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Abstract 

 

     The nursing home population is vulnerable and medically complex, yet little is known about 

models of medical service provision and associated quality outcomes. The goal of this thesis 

project is to examine the association between physician and nurse practitioner accessibility and 

practice sensitive outcomes. 

 

     This project used data from the Translating Research in Elder Care (TREC) longitudinal study 

and the routinely collected Resident Assessment Instrument – Minimum Data Set version 2.0 

(RAI-MDS 2.0) to test the association between the availability of physicians (MD) and nurse 

practitioners (NP) in nursing homes (NH) and clinically-relevant resident outcomes of 

antipsychotic medication (APM) use without indication of psychosis, physical restraint use, 

hospitalization and emergency department (ED) transfers, and polypharmacy. Eight models were 

created using logistic regression to test the association between the access measures of daily 

presence of MD or NP on unit and MDs being involved in care planning and each of the four 

resident outcomes.  

 

    The sample consisted of 10,888 residents across 320 units in 92 facilities. Staff from 277 

(86%) units reported an MD or NP visited daily and 318 (99%) units reported that the MD or NP 

could be reached when needed. Following adjustment for multiple confounding variables, there 

were no associations between either measure of access and any of the resident outcomes. For 

example, the association between having an NP visit the unit on a typical weekday and APM use 

(OR= 1.18, 95% CI: 0.56-2.53), NP presence on a unit on a typical weekday and physical 

restraint use among residents (OR=2.08, 95% CI: 0.26-2.10) and MDs (OR=1.42, 95% CI: 0.54-



 iii 

3.75) should be noted for having wide confidence intervals. Associations between having visits 

with either an MD or NP at the unit level and hospitalization and ED transfers (OR=1.17, 95% 

CI: 0.46-3.10) and polypharmacy and visits by either NP or MD (OR=1.37, 95% CI: 0.64-2.93) 

follow the same trend. There were wide 95% confidence intervals for all estimates of association. 

 

    Although no associations were identified between these medical care access measures and the 

selected resident outcomes, the wide confidence intervals demonstrate uncertainty on the point 

estimates. Additional research with more direct measures of access to medical care is still 

needed. 
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Background 

 

   The first part of this thesis is a literature review describing the need to understand the 

importance of appropriate medical care provision in the NH. A literature review was conducted 

to determine suitable variables to target the access to medical care component which was 

narrowed down to two variables. I decided to further investigate the access to medical care piece 

by analyzing on a typical weekday, would at least one physician or nurse practitioner, or either 

professional have routine visits with residents. I was also interested in exploring the TREC 

Survey variable of MD involvement in care planning. 

 

   The second part of this thesis was a retrospective analysis using secondary data collected from 

Wave 5 (Sept 1, 2019 to March 10, 2020) of the TREC longitudinal study, which consisted of 

10,888 residents. This part is structured as follows: design, analysis, and results. The statistical 

software program SPSS was used to perform a generalized mixed model analysis incorporating a 

binary logistic regression to test this association. Finally, eight models were created to test the 

association between the two medical care variables and each of the four outcome variables. The 

last part of this thesis provides general conclusions and directions for future research. 
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Thesis Overview 

 

   This thesis is composed of three chapters. The first chapter serves to provide a background to 

the research question by providing a literature review, leading to the research questions for the 

subsequent study. Chapter 2 provides details on the data used, the study design, and the analysis. 

The first part of Chapter 2 lists the full results including descriptive characteristics of the 

residents, units, and nursing homes included in the study and the final model results. Chapter 3 

includes general conclusions and directions for future research. 

 

 

Question: What is the association between access to medical care and resident outcomes in 

Canadian nursing homes?  
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1 Literature Review 

 

 

1.1 Nursing Homes 

 

     Nursing homes are major providers of care for older people and serve an important function 

in the Canadian health care system2. Nursing homes, also referred to as long term care homes, 

are complex care systems that provide housing and care for residents with significant medical or 

social care needs and where age related dementias are common. Approximately 80% of residents 

will die within the nursing home2. Lack of access to appropriate medical care and therapy is a 

pervasive problem in nursing homes which stems from a variety of challenges pertaining to 

healthcare professional availability and presence in the facility. Since provision of medical care 

can have an effect on the quality of care and life of NH residents, it is useful to develop a better 

understanding of the organizational structure within a nursing home and who is responsible for 

delivering appropriate care to residents24.  
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1.2 The Nursing Home Population 

 

     Nursing home residents are increasingly medically complex with multiple health conditions. 

Therefore, this population requires good health services access. Some common predictors for 

admission to the NH include older age, lack of social support and poor social connection, and 

health status. Maxwell et al. provide a closer look at research that explores the predictors of 

transfer from assisted living (AL) to the NH in the United States18. AL has also become an 

increasingly popular residential care option in Canadian provinces due to the functional 

independence and satisfaction it provides residents18, which has implications for the NH sector. 

In Alberta, potential predictors of NH placement at the resident-level included age, sex, length of 

stay, marital status, bladder or bowel incontinence, number of chronic diseases, placement on the 

cognitive performance scale (CPS), activities of daily living (ADL), poor social relationships, 

frequent bladder incontinence and control, and severe aggressive behaviors and health 

instability18. 

 

 

   Currently the average age for a NH resident in Canada is 85 years with the most common 

medical problems being bladder incontinence, dementia, and musculoskeletal diseases55. Women 

are more likely to need NH care than men with 79% of women and 58% of men needing some 

NH care before they die3. Furthermore, older women are more likely to suffer mobility and 

personal care dependency than older men3. Sherwood states that "someone is a long-term care 

person who has reached, either suddenly or gradually, a state of collapse or deterioration in 

human behavioral functioning which requires—for survival, slowing down the rate of 

deterioration, maintenance, or rehabilitation—the services of at least one other human being”3. 

However, there has been some disagreement over a definition of who is classified as a long-term 
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care person as those residents who live with cognitive impairment unaccompanied by functional 

dependence are often left out. 

 

    Nursing homes provide care to persons with complex medical needs which in turn require a 

multidisciplinary approach to care4. Studies have shown that predisposing factors such as 

demographics, social structure, and health beliefs influence an individual’s ability to access 

health services5. 

 

1.3 Medical Conditions 

 

    The following sections examine common chronic conditions seen among nursing home 

residents and how aging is associated with an increased susceptibility to infection and increased 

likelihood of transfer to acute care as well as exploring some predictors of nursing home care 

among older adults.  

 

 

1.3.1 Frequency of Common Chronic Conditions  

 

    Nursing home residents are a population with multiple medical diagnoses and complex care 

needs, rendering them a highly vulnerable patient population6,7. Certain medical conditions are 

more prevalent in nursing home settings than others. The three most prevalent conditions in this 

population are urinary incontinence, fecal incontinence, and responsive behaviors7. Data from 

the National Nursing Home Survey (NNHS) reported that the most common diagnoses among 

nursing home residents overall were hypertension (55%), dementia (51%), depression (35%), 

arthritis (33%), diabetes mellitus (24%), gastroesophageal reflux disease (GERD) (23%), 
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atherosclerosis (21%), congestive heart failure (CHF) (20%), cardiovascular disease (CVD) 

(20%), and anemia (19%)6. 

 

      There are significant sex differences between combinations of various comorbid conditions 

in the nursing home population that range from differences in social support, social capital, and 

biological differences. Diagnoses of vascular diseases (atherosclerosis, CVD, lipid disorders, 

peripheral vascular disease), coronary artery disease, hyperlipidemia, atrial fibrillation, COPD, 

diabetes mellitus, Parkinson’s disease, renal failure and benign prostatic hyperplasia are more 

common in men6. Anemia, arthritis, CHF, dementia, depression, osteoporosis, thyroid disease, 

hypertension, hyperlipidemia, and arthritis are more prevalent in women8. Residents 65-74 and 

75-84 years of age have a higher prevalence of diabetes and hyperlipidemia compared to 

residents over the age of 858. Regardless of age, women have a higher incidence of inflammatory 

and immune-related disorders such as arthritis, thyroid disease, depression, and osteoporosis 

which is also reflected in the chronic medical conditions of nursing home residents8.  

 

1.3.2 Aging and Susceptibility to Infection 

 

      Physiological changes, functional impairment, malnutrition, and the use of invasive devices 

such as indwelling catheters and nasogastric feeding tubes can give rise to alterations in body 

systems and influence the occurrence and severity of infections9. In terms of the respiratory 

system, there are marked declines in cough reflex, elastic tissue, and mucociliary transport which 

increases the likelihood of developing pneumonia and aspiration9. Skin also sees a decline in 

vascularity, elasticity, and subcutaneous tissue which manifests as delayed wound healing9. The 

gastrointestinal and urinary systems change with age with a decrease in gastric acidity, motility, 
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increase in perineal-vaginal colonization in women, increase in prostate size and lessened 

prostatic secretions in men as well as a decrease in urine osmolality9.This increase in gastric 

acidity increases the likelihood of infection after ingestion of a pathogen9. 

