199 (3.01%) 439 (2.60%) 
Highest 4 36 (0.35%) 47 (0.71%) 83 (0.49%) 

Cognition (CPS) no. (%)    
Intact (0) 902 (8.77%) 222 (3.36%) 1124 (6.65%) 
Mild cognitive impairment (1-2) 2420 (23.54%) 995 (15.04%) 3415 (20.21%) 
Moderate to severe cognitive 
impairment (3-6) 

6960 (67.69%) 
 

5397 (81.60%) 
 

12357 (73.14%) 
 

Depression (DRS), no. (%)    
No signs of depressive 
symptoms (<3) 

9004 (87.57%) 4965 (75.07%) 13969 (82.68%) 

Signs of depressive symptoms 
(3+) 

1278 (12.43%) 1649 (24.93%) 2927 (17.32%) 

Pain Scale, no. (%)    
No pain (0) 8758 (85.18%) 5529 (83.60%) 14287 (84.56%) 
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Less than daily pain (1) 1317 (12.81%) 936 (14.15%) 2253 (13.33%) 
2 162 (1.58%) 119 (1.80%) 281 (1.66%) 
3 45 (0.44%) 30 (0.45%) 75 (0.44%) 

Disease diagnoses & chronic 
conditions, no. (%) 

   

Dementia and/or Alzheimer's 
disease 

6049 (58.83%) 4603 (69.59%) 10652 (63.04%) 

Stroke (CVA) 2431 (23.64%) 1072 (16.21%) 3503 (20.73%) 
CHF 1040 (10.11%) 620 (9.37%) 1660 (9.82%) 
Diabetes 2987 (29.05%) 1854 (28.03%) 4841 (28.65%) 
Hypertension 6767 (65.81%) 4017 (60.73%) 10784 (63.83%) 
Arteriosclerotic heart disease 1592 (15.48%) 954 (14.42%) 2546 (15.07%) 
Asthma/Emphysema/COPD 1744 (16.96%) 1228 (18.57%) 2972 (17.59%) 
Huntington’s Disease 12 (0.12%) 31 (0.47%) 43 (0.25%) 
Hallucinations 216 (2.10%) 906 (13.70%) 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 
unit, no. (%) 

1402 (13.64%) 1499 (22.66%) 2901 (17.17%) 

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 
STATISTICS 

Antipsychotics Antidepressants Statins CVD 
medications 

Trazadone 

RANDOM EFFECTS (NULL MODEL) 
AUC/C Statistic 
(95 % CI) 

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) 

Organization level 
MOR (95% CrI) 

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 MOR 
(95% CrI) 

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 MOR 
(95% CrI) 

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) 

RANDOM EFFECTS (FINAL ADJUSTED MODEL) 
AUC/C Statistic 
(95 % CI) 

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) 

Organization level 
MOR (95% CrI) 

1.22 (1.00, 1.37) 1.14 (1.00, 1.26) 1.52 (1.00, 1.97) 1.10 (1.00, 1.20) – 

Home level MOR 
(95% CrI) 

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) 

Unit level MOR 
(95% CrI) 

1.24 (1.10, 1.33) 1.30 (1.20, 1.38) 1.28 (1.18, 1.37) – 1.87 (1.76, 1.97) 

CVD = cardiovascular disease, AUC = area under the curve, CI = confidence interval, SE = standard error, ICC = intraclass correlation coefficient, MOR = median 
odds ratio, CrI = credible interval 
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Figure 2. Forest plot of variation in medication use – median odds ratios (MORs) 
across home, unit, and organization levels, April 1, 2022 to March 31, 2023 
 
Aps = antipsychotics, Ads = antidepressants, Org = organization, CVD = cardiovascular disease, CrI = 
credible interval 
*Organizational-level variability is not significant, given that the lower bound includes 1.0 
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Appendices
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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 
prescribed 
(n = 10,282) 

Antipsychotics 
prescribed 
(n = 6,614) 

Total 
(n = 16,896) 

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%) 207 (3.13%) 549 (3.25%) 
Edema, no. (%) 978 (9.51%) 571 (8.63%) 1549 (9.17%) 
Insomnia or change in sleep 
pattern, no. (%) 

Not exhibited in last 30 
days 
Exhibited up to 5 
days/week 
Exhibited daily or almost 
daily 

 
9646 (93.81%) 
612 (5.95 %) 
24 (0.23%) 

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

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

Behaviour Symptoms, no. 
(%) 