 

      Poor functional status of nursing home residents includes incontinence of bladder and bowel, 

immobility, and limitations in activities of daily living9. Residents who are confined to either a 

chair or bed are at a higher risk of developing pressure ulcers9. The presence of urinary and fecal 

incontinence can contribute to environmental contamination with harmful and often agent-

resistant bacteria placing residents at a higher risk of developing infection9. 

 

       Prevalence studies have indicated that symptomatic urinary tract infections, respiratory tract 

infections, and skin infections are the most common infections in LTC residents9. Though 

incidence of upper respiratory tract infections is much lower than lower respiratory tract 

infections, 1.1 episodes are recorded per 100 resident months in nursing homes9. Lower 

respiratory tract infections such as bronchitis and pneumonia are much more prevalent in the 

nursing home population compared to the older community dwelling population9.There are 

several limitations around pneumonia diagnosis in nursing homes. Though presence of causative 

agents through blood cultures can be used to detect pneumonia, this method is used in fewer than 

25% of cases9. Given the heavy reliance on sputum specimens to define the bacteriology, 

oropharyngeal colonization is difficult to differentiate from pulmonary infection9. Urinary tract 

infections are the most common infections in nursing homes9. Lastly, the prevalence of pressure 

wounds in nursing homes further reflects the quality of nursing care. Residents with impaired 
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mobility, sensory impairment, and incontinence are at a higher risk of developing pressure 

wounds and this is reflective of the quality of nursing home care9. 

 

      Various microorganisms with differing modes of transmission have been known to cause 

outbreaks in nursing homes9. Given an environment that is conducive to cross-contamination of 

organisms among residents through the environment or staff, outbreaks of various infections are 

commonly reported9. The recent COVID-19 pandemic has shown how easily infectious 

conditions can spread through NHs and how vulnerable residents are to severe outcomes. 

 

1.3.3 Falls in the Nursing Home   

 

       Falls are common among nursing home residents and pose a risk for injury. Falls contribute 

to significant morbidity, immobility, and mortality among residents with the most commonly 

attributed causes being arthritis, drug side effects, alcohol intake, and visual problems10. Other 

common risk factors for falls include medication use, functional impairment, and comorbid 

medical diagnoses10. With more accurate reporting of falls available for institutions and given the 

frail nature of the residents, the mean incidence of falls of the nursing home population is three 

times higher than that of the community-dwelling older population10.Given the complexity of the 

aging resident population, falls may result in further disability. Serious injuries such as head 

trauma, soft tissue injuries, and severe lacerations result from 11% of falls whereas only 4% 

result in fractures10. For residents who experience recurrent falls, serious consequences to their 

quality of life include anxiety like symptoms along with feelings of helplessness10. 
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         The causes of falls can be attributed to different reasons given the population being studied. 

Community-dwelling residents experience falls that are associated with the environment whereas 

nursing home residents are more likely to experience falls given their frailty and weakness, 

dizziness, and confusion caused by various disorders10. 

 

       According to a review of the epidemiology and causes of falls in the NH, 25% of falls were 

attributed to dizziness whereas 16% were attributed to environmental hazards10.Dizziness may be 

difficult to define as it can have many different causes ranging from vertigo to acute 

labyrinthitis10.Other possible explanations for dizziness could be depression, side effects of 

drugs, anxiety, and cardiovascular problems10.Cognitive impairment can further 

disproportionately increase the frequency of falls due to impaired judgment, visual-spatial 

perception, and the ability to orientate oneself10. 

 

    Nursing home residents are often diagnosed with more than one medical condition and are 

often taking multiple medications. Specifically, sedatives, psychotropic drugs, cardiac drugs, and 

nonsteroidal anti-inflammatory drugs increase the risk for falling in nursing homes10.However, 

there is a weak association between medical diagnoses and falls showing that those who had 

fallen were diagnosed with more medical conditions than those who had not fallen10. 

  

    Most falls are multifactorial in nature resulting from intrinsic risk factors, the resident’s 

functional level, and environmental context10. With functional impairments and falls being 

interrelated, exercise and rehabilitation interventions focusing on improving strength and 

endurance are important. However, treatment focused on acute conditions such as stroke and hip 
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fracture is emphasized rather than improving strength and function of residents10. Active 

residents are typically at greater risk of falling because they are moving around.  

 

   The role of the clinician in the nursing home setting should assess and address modifiable 

factors which might contribute to falls including a medication review in order to stop 

medications likely to increase falls risk and prescribe medications that have short lasting effects 

and that are less likely to have sedative effects10. Some interventions to mitigate the risk of falls 

in the NH include medical intervention to reduce modifiable risk factors and prescribe 

appropriate interventions. Along with rehabilitation programs, walking and safe frequent 

physical activity is also recommended to improve strength and endurance10.  

 

 

1.3.4 Responsive Behaviors in Nursing Home Residents 

 

 

     Responsive behaviors are defined as verbal or physical actions that can be potentially 

disturbing to others. With a more person-centered approach in mind, these behaviors may be a 

better reflection of internal states rather than problem behaviors. These behaviors may be 

indicative of underlying pain, loneliness, or not wanting personal care17. Across nursing homes 

in Canada, responsive behaviors such as verbal abuse, resistance to care, physical abuse, and 

socially inappropriate behaviors were exhibited by 26% to 66% of residents17. Responsive 

behaviors are common, disruptive, and damaging to the resident and the nursing home and are 

often managed by medications that can have negative implications for residents’ health and 

decrease their overall quality of life17. 
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1.3.5 Disability 

 

 

  Nursing home residents are often ill-equipped to engage in independent self-care which in turn 

contributes to self-care disability19. Self-care disability is defined as the dependence on others to 

conduct activities of daily living (ADL) and has been linked to a lower quality of life among 

residents19.There is a strong association between visual impairment and disability, coming in 

second to arthritis and rheumatism as a cause of disability among nursing home 

residents20.Visual impairment in turn has an impact on ADL functioning with residents requiring 

more care and assistance with walking, getting outside, and transferring in and out of bed20. 

Overall, functional and cognitive impairment is prevalent among nursing home residents19.  

 

1.4 Providers of Primary Care to Long Term Care Residents 

 

 

1.4.1 Nursing Staff 

 

 

       Nursing staff play an integral role in the quality of care of nursing home residents12. A study 

looking at the effects of nursing staffing patterns on quality of care outcomes hypothesized that 

full-time registered nurses (RN) have a positive impact on quality of care outcomes12. Since an 

RN staffing mix, which is defined as the proportion of RNs relative to other care staff, is 

associated with improved quality of care outcomes, it may be beneficial for NHs to employ more 

RNs12. In Canada, the professionally regulated nursing workforce is composed of RNs and 

licensed practical nurses (LPN)13. The major difference in educational background between RNs 

and LPNs is that RNs undertake a 4-year bachelor’s degree in nursing whereas LPNs take a 2-

year diploma course. As such, RNs have more of a managerial position within the nursing home 

whereas LPNs are closer to the point of care and more involved in providing direct clinical 
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care13. Employing RNs in the NH sector is also important since they are trained with problem 

solving skills and actively generating solutions which ultimately improves resident outcomes12. 

 

       A survey of 309 RNs and 448 LPNs from 91 NH across Western Canada compared 

demographic characteristics of nursing staff from Alberta, British Columbia, and Manitoba and 

found significant differences by age and role of LPN vs RN13. In terms of differences by age, 

LPNs were younger than RNs on average with 47.4% of LPNs being under the age of 40 

compared to 25.9% of the RNs13. Younger RNs also reported feeling less competent in 

comparison to older RNs when health-related staff outcomes within the NH were studied13.RNs 

spent a significant portion of their time providing indirect care in the form of documenting and 

charting, whereas LPNs provided more medical provision to residents13. A greater RN presence 

in relation to point of care has shown to have lower rates of negative resident outcomes14. 

 

1.4.2 Physicians and Nurse Practitioners 

 

 

           Physicians are medically trained professionals that play a significant role in the diagnosis 

and therapeutic decision making for residents and are responsible for diagnosing and performing 

assessments within nursing homes15. General practitioners are often responsible for delivering 

medical care to residents of nursing homes but with an increase in the older population in the 

nursing home, the physician workload has increased tremendously and there is very little 

literature exploring physician involvement in the NH and even less literature reporting the 

impacts that may have on quality of care for residents23. Many fee for service compensation 

models lack incentive for physicians to provide nursing home care or travel between facilities 

and little is known of the implications it has for residents16. The limited research that does shine 
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light on physician presence in the NH reports that increased presence of an MD in a NH results 

in fewer hospitalizations even after controlling for resident demographics and diagnoses25. 

Physician presence in nursing homes can influence hospitalization rates, resident satisfaction, 

and functional status16. 

  

        Given the restrictions on physician availability, there has been an increase in the number of 

mid-level providers, medical professionals that are not physicians but who are licensed to 

diagnose and treat residents, to compensate for the lack of physicians by changing the skill 

mix54. NPs, the largest group of mid-level providers, are responsible for the delivery of care in 

various settings with an important role in NH settings. NPs are trained in physical examination, 

care planning, monitoring resident medical status, can prescribe within their scope of practice22. 

Where physician care is limited or unavailable, NPs are pivotal members of the multidisciplinary 

team delivering medical care to residents. 

 

          There is limited research on how medical staff models impact medical care delivery in the 

NH but due to the perceived lack of physician driven care, there has been an increase in NP and 

physician assistants (PA) involvement in care even though there is still a gap in our 

understanding of how their presence impacts residents’ care. Additionally, there is a lack of data 

on a national level, surrounding how NPs and PAs work as part of the medical team and the 

implications that has for access to medical care for residents26. 
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2 Association between access to Medical care and Resident Outcomes 

 

2.1 Introduction 

 

 

     This goal of this thesis was to explore the association between access to medical care defined 

by physician and NP availability and practice sensitive resident outcomes. The objective of this 

thesis project was to use data collected in the Translating Research in Elder Care (TREC) 

longitudinal study to test the association between the availability of physicians and nurse 

practitioners in nursing homes and clinically-relevant resident outcomes. TREC has been 

collecting data on NH facilities, units, and care staff for nearly 15 years and then linking it to the 

routinely collected Resident Assessment Instrument – Minimum Data Set version 2.0 (RAI-MDS 

2.0) in Western Canadian provinces. This is a unique data source that includes in-depth staffing 

and setting variables not found elsewhere. 

 

2.1.1 TREC Priority Setting 

 

 

      One of TREC’s core values is partnership with research end users, with hopes to improve 

quality of care provided to residents in nursing homes. As a commitment to providing integrated 

knowledge translation, the VOICES (Voices of Individuals, family and friend Caregivers 

Educating uS) committee was established. The committee is comprised of members from all over 

Canada with the collective goal of recognizing those with lived experience in enacting social 

change in this sector27. From October to December 2018, an online survey composed of various 

open ended questions on key aspects of available TREC data including staffing mix, unit, 

facility, and work environment data was administered widely to respondents27. Respondents 
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included friends and family of those currently living in a NH or those who had previously lived 

in a NH, NH managers, and administrators. From these respondent surveys, the study authors 

narrowed the list of identified research priorities down to a list of 10 priorities that were 

identified as being the most salient, with a strong emphasis on the non-clinical aspects of care in 

the NH27. The top 10 priorities included questions focusing on relationships between staffing 

(numbers, mix, and type) and resident outcomes, resident quality indicators, and quality 

improvement activities and resident and staff outcomes as areas for further research using 

secondary data available in TREC27. 

 

    In partnership with caregivers, patients, and clinicians in Alberta, the Alberta Health Services 

Seniors Health Strategic Clinical Network and the Alzheimer Society of Canada led priority 

setting partnerships with respect to dementia-related care and service and stigma, quality of life, 

and dementia care, respectively56.While results from both priority setting activities offer insight 

into broader areas for future research at the level of the community, they do not match with the 

priorities identified in the NH sector. As such, TREC’s priority setting project offers an 

opportunity to explore and identify specific questions that can be addressed without the need of 

new data collection while also incorporating the perspectives of owner-operators and health 

system decision makers which has not been done in the past27. I was particularly driven to lead 

the priority identified as “is there an association between access to medical care (e.g physicians 

and nurse practitioners) and resident outcomes?” This was important to me as the NH population 

is such a medically vulnerable population, often with multiple complex conditions and there is a 

lot that is unknown about healthcare provision in this sector. The National Academies of 

Sciences, Engineering, and Math define access to medical care as “the timely use of personal 
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health services to achieve the best possible health outcomes28.” Since the nursing home resident 

population is especially vulnerable, this population is at a greater risk of poorer health outcomes 

and health disparities28. That said, this research priority will allow me to explore the availability 

of medical care in nursing homes via physicians and nurse practitioner presence and the impact 

on resident outcomes.  

 

 

2.2 Data  

 

     TREC is a multi-level and longitudinal research program that seeks to improve the quality of 

care of nursing home residents and the quality of work-life of the people who work in them. The 

goal of this program is to identify modifiable organizational context characteristics in the NH 

and the impact of these characteristics on resident and staff outcomes. TREC is situated in 3 

provinces: Alberta, Manitoba, and Saskatchewan in the first phase, with British Columbia 

replacing Saskatchewan in the second phase. For this research paper, the RAI-MDS 2.0 and 

TREC Survey data from wave 5 (Sept 1, 2019 to March 10, 2020) were used. 

 

2.2.1 RAI-MDS 2.0 

 

 

     The Resident Assessment Instrument (RAI-MDS 2.0), initially developed in the United States 

but now used internationally, has made its way to Canada and is used for nursing home residents 

as an intervention that increases documentation of physical and mental health with triggers for 

further assessment when health problems are identified29,30,31. This system was put in place for 

measuring and evaluating nursing home care as it allows for a standardized assessment of 

resident outcomes32. Specifically, it consists of various tracking forms and modules that are 

completed on admission and subsequently at either quarterly intervals or when there is a 
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significant change in resident clinical condition. The latter is more common, with a shorter 

assessment carried out every 3 months33. Using more than 400 data items, the assessment 

collects information on cognition, health conditions, diagnoses, medications, and treatments34. 

Typically, designated RNs or LPNs are employed within the NH to complete the assessment 

using information on residents collected from direct care workers before submitting within 

specific time windows to appropriate agencies, including the Canadian Institute for Health 

Information (CIHI)33. The information collected in the RAI-MDS 2.0 is used in nursing home 

facilities to not only monitor and improve quality of care in these facilities, but to also capture 

the most important characteristics of nursing home residents. In these assessments, items range 

from simple yes or no response options to quite detailed and complex response items with up to 

16 sub-items, each with up to three response options33. Items are derived with a specific intent in 

mind and from specific sources. Some common sources of information are from discussion with 

the resident and facility staff, facility administration records, care plans, and information from 

the attending physician34. Examples of items collected include but are not limited to 

identification, demographic information, cognitive patterns, psychosocial well-being, certain 

medications, health conditions, and disease diagnoses34. The RAI-MDS 2.0 is intended to serve 

at multiple levels; the individual resident by contributing to care planning, the facility level by 

contributing to quality improvement and tracking quality measures/indicators, and overall by 

enabling reporting on quality indicators and tracking over time. At the resident level, the RAI-

MDS 2.0 contributes to care planning by establishing a course of action that helps the resident 

move towards a specific goal utilizing their own strengths34. The interdisciplinary use of this 

assessment helps facility staff to view nursing home residents as holistic beings for whom quality 

of life and care are significant and as such serves as a means to gather and analyze information34.  
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Since implementation of the RAI-MDS 2.0, there has been an increase in the attention that 

standardized collection and reporting enabled and the ability to target these issues for 

improvement in outcomes35,36. 

 

    Since the RAI-MDS 2.0 assessment is important in evidence based health management, the 

quality of the data used is important34. However, there are some limitations surrounding the 

validity and reliability of RAI-MDS 2.0 data, both of which are necessary in instilling confidence 

in a measurement system34. Validity is defined as the accuracy with which a tool measures what 

it is supposed to measure. Criterion, predictive, and convergent validity have all been identified 

as essential in instilling confidence in the RAI-MDS 2.0 assessment34. With respect to items 

measuring medical care in the nursing home, and resident autonomy and satisfaction, there 

seems to be weak validity33. Scales such as the ADL, CPS, and depression rating scale (DRS) 

captured within the RAI-MDS 2.0 are validated against the gold-standard measures which are 

further explained later in the chapter34. Reliability, on the other hand, is defined as the 

repeatability and measurement consistency of a tool and is quantitatively measured using the 

kappa statistic which is a measure of consistency between test results33,37. In order to establish 

confidence levels among users of the assessment, inter-rater studies are utilized to calculate 

levels of agreement34. 

 

    Quality indicators (QIs), derived from the RAI-MDS data, are selected based on expert 

consensus are used as proxy measures for quality of care32. Outcomes may be positive or 

negative ranging from falls and pressure ulcers to physical independence and improved 
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continence. That said, practice sensitive QIs provide both the greatest opportunity for improving 

resident function and slowing the trajectory of decline experienced by most residents32. 

 

2.2.2 TREC Survey  

 

 

     The TREC Survey was used to gather provider (staff) level data. The survey is composed of a 

variety of survey instruments that measure organizational context, knowledge translation, 

individual factors believed to impact knowledge translation, and staff outcomes believed to be 

sensitive to both organizational context and knowledge translation31. The TREC Survey is 

particularly useful in that it allows for data collection from both regulated staff (physicians, 

registered nurses, managerial staff) as well as unregulated staff (care aides). The TREC Survey 

includes the Alberta Context Tool (ACT) which is designed to measure the organizational 

context in complex healthcare settings, and several other scales such as the self-reported 

knowledge translation, individual factors, belief suspension, and various measures of staff31. 
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2.3 Methods  

 

 

 

2.3.1 Study Design and Measures  

 

 

    This retrospective cross-sectional study was a secondary analysis of data from the RAI-MDS 

2.0 and the TREC Survey to test the association between reported access to physicians and nurse 

practitioners and resident outcomes with data from wave 5 collected from Sept 1, 2019 to March 

10, 2020. 