No change 
Deteriorated  
Improved 

 
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%) 

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 

 

 

 

 

 

 

 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

Proportion of NH residents prescribed an 
antipsychotic 

6614 (39.2%) 

Proportion of NH residents prescribed an 
antidepressant 

11061 (65.5%) 

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

10971 (64.9%) 

Proportion of NH residents prescribed trazodone 6406 (37.9%) 

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 
STATISTICS 

Antipsychotics Antidepressants Statins CVD 
medications 

Trazadone 

RANDOM EFFECTS (NULL MODEL) 
AUC/C Statistic 
(95 % CI) 

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) 

Organization level     
Covariance (95 
% CI) 

0.007  
(-0.011, 0.025) 

0.005 
(-0.014, 0.025) 

0.123 
(-0.06, 0.32) 

0.003 
(-0.006, 0.012) 

0.001 
(-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% CrI) 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 
(95% CI) 

0.14 
(0.089, 0.19) 

0.31 
(0.22, 0.40) 

0.21 
(0.15, 0.28) 

0.087 
(0.054, 0.12) 

0.65 
(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% CrI) 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 
(95% CI) 

0.13 
(0.088, 0.17) 

0.085 
(0.050, 0.12) 

0.090 
(0.054, 0.13) 

0.036 
(0.009, 0.063) 

0.17 
(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% CrI) 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, CI = confidence interval, SE = standard error, ICC = intraclass correlation coefficient, MOR = median odds 
ratio, CrI = 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 

medications 
Trazadone 

RESIDENT CHARACTERISTICS 
Age group, years (ref: < 65 years)     

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      
ABS (ref: intact 0)      

Mild aggressive 
behaviour (1-4) 

1.66 (1.52, 1.83) 1.73 (1.57, 1.90) 0.88 (0.80, 0.97) 0.93 (0.85, 1.02) 1.86 (1.70, 2.03) 

Moderate to 
severe aggressive 
behaviour (5-12) 

2.54 (2.11, 3.06) 2.34 (1.89, 2.90) 0.76 (0.62, 0.93) 0.95 (0.79, 1.14) 2.91 (2.44, 3.48) 

ADL (ref: 0)      
Some 
dependence (1-2) 

0.93 (0.70, 1.25) 0.94 (0.72, 1.22) 1.42 (1.06, 1.88) 0.90 (0.68, 1.20) 0.71 (0.54, 0.94) 

High dependence 
(3-6) 

0.91 (0.70, 1.20) 1.21 (0.95, 1.55) 1.08 (0.83, 1.41) 0.72 (0.55, 0.94) 0.85 (0.66, 1.09) 

CHESS Scale (ref: 0)     
1 1.01 (0.92, 1.10) 1.05 (0.96, 1.14) 0.96 (0.88, 1.04) 0.99 (0.91, 1.08) 1.04 (0.96, 1.13) 
2 1.09 (0.96, 1.24) 1.14 (1.01, 1.30) 1.02 (0.90, 1.17) 1.01 (0.89, 1.15) 1.13 (1.00, 1.27) 
3 1.35 (1.06, 1.73) 1.11 (0.87, 1.42) 1.21 (0.94, 1.55) 1.28 (0.98, 1.67) 0.98 (0.78, 1.24) 
4 2.01 (1.18, 3.44) 1.13 (0.65, 1.95) 1.27 (0.73, 2.22) 1.07 (0.61, 1.89) 0.96 (0.58, 1.58) 

CPS (ref: 0)      
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Mild cognitive 
impairment (1-2) 

1.49 (1.23, 1.82) 1.15 (0.98, 1.34) 1.00 (0.85, 1.18) 0.95 (0.79, 1.14) 1.02 (0.86, 1.21) 

Moderate to 
severe cognitive 
impairment (3-6) 

2.27 (1.87, 2.76) 1.33 (1.14, 1.56) 0.79 (0.67, 0.93) 0.69 (0.58, 0.83) 1.49 (1.26, 1.77) 

DRS (ref: 0)      
3+ 1.48 (1.33, 1.66) 1.30 (1.16, 1.46) 1.14 (1.02, 1.28) 1.15 (1.03, 1.29) 1.15 (1.04, 1.28) 