 

2.3.2 Resident-level Characteristics RAI-MDS 2.0 

 

 

    The resident sample is characterized by age, sex, marital status, medical conditions, and 

various outcome scales including the CPS (Cognitive Performance Scale), ADL short form, 

CHESS (Changes in Health, End-Stage Disease and Signs and Symptoms of medical problems), 

and the Pain Scale. The CPS describes the cognitive status of an individual and has been 

validated against the Mini-Mental State Examination (MMSE) as well as the Test for Severe 

Impairment (TSI)38. The scale assesses short and long term memory, memory recall and 

orientation items, identity of staff and ability of resident to make decisions surrounding one’s 

own awareness and activities of daily living38. The scores on the CPS scale range from 0-6 with 

0 indicating intact cognitive functioning and 6 indicating very severe impairment39. The CHESS 

outcome scale was put in place to detect frailty and health instability with the major goal in mind 

to identify residents at risk of serious decline39. Some RAI-MDS 2.0 assessment items captured 

within this scale include weight loss, end-stage disease, edema, shortness of breath, decline in 

ADL and decline in cognition39. The scores on this scale range from 0-5 with higher scores being 

indicative of greater medical complexity. Higher scores are associated with adverse outcomes 
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such as hospitalizations and poor self-rated health55.The ADL short form measures a resident’s 

ADL status. The Pain scale, validated against the visual analogue scale, summarizes the presence 

and intensity of pain and is composed of 2 RAI-MDS 2.0 assessment items; frequency and 

intensity of pain. The Pain scale scores range form 0-3 with higher scores indicating a more 

severe pain experience55. 

 

2.3.3 Facility-level Characteristics (TREC Survey)  

 

 

         Standardized data collection forms consist of variables describing facility size, ownership 

model, and location included. Facilities were either classified as public not for profit, private for 

profit, and voluntary not for profit. Data reflected the facility distribution over three provinces of 

Alberta, Manitoba, and British Colombia. Facilities were classified as either small (<80 beds), 

medium (80-120 beds), or large (>120 beds). 

 

2.3.4 Unit-level Characteristics (TREC Survey) 

 

 

          Unit type and number of beds on unit were some important characteristics to explore when 

describing the NH units. Units were classified as either general LTC, dementia, secure mental 

health/psychiatric, and other. For number of beds, units were described as small (9-30 beds) 

medium (31-60 beds), or large (>61 beds). 

 

2.3.5 Medical Care Variables 

 

         I chose specific medical care variables to examine and better understand how medical care 

is reported in the NH. In order to decide which medical care variables I wanted to incorporate 

into my final models, TREC Survey data on how often staff feel like they can contact physicians 

for resident’s problems, care planning, and routine visits across Unit type for Wave 5 was 
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analyzed (Table 1-5). The variables of “on a typical weekday, was at least one physician visiting 

residents on this unit and “on a typical weekday, was at least one NP visiting residents on this 

unit” were chosen as being most salient to my question of interest. The other variable was 

“Generally, residents’ physicians are actively involved in managing care planning.” Upon 

performing descriptive statistics for the variable assessing the staff’s ability to contact a 

physician for resident’s routine needs, there was no variation in response options so this variable 

was not included as one of the final exposure variables to test further.  

 

2.3.5.1 Physician and NP availability on a typical weekday  

 

 

    The first medical care exposure variable conceptually reflects the presence of a medical care 

provider on the nursing home unit, whether that be a physician or a nurse practitioner. 

Operationally, this variable is identified in the TREC Survey as a combination of UVAR086 and 

UVAR097. UVAR097 is asked as “on a typical weekday, is at least one NP having routine visits 

with residents on this unit?” The response options for the variables include “Yes” or “No.” 

UVAR086 is operationally defined as “on a typical weekday, is at least one MD having routine 

visits with residents on this unit?” The response options for that variable also consist of “Yes” or 

“No”. I decided to create 1 new variable with 4 response options that captured the two variables 

accordingly. If respondents had answered “Yes” to both variables, that response option was 

labelled as “Either Physician or NP.” If respondents had responded “Yes” to having NP visits but 

“No” to MD visits, then the option was labeled “NP Only.” If respondents had responded “Yes” 

to having MD visits but “No” to NP visits, then the option was labelled as “MD Only.” If 

respondents had answered “No” to both UVAR086 and UVAR097, then the option was stated as 

“Neither” in SPSS. 
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2.3.5.2 How often are physicians involved in managing care planning 

 

 

    I decided to include this variable to better understand medical care access in the NH with 

respect to a physician. In the TREC Survey, this is operationally defined as “Generally, the 

residents’ physicians are actively involved in managing care planning for residents on this unit” 

(UVAR094). The response options for UVAR094 include “Strongly agree”, “Agree”, 

“Disagree”, “Strongly disagree”, “Neither Agree or Disagree” and “Other”. I decided to combine 

the response options into two categories “Strongly agree or agree” and “Other” to create a 

dichotomous variable. 

 

2.3.5.3 Most of the time our staff is able to contact a physician when a resident has a problem 

 

 

   Another medical care exposure variable of interest was UVAR093 in the TREC Unit survey. 

UVAR093 was conceptually defined as general medical provider availability and operationally 

defined as “Most of the time our staff is able to contact a physician when a resident has a 

problem” in the TREC Survey. The response options for UVAR093 include “Strongly agree”, 

“Agree”, “Disagree”, “Strongly disagree”, “Neither Agree or Disagree” and “Other”. Once 

again, I decided to combine the response options into two categories “Strongly agree or Agree” 

and “Other” to create a dichotomous variable. However, given no response variation, the 

decision was made in terms of not testing it any further. 
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2.3.6 Outcome Variables 

 

 

    The outcome variables of interest include antipsychotic medication use without any indication 

of psychosis, physical restraint use, hospitalization and emergency department transfers, and 

polypharmacy; all outcome measures were obtained from the RAI-MDS 2.0. By definition, an 

outcome refers to a final consequence such as recovery, survival, or restoration of function of the 

resident population in nursing homes21.  

 

2.3.6.1 Antipsychotic medication use 

 

 

        Antipsychotic medications are frequently prescribed in order to manage the behavior of 

residents with negative side effects of delirium, tachycardia, decreased mobility, and cognitive 

impairment7. The issue at hand, however, is that antipsychotics may be inappropriately 

prescribed at times and/or warrant additional monitoring7. Therefore, I wish to look whether or 

not antipsychotics were administered (O4a) without indication of schizophrenia (I1ii), 

Huntington’s disease (I1x), or hallucinations (J1i) in the week prior to assessment. 

 

2.3.6.2 Physical restraint use 

 

 

       Physical restraints are mechanical devices that restrict freedom of movement and are usually 

discouraged unless ordered by a physician given that resident’s symptoms warrant their use, with 

most people generally agreeing that the pros are miniscule in comparison to the serious harms 

associated with their use7. Although they have been used regularly in the past, their use has 

substantially decreased across nursing homes but continues to be an issue. The detrimental 

effects of physical restraints include psychiatric morbidity, pressure ulcers, responsive behavior, 
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mental health issues, and nosocomial infection7. The RAI items Pfc and Pfd indicate use of 

trunk, limb, and/or chair restraint used in the week prior to assessment were used for analysis. 

 

2.3.6.3 Hospitalization and ED transfers 

 

 

 

       The frequency for transfers to acute care for common conditions like pneumonia places a 

significant burden on the healthcare system and is associated with substantial economic costs and 

a general reduction in quality of life, decline in functional status, and falls for residents22. 

Pneumonia, as well as other lower respiratory tract infections, are commonly seen among 

nursing home residents. However, due to a lack of on site care by nurse practitioners or 

physicians, residents are often hospitalized. A randomized control trial of nursing home residents 

aged 65 and over was conducted in Hamilton, Ontario to assess whether onsite treatment of 

pneumonia and other lower respiratory tract infections using a clinical pathway with diagnostic 

and monitoring guidance would be of merit22. Their results indicated that although there were no 

differences in mortality or quality of life among those in the “clinical pathway” group vs those in 

the usual care group, and the clinical pathway group had a mean of 0.79 hospital days with the 

usual care group having a mean of 1.74 hospital days. With this data, one can ascertain that 

treating residents on site with appropriate care with the clinical pathway can substantially reduce 

health care costs and hospitalizations22. Given this example of treatment for disease in the NH, I 

am interested in exploring how access to a healthcare professional can impact hospitalization and 

emergency department (H&E) transfer rates. Operationally, using the RAI-MDS 2.0, I want to 

know whether there was a hospital stay or ED visit in the last 90 days using the P5 RAI-MDS 2.0 

item. 
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2.3.6.4 Polypharmacy  

 

 

 

        Polypharmacy does not have a single definition as in some places is defined as the use of 5 

or more medications whereas other places define it as more than 10. Either way, polypharmacy is 

associated with an increased likelihood of adverse drug reactions and drug-drug interactions. 

Thus, understanding prescriber habits and how often a medical care team is visiting and paying 

attention to medications and making active decisions about what people should stay on, start, 

modify, or stop is worth exploring. Therefore, the conceptual definition of this outcome is 

polypharmacy. Operationally, item O1 from the RAI, (number of medications) ≥ 9 indicating if 

more than 9 medications were used in the week prior to assessment was used here.  