Pain Scale (ref: 0)      
1 1.06 (0.95, 1.19) 1.22 (1.09, 1.37) 1.08 (0.96, 1.21) 1.34 (1.19, 1.51) 1.24 (1.11, 1.38) 
2 1.17 (0.86, 1.58) 1.00 (0.75, 1.34) 1.12 (0.84, 1.50) 1.89 (1.35, 2.64) 0.94 (0.71, 1.27) 
3 0.96 (0.54, 1.71) 0.85 (0.49, 1.49) 0.68 (0.39, 1.20) 1.42 (0.79, 2.56) 1.15 (0.68, 1.94) 

Disease Diagnoses & Chronic Conditions 
Dementia and/or 
Alzheimer's disease 

1.52 (1.38, 1.68) 1.31 (1.20, 1.43) 0.84 (0.77, 0.92) 0.79 (0.72, 0.86) 1.38 (1.26, 1.50) 

Stroke (CVA) 0.67 (0.61, 0.74) 1.02 (0.93, 1.12) 2.45 (2.24, 2.68) 1.34 (1.22, 1.48) 0.97 (0.89, 1.07) 
CHF 1.24 (1.09, 1.41) 1.04 (0.92, 1.17) 1.09 (0.96, 1.23) 4.44 (3.71, 5.32) 0.91 (0.81, 1.03) 
Diabetes 0.96 (0.88, 1.05) 1.05 (0.97, 1.14) 2.41 (2.22, 2.61) 1.61 (1.47, 1.75) 1.01 (0.93, 1.09) 
Hypertension 0.98 (0.90, 1.06) 1.05 (0.97, 1.13) 1.80 (1.65, 1.95) 5.00 (4.64, 5.40) 1.10 (1.02, 1.19) 
Arteriosclerotic heart 
disease 

0.92 (0.83, 1.03) 1.00 (0.90, 1.11) 1.89 (1.71, 2.10) 1.46 (1.30, 1.63) 1.04 (0.94, 1.15) 

Asthma/Emphysema 1.05 (0.95, 1.17) 1.14 (1.03, 1.26) 1.13 (1.03, 1.25) 0.98 (0.88, 1.08) 1.12 (1.02, 1.23) 
Huntington’s Disease 3.80 (1.80, 8.05) 1.66 (0.77, 3.60) 0.40 (0.14, 1.09) 0.32 (0.14, 0.74) 0.70 (0.35, 1.39) 
Hallucinations 4.28 (3.57, 5.14) 1.35 (1.13, 1.60) 0.84 (0.71, 1.00) 1.02 (0.87, 1.20) 1.17 (1.01, 1.37) 
Schizophrenia 15.94 (12.87, 

19.75) 
0.77 (0.66, 0.91) 1.04 (0.88, 1.22) 0.90 (0.77, 1.06) 0.82 (0.70, 0.96) 

Delusions 4.73 (4.15, 5.40) 1.37 (1.20, 1.57) 0.95 (0.83, 1.08) 1.04 (0.92, 1.18) 1.19 (1.06, 1.34) 
Bi-polar Disease 6.52 (5.13, 8.31) 0.78 (0.64, 0.95) 1.01 (0.82, 1.23) 0.96 (0.79, 1.18) 0.89 (0.73, 1.09) 
Anxiety disorder 1.43 (1.29, 1.58) 1.72 (1.54, 1.92) 0.99 (0.89, 1.10) 1.05 (0.95, 1.16) 1.27 (1.15, 1.40) 
Depression 1.32 (1.21, 1.43) 3.27 (3.00, 3.56) 1.03 (0.95, 1.12) 0.94 (0.87, 1.02) 1.15 (1.06, 1.24) 
Signs & Symptoms      
Shortness of breath 0.83 (0.66, 1.04) 1.19 (0.95, 1.49) 0.85 (0.68, 1.07) 1.69 (1.31, 2.17) 1.37 (1.11, 1.69) 
Edema 0.87 (0.75, 1.01) 0.89 (0.77, 1.02) 1.04 (0.90, 1.20) 2.40 (2.03, 2.83) 0.90 (0.78, 1.03) 
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Insomnia (ref: none 
in last 30 days) 

     

Exhibited up to 5 
days/week 

1.40 (1.22, 1.61) 1.47 (1.27, 1.72) 1.14 (0.98, 1.31) 1.00 (0.87, 1.15) 1.61 (1.41, 1.84) 

Exhibited daily or 
almost daily 

1.35 (0.72, 2.53) 0.92 (0.49, 1.73) 0.84 (0.43, 1.61) 1.14 (0.62, 2.11) 1.16 (0.65, 2.07) 