 

2.5 Analysis  

 

 

2.5.1 Cohort Description 

 

 

   In order to better understand the resident cohort, descriptive statistics were run using statistical 

software Statistical Package for the Social Sciences (SPSS v26, Amos v26) to describe the 

residents by demographics and medical diagnoses. Resident demographic and medical diagnoses 

were tabulated. Mean, median, and interquartile range (IQR) were calculated for continuous 

variables, including age. For categorical variables, frequency distributions of categories were 

obtained. 

 

    The facilities were characterized by owner-operator model, facility size, and province, and 

units were characterized by unit bed size and unit type. 
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2.5.2 Medical Care Access Description  

 

 

   From the TREC Survey variables on MD and NP presence in nursing homes, I created tables to 

better understand how medical care is delivered at the level of the unit, who is responsible for 

that delivery, and how that access varies by unit type.  

 

2.5.3 Association between Medical Care Access and Outcome Variables 

 

 

  The relationship between medical care access variables and dichotomous resident outcomes 

was modelled using logistic regression and models were fit using a generalized estimating 

equation (GEE), allowing residents to be nested in units and units to be nested within facilities in 

the NH. The reasoning for performing a multilevel model was twofold. Firstly, one of the basic 

assumptions of most statistical tests is that all of the observations are independent of one another. 

Residents on the same unit, however, are more likely to be more similar to each other than 

compared to residents on another unit. Similarly, units within a facility are more similar to one 

another than units within a different facility, but also residents living within the same facility are 

more similar than residents living in a different facility. The model results are presented as odds 

ratios (ORs) and accompanying 95% confidence intervals (CI).  

  

   Logistic regression was used as the statistical model of choice as it is often used with 

dichotomous dependent variables like those used here. The odds ratio calculated from the logistic 

regression model is a measure of the association between each medical care exposure variable 

and each dichotomous outcome variable40. This number represents the odds that the outcome 

occurs given each of the medical care exposure variables compared to the odds of the outcome 
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occurring in the absence of that medical care exposure40. The 95% CI is also reported to estimate 

the precision of the OR40. Theoretically, a 95% CI indicates that if the same population were 

sampled countless times and CIs were calculated each time, the resulting intervals would contain 

the true population value in approximately 95% of the cases40. 

 

     It is important to take into account the effect of confounding variables. This is represented by 

adjusted ORs (AOR). The goal here is to see how the estimated associations change when 

specific variables are added into the model. Confounding variables are defined as those that can 

affect the association between the exposure and the outcome either causally or non causally41. 

The list of potential confounders was resident age, sex, owner-operator model, province, medical 

diagnoses, CPS, and ADL status, to list a few. Instead of looking to see if age, as an example, is 

associated with each outcome variable, I am more interested in understanding if any confounding 

variable is interfering with my ability to observe an association between the exposure and 

outcome variables. Quantitatively, my attention is focused on a 10 percent or greater change in 

the odds ratio between the exposure variable and outcome in order for a variable to be consider a 

confounder. 
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2.6 Results  

 

 

2.6.1 Resident, Facility and Unit Characteristics 

 

 

  In the sample of 10,888 residents (Table 1-1) the mean age was 84.5 (SD=10.4), 67% of 

residents were female, 48.7% were widowed, and 62.5% had been diagnosed with Alzheimer’s 

or some other form of dementia.  Fifty-one percent had mild or moderate cognitive impairment, 

and 82.8% were defined as highly dependent, with an ADL score greater than four. The most 

common reported conditions were Alzheimer’s or other dementia (62.5%), depression (30%), 

and diabetes (21.6%). 

 

  Facility characteristics are shown in table 1-2 with medical access at the facility level described 

in table 1-3, and unit characteristics in table 1-4. The mean (SD) number of LTC beds in 

facilities in wave 5 were 126(66) in a sample of 90 facilities. Large facilities made up the largest 

share with 40%. Twenty-two percent of facilities were public not for profit, 42.2% were private 

for profit, and 35.6% were voluntary not for profit (Table 1-2). Ninety percent of facilities in 

wave 5 (N=90) reported having a physician or a roster of physicians visit the residents, 55.6% of 

facilities reported family physicians visiting their own residents, and 15.6% reported having a 

NP (Table 1-3). Thirty-seven percent of facilities in the sample were located in Alberta, 17.8% in 

Manitoba, 44.4% in British Colombia (Table 1-3).  

 

   For Unit bed size in Wave 5 (N=320), 53.4% of units were classified as small, having 

anywhere from 9 to 30 beds, 45.9% as medium with 31-60 beds, and 0.6% large with more than 

61 beds (Table 1-4). For unit type, 69.7% were general LTC units, 14.1% secure dementia, 3.1% 
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non-secure dementia, 0.9% secure mental health/psychiatric, and 12.2% classified as “other” 

(Table 1-4). 

 

2.6.2 Medical Care Variables 

 

        The data I analyzed from TREC Survey on physician availability by unit type showed 

91.5% of all general LTC units (N=223), 85.5% of dementia units (N=55) and 61.9% of all 

“other” units (N=42), reported at least one physician having routine visits with residents on the 

unit on a typical weekday (Table 1-5). Seventy percent of general LTC units, 69.1% of dementia 

units, and 73.8% of other units reported that residents’ physicians are actively involved in 

managing care planning (Table 1-5). On a typical weekend, 27.4% of all general LTC units 

(N=223), 18.2% of dementia units (N=55) and 11.9% of all “other” units reported at least one 

physician having routine visits with residents on the unit. With respect to the staff’s ability to 

contact a physician for residents’ routine needs, 100% of all general LTC units, 98.2% of 

dementia units and 100% of “other” units reported “yes.”   

 

    The same process of analysis was applied to gain a better understanding of NP access in the 

NH. Fifteen percent of units in wave 5 (N=320) reported at least one NP having routine visits 

with residents on a typical weekday (Table 1-6). With respect to NP being actively involved in 

care planning, 5.6% of units agreed, 10.3% strongly agreed, 2.2% neither agreed nor disagreed, 

2.8% disagreed, 0.3% strongly disagreed, and 78.7% reported “N/A” (Table 1-6). 
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    Of those units with NP visits on a typical weekday, 23.9% had residents with APM use, 55.2% 

had residents with physical restraint use, 11.9% had residents with H&E transfers, and 45.3% 

reported residents with polypharmacy (Table 1-10). 

 

2.6.3 Outcome Variables 

 

   Fifteen percent of units reported antipsychotic medication usage with no indication of 

psychosis, 57.2% reported physical restraint use, 10.3% reported hospitalization and ED visits, 

and 34.7% reported polypharmacy (Table 1-7). Since my unit of analysis is that of the resident, I 

also created a table to describe each outcome at the resident level. At the resident level, 22.9% of 

residents were using antipsychotic medication with no indication of psychosis, 60.2% of 

residents had physical restraint use, 14.5% H&E transfers, and 48.4% polypharmacy (Table 1-8).  
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2.6.4 Final Models 

 

     I created eight final models testing the association between each of the two medical care 

variables against each of the four outcome variables. The first model looked at the association 

between presence of MDs, NPs, either, or neither on a typical weekday and APM use. Results for 

unadjusted and adjusted estimates are provided: MD only: (OR 0.68 (0.50-0.90)), (AOR 0.80 

(0.60-1.06)), NP only: (OR 1.23 (0.53-2.86)), AOR (1.18 (0.56-2.53)), either: (OR 0.83 (0.34-

1.99)), (AOR 0.78 (0.36-1.73), relative to neither (Table 2-1). The second model looked at the 

unadjusted and adjusted odds ratios for the association between physician involvement in care 

planning and APM use: (OR (1.22 (1.11-1.35)), (AOR 0.92 (0.75-1.12)) (Table 2-2). 

 

     Adjusted and unadjusted results of the model testing the association between MD or NP 

presence on a typical weekday and physical restraint use among residents were: MD only: (1.65 

(0.62-4.38)), (AOR 0.80 1.42(0.54-3.75)), NP only: (1.98(0.24-16.34)), AOR (2.08 (0.26-2.10)), 

either: (OR 0.33 (0.05-2.48)), (AOR 0.46 (0.06-3.43)), and neither (Table 2-3). Results of the 

model testing the association between physician involvement in care planning and restrain use 

were:  (OR 1.21 (1.11-1.32)), (AOR 1.34 (0.67-2.67)) (Table 2-4). 

 

      Adjusted and unadjusted results of the model testing the association between MD or NP 

presence on a typical weekday and hospitalization and ED transfers were: MD only: (OR 0.88 

(0.58-1.31)), (AOR 0.92 (0.63-1.36)), NP only: (OR 0.66 (0.25-1.73)), AOR (1.13(0.45-2.83)), 

either: (OR 1.45(0.55-3.83)), (AOR 1.17(.46-3.10)), and neither (Table 2-5). Results of the 

model testing the association between physician involvement in care planning and 
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hospitalization and ED visits among residents were: (OR 0.946(0.836-1.070)), (AOR 0.93 (0.74-

1.18)) (Table 2-6)). 

 

       Lastly, adjusted and unadjusted results of the model testing the association between MD or 

NP presence on a typical weekday and polypharmacy were: MD only: (OR 1.251(0.855-1.830)), 

(AOR 0.989(0.739-1.324)), NP only: (OR 0.876(0.355-2.165)), AOR (0.791(0.381-1.641)), 

either: (OR 1.039(0.412-2.620)), (AOR 1.373(0.644-2.926)), and neither (Table 2-7). Results of 

the model testing the association between physician involvement in care planning  and 

polypharmacy among residents were: (OR 1.160 (1.065-1.265)), (AOR 0.93 (0.77-1.12)) (Table 

2-8). 

 

 

2.7 Discussion 

 

 

2.7.1 Summary of Findings 

 

 

   Residents in my sample were older, female, and frequently presented with at least a diagnosis of 

dementia and/or Alzheimer’s disease as consistent with other studies. 

 

   Access to medical care as per physician and nurse practitioner availability on the unit and facility 

level shows that both professionals were available with little to no variation across different unit 

types. I did not find associations between the identified measures of medical care and each of the 

selected outcomes. 

 

2.7.2 Main Findings 
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2.7.2.1 Medical Care Access 

 

 

     TREC Survey data was used to assess physician presence in the nursing home. From table 1-

5, it is evident that most units in wave 5 of data collection reported having access to a physician 

with respect to routine visits, obtaining medical orders as well as the number of physicians that 

come in to see residents. However, this data is quite different from the literature where most 

units and facilities report poor access to physicians45. Across the very limited research in 

physician access in nursing homes, most findings report little to no access by medical specialists 

and general practitioners45. A report of systematic reviews explored areas that received 

inadequate medical care in the NH by examining which diseases or impairments determine 

morbidity in the NH, what the standards for medical care are in this setting and the legal, 

economic, and ethical aspects to consider when analyzing specialist care in the NH45. They 

reported that the gaps in data do not allow for evidence-based recommendations on how 

modifications that could be made to the medical care system for residents of nursing homes45. 

The reason that my data may reflect a high level of physician access may be due to several 

limitations or simply the fact that the facilities where prior studies were done actually had worse 

access relative to where TREC’s data was collected. For one, the TREC survey respondents may 

not have been in the optimal position to be aware of physician and NP presence. It is also 

possible that there is just good access to physicians in these provinces but there has been little 

data to date that helps us to see that. This will be explored further in the limitations section of 

this thesis.  

 

     Since the role of the NP in the nursing home has been identified in Canada fairly recently as 

of the 1970s, there is still some speculation around the role and scope of the NP in the nursing 
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home46. In most provinces, the NP work pattern involves collaborating with physicians, taking 

up leadership roles, as well as being the primary driver of communication between residents and 

their family members and care givers. In the literature, NPs are often defined as being easily 

accessible and available for families to answer questions and provide updates on resident’s 

health status. My data reflect that although NPs are available on the unit, staff in the nursing 

home are not able to contact an NP for routine nursing needs across a majority of the units 

assessed using the TREC Survey. This difference may be attributed to the fact that the units that 

do have high NP availability are not participating in the TREC Survey or those who are 

responding to the survey are not directly involved in the process. I decided to include NPs in my 

measure of interest as they are able to prescribe, perform certain medical procedures, and order 

most diagnostics47. Given their educational credentials, they are often placed in leadership roles 

in facilities to supervise and oversee all nursing activity, coordinate care across settings, and take 

up a consultancy role for residents and their families. As such, residents (87%), physicians 

(90%), and families (85%) report a high level of satisfaction with the role of the NP from a study 

done in the USA48. Further, NP presence in a facility has shown to decrease hospital admission 

and ED transfers all the while improving resident access to quality medical care48. This is 

particularly interesting since my findings suggest the opposite. For example, the AOR, 95% CI is 

1.13(0.45-2.83) for the association between seeing an NP on a typical weekday and H&E 

transfer. This estimate, along with others listed in table 2-6, display wide confidence intervals, 

indicating an unstable estimate. This may be the result of not having enough information in the 

TREC Survey surrounding NP access. 
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2.7.2.2 Outcome Variables 

 

 

    Since the nursing home cohort is comprised of vulnerable individuals with complex care needs 

who require close monitoring by medical care providers, this raises issues surrounding 

overprescribing and specifically overuse of antipsychotic medication with no indication of 

psychosis. Given the many other resident outcomes to choose from the RAI-MDS 2.0, I was 

interested in learning more about inappropriate prescribing and use of APM since it has been 

shown to be consistent with other measures of NH quality42. In the past, various initiatives have 

been implemented to bring about better practices in nursing homes. In particular, academic 

details has been given considerable attention in this area. Studies have shown the effectiveness of 

interactive methods to engage nursing staff and physicians to use non-pharmacological 

techniques and associated APM withdrawal43. This is important as prescriber habits affect APM 

rather than resident factors and facility characteristics, underscoring the importance of such 

educational initiatives. 

 

   Another salient issue that reflects the quality of medical care in NH is that of physical restraint 

use. Physical restraint use can contribute to negative health outcomes and decrease the overall 

mental and physical well-being of residents in the NH, but is also associated with the 

management of resident behavior. That said, I wanted to include this as one of the outcome 

variables to draw any findings associated with physical restraint use and access to a medical 

professional44. However, restraint use is a contested area since there are both pros and cons 

associated with their use and the decision to use also varies by staff. Nursing staff usually initiate 

requests for physical restraint use but both nurse and physicians differ in their reasoning for use 

with the same resident, and the practice is often unreported44. Further, physical restraints, 
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including bed rails, are often used to manage resident behaviors, decrease disruption to other 

residents and maintain therapies for easily agitated residents44. Also interesting to note is that no 

research has supported physical restraint use among fall prevention strategies.  

 

   Polypharmacy is a particularly important resident outcome that I felt was necessary to be 

studied further as it is a driver of emergency department transfers and sometimes even death of 

NH residents, if not monitored. Polypharmacy is another pervasive issue in the NH sector as it 

can lead to adverse drug-drug interactions, adverse drug events (ADE) and functional and 

cognitive impairment. Efforts to improve resident outcomes have involved progressive reduction 

in a stepwise manner of potentially inappropriate medications by deprescribing52. 

 

2.7.2.3 Association between Medical Care Access and Outcome Variables 

 

      To test the association between access to care, eight models were created with both 

unadjusted and adjusted associations between the medical care exposure variables and each 

outcome variable. The analyses that adjusted for confounding variables were assessed separately 

to see how each confounder would potentially shift the odds ratio. No one confounder was 

responsible for causing a shift in the odds ratio. 

 

       The first model I created looked at the association between presence of physicians and NPs 

on a typical weekday on each unit. For the second model, I took a closer look at the data 

surrounding MD engagement in care planning. Compared to the reference categories, the 

adjusted odds ratios for the association between APM use and weekly visits by a MD and either 
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MD/NP was less than 1 whereas with NP only, was greater than 1, with wide CIs for each 

finding, suggesting there is unlikely to be an association. The same conclusion can be made for 

the other three outcome variables. These findings are interesting as the literature reports that 

having increased access to a medical professional, whether that be an MD or NP is associated 

with positive outcomes for NH residents. Instead of interpreting my data to fit the conflicting 

literature, it is important to be cognizant of the fact that organizational context plays a role in 

how medical care is provided to residents, which varies by facility and by province. That said, 

the questions that are asked in the TREC Survey may not be tapping into the issue of medical 

care access in the NH or perhaps some of the practice-sensitive resident outcomes reported in the 

literature are not as sensitive to the medical access variables used here. Also, since LPNs are 

often providing direct clinical care to residents including administering medication, their role in 

the provision of medical care should not be overlooked. This poses a limitation in my study as 

data surrounding access to LPN in a NH was not considered for my work.  

  

2.7.3 Limitations 

 

2.7.3.1 RAI-MDS 2.0 

      

      As part of routine clinical care, the RAI-MDS 2.0 is a system that captures relevant 

information surrounding resident physical and mental health and functional status at admission, 

quarterly intervals, and following major health-related events49. The system consists of seven 

assessment models and forms. It is important to be mindful of the limitations of the quality 

indicators derived from the RAI-MDS 2.0 items. Further, it could also be that the outcomes are 
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simply not the right outcomes for understanding the medical care issues. At both the level of the 

assessor and the instrument, validity and reliability need attention. The reliability of this system 

can be called into question as there have been errors reported with respect to data entry and how 

some items are defined, such as pressure ulcer change. That said, my selected outcome measures 

do not represent a full range of the processes of care that may be important to the quality of care 

received by residents and may affect their outcomes. 

 

 

 

2.7.3.2 TREC Survey 

 

      The TREC Survey is composed of a suite of instruments, designed to attain provider level 

data with the goal of ultimately achieving better resident, staff, and system outcomes. Along with 

capturing data surrounding organizational context and knowledge translation, the survey also 

includes various scales that tap into individual factors such as attitudes towards research use, job 

and career satisfaction, belief suspension, and problem solving ability49. However, there may be 

some concerns in how data are captured, what data are captured, and some insight into future 

directions. Selection bias with respect to who the survey was administered to in the NH can 

create room for error. Though the TREC Survey includes questions that are aimed at both 

regulated and unregulated staff, respondents who do not speak English as a first language may 

have more difficulty responding to questions. Results from the TREC survey of 1,381 care aides 

from 30 facilities across three Canadian prairie provinces found that over 50% of respondents did 

not speak English as a first language50. 
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      When running my analyses using the TREC Survey data and modelling my final 

associations, I wanted to take into account the effect of potential confounders that may impact 

the initial association. I took into consideration variables such as resident age, sex, and province. 