Behaviour Symptoms 
(ref: no change) 

     

Improved 1.65 (1.42, 1.92) 1.21 (1.03, 1.42) 0.82 (0.70, 0.97) 0.94 (0.81, 1.09) 1.23 (1.06, 1.42) 
Deteriorated 0.95 (0.82, 1.11) 0.99 (0.84, 1.15) 0.97 (0.83, 1.14) 1.11 (0.96, 1.29) 0.87 (0.76, 1.00) 

Bed bound 0.94 (0.76, 1.16) 0.80 (0.66, 0.98) 0.82 (0.66, 1.01) 0.67 (0.54, 0.82) 0.81 (0.66, 1.00) 
Alzheimer's/dementia 
special care unit 

1.30 (1.15, 1.47) 1.27 (1.11, 1.44) 0.90 (0.79, 1.03) 0.84 (0.75, 0.93) 1.16 (1.01, 1.34) 

VARIABILITY STATISTICS     
AUC/C Statistic (95 
% CI) 

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) 

Organization level      
Covariance  
(95% CI) 

0.040 
(-0.02, 0.10) 

0.018 
(-0.019, 0.055) 

0.19 
(-0.12, 0.49) 

0.01 
(-0.013, 0.034) 

– 

SE 0.032 0.019 0.15 0.012 – 
ICC 0.012 0.005 0.053 0.003 – 
MOR (95% CrI) 1.22 (1.00, 1.37) 1.14 (1.00, 1.26) 1.52 (1.00, 1.97) 1.10 (1.00, 1.20) – 

Home level      
Covariance  
(95% CI) 

0.27 
(0.18, 0.35) 

0.35 
(0.25, 0.45) 

0.32 
(0.22, 0.42) 

0.12 
(0.077, 0.16) 

0.56 
(0.33, 0.78) 

SE 0.043 0.052 0.052 0.021 0.12 
ICC 0.075 0.097 0.089 0.035  0.14 
MOR (95% CrI) 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) 

Unit level      
Covariance  
(95% CI) 

0.048 
(0.010, 0.09) 

0.071 
(0.034, 0.11) 

0.066 
(0.028, 0.10) 

– 0.41 
(0.34, 0.49) 

SE 0.0192 0.019 0.019 – 0.038 
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ICC 0.014 0.021 0.020 –  0.111 
MOR (95% CrI) 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, CI = confidence interval, SE = standard error, ICC = intraclass correlation coefficient, MOR = median odds ratio, CrI = 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,1,2 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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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, I 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 I established a consensus-based 

definition of physician commitment and explored how the practice environment 

influenced prescribing behaviour.  

The rigorous modified e-Delphi study I 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, I 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.3–11 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.12–16 The ‘SNFist’ definition can be 

considered to describe a greater commitment to care, but it misses the components of 

competence and medical staff organization.17 Studies have found that care from 

‘SNFists’ has resulted in lower rehospitalizations or fewer avoidable hospitalizations,12,14 

lower hospital transfers in the last days of life,15 lower use of indwelling catheters,18 

reduced prolonged medication use of potentially harmful medications,18,19 more 

successful discharges to the community setting,12 and lower odds of ED visits and 

hospitalizations for ambulatory care sensitive conditions.20 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.12,21,22 A recent study found no relationship between a clinician’s panel size (i.e., 

the number of patients) and outcomes for post-acute patients.23 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).14,15,19 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.14,15,18,19 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,24,25 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. I 

demonstrate, with the consensus of an expert panel (Chapters 3 and 4), that 



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

172 

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,26–28 more physician 

availability reduced transfers to the ED or hospital,29,30 physicians dedicated to LTC 

units led to reduced ED transfers and improved care continuity,31 and discontinuous 

relationships with the primary clinician increased hospitalizations for ambulatory care 

sensitive conditions.32 These findings align with the multidimensional consensus 

framework I 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,33–35 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.44,45  

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.46–48 I 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.49–52 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.26,30,53–55 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.51,56 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.46 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.57 Another study has found that 

improvements in quality occur when medical directors are involved.58 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.59  

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.17,41,60,61 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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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. I 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 I 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.65 

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.66  
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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;62 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 I 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.67–70 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).71,72 It 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.70,73 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 
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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 (I.e., nurse practitioners, physician assistants) 

have gained recognition as primary care providers in the U.S. NHs;16,74 however, this 

remains an emerging model in the Canadian context.75–77 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.78,79 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.80 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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