However, this raises the question of whether other confounders that were not included in the 

RAI-MDS 2.0 assessment such as perceived language barriers or mobility issues that play a part 

in the association. Lastly, the wide CIs seen in my findings could be attributable to the relatively 

small sample size of NPs in the NH.  
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3 Conclusions and Future Direction 

 

 

3.1 Conclusions 

 

 

   Although no associations were identified between these medical care access measures and the 

selected resident outcomes, the wide confidence intervals demonstrate uncertainty on the point 

estimates. Additional research with more direct measures of access to medical care is still 

needed.  

 

3.2 Future direction 

 

   The older population is projected to increase in the upcoming years posing unique challenges 

to the organization of the care of older people. Exploring medical care provision in the NH sector 

with respect to the barriers to access will lead to better healthcare delivery for a vulnerable 

population. This can potentially be done by conducting observational studies and garnering more 

information on the quality of visits between physicians and residents rather than quantity of 

visits. 

     This can be done by engaging NH residents in qualitative interviews to grasp how residents 

perceive care in the NH. I would do this in a way in which culturally sensitive questions are 

asked and perhaps have the survey translated in a few languages to be as inclusive as possible in 

my approach. Further, the two variables available to me to account for the access to medical care 

in nursing homes were closely related to one another. It would be an informative next step to 

examine data for models which provide regular visits versus those which are responsive only. 
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     Perhaps it may be wise to design a survey that asks questions relevant to resident perceptions 

of quality of care received in the NH as they are experts in their own lives. This may be achieved 

with prospective primary data gathering along with triangulation of results by data collection 

from a number of sources of complementary data. 
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Tables 

 

Table 1-1 Resident characteristics of 10,888 residents in the NH in wave 5. 

 

 

Variables  Total (N= 

10,888) n(%) 

Demographic Characteristics 

 

Age assessment  

 

Age in years, mean(SD) 

 

  

Age in years  

 

 

 

 

84.8 (10.4) 

 

20-29 6 (0.1) 

 

30-29 23 (0.2) 

 

40-49 47 (0.5) 

 

50-59 175 (1.8) 

 

60-69 573 (5.7) 

 

70-79 1649 (16.5) 

 

80-89 3679 (36.9) 

 

90 and over 3829  (38.4) 

Sex, n (%) 

 

 Female 

 

 

7195 (67.0) 

Male 3692 (33.0) 

Marital status 

 

Married 

 

 

2819 (25.9) 

 

Widowed 

 

5104 (46.9) 

 

Divorced 1072 (9.8) 

 

Separated 429 (3.9) 
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Never Married 914 (8.4) 

 

Unknown 550 (5.1) 

Activities of Daily Living Impairment, 

n (%) 

 

 

 Independent (ADL_H<2) 

 

 

 

 

629 (5.7) 

 

Medium dependent (ADL_H 2-4) 1064 (9.8) 

 

Highly dependent (ADL_H>4) 9195 (84.5) 

CHESS Scale Score, n (%) 

 

 0 

 

 

 

5319 (48.9) 

 

1 3387 (31.1) 

 

2 1501 (13.8) 

 

3 480 (4.4) 

 

4+ 201 (1.8) 

Pain Scale 

 

No pain 

 

 

8058 (74.0) 

Less than daily pain 2139 (19.6) 

Daily pain but not severe 605 (5.6) 

Severe daily pain 86 (0.8) 

Cognitive Performance Scale (CPS) 

 

  

Relatively intact cognition (CPS<2) 

 

 

 

 

2113 (19.4) 

 

Mild/moderate impairment (CPS 2-3) 6599 (60.6) 

 

Severe Impairment (CPS>4) 2176 (19.9) 
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Medical Diagnoses, n (%) 

 

 Alzheimer’s disease or other dementia 

          Congestive heart failure 

 Cancer 

 Diabetes 

 Depression 

 Renal Failure 

 Stroke 

 

 

6767 (62.5) 

1309 (12.1) 

479 (4.4) 

2404 (22.1) 

3419 (31.4) 

895 (8.3) 

2127 (19.5) 
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Table 1-2 Characteristics of Nursing Homes Included in Wave 5 of TREC Survey Collection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Wave 5 

(N=90), N(%) 

Facility Owner operator model 

 

                       

                     Public not for profit 

 

 

 

20(22.2) 

Private for profit 38(42.2) 

Voluntary not for profit 32(35.6) 

Facility Size 

 

 

 Total number of LTC beds 

(mean,SD) 

 

 

 

126(66) 

 

 

Small (<80 beds) 21(23.3) 

 

Medium (80-120 beds) 

 

33(36.7) 

 

Large (>120 beds) 36(40.0) 

Province 

 

Alberta 

 

 

34(37.8) 

 

Manitoba 16(17.8) 

British Colombia 40(44.4) 
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Table 1-3 Access to medical care at the facility level across Wave 5 (N=90). 

 

 

 

 Wave 5  

(N=90), 

N,% 

We have a physician or roster of physicians who visit the residents 

N(%), Yes 

 

 

 

81(90.0) 

 

 

 

 

 

Family physicians visit their own residents 

N(%), Yes 

 

 

50(55.6) 

 

We have nurse practitioner(s) 

N(%), Yes 

 

 

14(15.6) 

 

None of the above 0(0.0) 
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Table 1-4 Characteristics of Nursing Home Units Included in Wave 5 of TREC Survey 

Collection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Wave 5 

(N=320), N(%) 

Unit Bed Size 

  

 

 

 

Small (9-30)  171(53.4) 

Medium (31-60)  147(45.9) 

Large (>61) 2(0.6) 

Unit type 

 

 General LTC 

 

 

223(69.7) 

Secure Dementia 45(14.1) 

Non Secure Dementia 

 

10(3.1) 

Secure mental     

 health/psychiatric 

 

3(0.9) 

Non-secure mental health/psychiatric 0(0.0) 

Other 39(12.2) 
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Table 1-5 Staff Responses Regarding Physician Access by Nursing Home Unit Type for Wave 5 

(N=320). 

 

Variable  General 

LTC Unit 

(N=223) 

N(%) 

Dementia 

Unit 

(N=55) 

N(%) 

Other 

unit(s) 

(N=42) 

N(%) 

All units 

(N=320) 

N(%) 

On a typical week, how many physicians 

would be in to see residents? 

 

 

 

 

 

0  

 

 

 

 

 

 

 

0(0.0) 

 

 

 

 

 

 

 

0(0.0) 

 

 

 

 

 

 

 

0(0.0) 

 

 

 

 

 

 

 

0(0.0) 

1-3 155(69.5) 26(47.3) 32(76.2) 213(66.6) 

4-6 62(27.8) 21(38.2) 10(23.8) 93(29.1) 

7-10 6(2.7) 4(7.3) 0(0.0) 10(3.1) 

>10 0(0.0) 4(7.3) 0(0.0) 4(1.3) 

On a typical weekday would at least one 

physician have routine visits with  

residents on unit, yes 

 

 

 

 

 

 

204(91.5) 

 

 

 

 

 

 

47(85.5) 

 

 

 

 

 

 

26(61.9) 

 

 

 

 

 

 

277(86.6) 

On a typical weekend, would at least one 

physician have routine visits with residents 

on the unit, yes 

 

 

 

 

 

 

61(27.4) 

 

 

 

 

 

 

10(18.2) 

 

 

 

 

 

 

5(11.9) 

 

 

 

 

 

 

76(23.8) 

How are medical orders usually obtained 

(not mutually exclusive  

categories),                         

               

 

 

In person 

 

 

 

 

 

 

81(36.3) 

 

 

 

 

 

 

16(29.1) 

 

 

 

 

 

 

9(21.4) 

 

 

 

 

 

 

106(33.1) 

By phone 83(37.2) 20(36.4) 5(11.9) 108(33.8) 

By fax 49(22.0) 19(34.5) 87(66.7) 96(30.0) 

By email 0(0.0) 0(0.0) 0(0.0) 0(0.0) 
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By text 7(3.1) 0(0.0) 0(0.0) 7(2.2) 

By app 3(1.3) 0(0.0) 0(0.0) 3(0.9) 

Most of the time our staff is able to contact 

a physician: Problems 

 

 

 

 

 

Agree 

 

 

 

 

 

 

 

221(99.5) 

 

 

 

 

 

 

 

54(98.2) 

 

 

 

 

 

 

 

42(100) 

 

 

 

 

 

 

 

317(99.4) 

Other 1(0.5) 1(1.8) 0(0.0) 2(0.6) 

Most of the time our staff is able to contact 

a physician: Residents’ Routine Needs 

 

 

 

 

 

Agree 

 

 

 

 

 

 

 

222(100) 

 

 

 

 

 

 

 

54(98.2) 

 

 

 

 

 

 

 

42(100) 

 

 

 

 

 

 

 

318(99.7) 

Other 0(0.0) 1(1.8) 0(0.0) 1(0.3) 

Generally, residents’ physicians are 

actively involved in manage care planning, 

yes 

 

    Agree  

 

 

 

160(72.1) 

 

 

 

38(69.1) 

 

 

 

31(73.8) 

 

 

 

229(71.8) 

Other 62(27.9) 17(30.9) 11(26.2) 90(28.2) 
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Table 1-6 Staff Responses Regarding NP Access for Nursing Homes in Wave 5 (N=320). 

 

 Wave 5 

(N=320) N(%) 

 

Do you have nurse practitioners on your unit, yes 

 

69(21.6) 

If yes, how many days do they work in a week, days 

 

1-2  

3-5  

6-7 

on-call only 

N/A 

 

 

17(4.3) 

48(15) 

0(0.0) 

4(1.3) 

251(78.4) 

On a typical weekday would at least one NP have 

routine visits with residents on unit, yes 

 

50(15.7) 

On a typical weekend, would at least one NP have 

routine visits with residents on the unit, yes 

0(0.0) 

How are medical orders usually obtained (not 

mutually exclusive), yes 

In person 

By phone 

By fax 

By email 

By text 

By app 

 

57(17.8) 

46(14.4) 

22(6.9) 

0(0.0) 

0(0.0) 

0(0.0) 

Most of the time our staff is able to contact a NP for 

for residents’ routine needs 

                                                Agree                                              

 

 

24(7.6) 

                                                Strongly Agree 39(12.3) 

                                   Neither Agree or Disagree 1(0.3) 

                        Disagree 1(0.3) 

          Strongly Disagree 0(0.0) 

N/A 251(79.4) 

Most of the time our staff is able to contact a NP for 

residents’ problems                          

Agree 

 

 

16(5.0) 

                                                Strongly Agree 

 

41(12.9) 

Neither Agree or Disagree 

 

4(1.3) 

                                        Disagree 

 

6(1.9) 

                                                Strongly disagree 0(0.0) 
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N/A 251(78.9) 

Generally, the NP is actively involved in manage care 

planning, yes 

                                                                       Agree                                             

 

 

18(5.6) 

                                                Strongly Agree 

 

33(10.3) 

                                   Neither Agree or Disagree   

 

7(2.2) 

                                                Disagree 

 

9(2.8) 

                                                Strongly disagree 

 

1(0.3) 

N/A 251(78.7) 
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Table 1-7 Number and proportion of units that reported at least one resident who experienced 

each outcome during the TREC Wave 5 data collection period. 

 

Variable RAI-MDS 2.0 

items 

Lay definition Wave 5 

(N=320), N(%) 

 

 

 

 

Antipsychotic use 

with no diagnosis 

of psychosis 

 

 

 

 

 

 

 

O4a (number of 

days received 

antipsychotics) 

 

 

 

 

Any use of antipsychotics 

without schizophrenia, 

Huntington’s disease, or 

hallucinations in the last 

week. 

 

 

 

 

51(15.9) 

Physical restraint 

use 

P4a, P4b,P4c, 

P4d, P4e 

Any physical restraint 

used in the last week 

including  

Full bed rails and other 

types of side rails on all 

open side of bed used 

daily 

183(57.2) 

Hospitalization or 

ER department 

transfers 

P5 and P6 Number of times resident 

was admitted to hospital 

with an overnight stay in 

last 90 days and number of 

times resident visited ER 

in last 90 days 

33(10.3) 

Polypharmacy O1 The resident has been 

given 9+ medications 

(over-the-counter and 

prescription drugs in the 

past 7 days) 

111(34.7) 
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Table 1-8 Number and proportion of residents who experienced each outcome measure during 

the TREC Wave 5 data collection period (N=10,888). 

 

Variable RAI-MDS 2.0 

items 

Lay definition Wave 5 

(N=10888) 

N(%) 

 

 

 

 

Antipsychotic use 

with no diagnosis of 

psychosis 

 

 

 

 

 

 

 

O4a (number of 

days received 

antipsychotics) 

 

 

 

 

Any use of antipsychotics without 

schizophrenia, Huntington’s 

disease, or hallucinations in the last 

week. 

 

 

 

 

2493(22.9) 

Physical restraint use P4a, P4b,P4c, 

P4d, P4e 

Any physical restraint used in the 

last week including  

Full bed rails and other types of 

side rails on all open side of bed 

used daily 

6551(60.2) 

Hospitalization or 

ER department 

transfers  

P5 and P6 Number of times resident was 

admitted to hospital in last 90 days 

and number of times resident 

visited ER in last 90 days 

1567(14.5) 

Polypharmacy O1 9 or more medications that the 

resident has received in the past 7 

days prior to assessment 

5270(48.4) 
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Table 1-9 Resident outcomes with respect to frequency of visits on a typical weekday by a 

physician for Wave 5 (N=320). 

 

  

On a typical weekday would at least one physician have routine visits 

with residents on unit 

Yes (N=277) N(%) No (N=43) N(%) 

Antipsychotic 

use with no 

diagnosis of 

psychosis  

 

 

43(15.5) 

 

8(18.6) 

Physical 

restraint Use  

172(62.1) 11(25.6) 

Hospitalization 

or ER 

department 

transfers  

32(11.6) 1(2.4) 

Polypharmacy  

 

98(35.4) 13(30.2) 
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Table 1-10 Resident outcomes with respect to frequency of visits on a typical weekday by an NP 

for Wave 5 (N=320). 

 

Variable On a typical weekday would at least one NP have routine visits with 

residents on unit: 

Yes (N=1537) N(%) No(N=569) N(%) 

Antipsychotic 

use with no 

diagnosis of 

psychosis  

 

367(23.9) 121(21.3) 

Physical 

restraint Use  

848(55.2) 440(77.3) 

Hospitalization 

or ER 

department 

transfers  

180(11.9) 93(16.8) 

Polypharmacy  

 

697(45.3) 329(57.8) 
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Table 2-1 Unadjusted and adjusted odds ratios for the association between units that reported that 

at least one physician or NP had routine visits with residents (UVAR086 and UVAR097) on a 

typical weekday and antipsychotic use without indication of psychosis among residents in Wave 

5. (N=2493) 

 

 Residents with 

any 

antipsychotic use 

without 

indication 

(N=2493) 

N (%) 

N(%) of 

residents 

without any 

antipsychotic 

use without 

indication 

(N=8395) 

Odds Ratio 

(95% confidence 

interval) 

Adjusted Odds 

Ratio (95% 

confidence 

interval)* 

On a typical 

weekday would 

at least one 

physician have 

routine visits on 

unit 

  

 

 

 

 

 

  

MD only 1784(72.4) 6469(77.1) 0.68 (0.50-0.90) 0.80 (0.60-1.06) 

NP only 42(1.7) 79(0.9) 1.23 (0.53-2.86) 1.18 (0.56-2.53) 

Either 325(13.2) 1091(13.0) 0.83 (0.34-1.99) 0.78 (0.36-1.73) 

Neither 314(12.7) 749(8.9) REF REF 

*Confounding variables included: total number of beds in facility, owner-operator model, 

project facility size, diagnoses, number of beds, province, sex, CPS, CHESS and age at 

assessment. 
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Table 2-2 Unadjusted and adjusted odds ratios for the association between units that reported 

residents’ physicians being actively involved in managing care planning (UVAR094) and use of 

antipsychotic medication without indication of psychosis among residents in Wave 5 (N=2,493). 

 

 N(%) of 

residents with 

any 

antipsychotic use 

without 

indication 

(N=2493) 

N(%) of 

residents 

without any 

antipsychotic 

use without 

indication 

(N=8395) 

Odds Ratio 

(95% confidence 

interval) 

Adjusted Odds 

Ratio (95% 

confidence 

interval)* 

Generally, 

residents’ 

physicians are 

actively involved 

in manage care 

planning 

    

Strongly agree or 

Agree 
 

1771(71.1) 

 

6286(75.1) 

 

1.22 (1.11-1.35) 

 

0.92(0.75-1.12) 

All other 

response options 

 

722(28.9) 

 

2109 (24.9) 

 

REF REF 

*Confounding variables included: total number of beds in facility, owner-operator model, 

project facility size, number of beds, province, sex, CPS, CHESS and age at assessment. 
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Table 2-3 Unadjusted and adjusted odds ratio of the association between units that reported at 

least one physician or NP having routine visits with residents (UVAR086 and UVAR097) on a 

typical weekday and physical restraint use among residents in Wave 5. (N=6551). 

 

 N(%) of 

residents with 

any physical 

restraint use 

(N=6551) 

N(%) of 

residents 

without any 

physical 

restraint use 

(N=4337) 

Odds Ratio 

(95% confidence 

interval) 

Adjusted Odds 

Ratio (95% 

confidence 

interval)* 

On a typical 

weekday, would 

at least one 

physician have 

routine visits 

with residents on 

unit 

    

MD only 5324(81.7) 2929(67.6) 1.65 (0.62-4.38) 1.42(0.54-3.75) 

NP only 37(0.6) 84(1.9) 1.98(0.24-16.34) 2.08 (0.26-2.10) 

Either 811(12.4) 605(14.0) 0.33 (0.05-2.48) 0.46 (0.06-3.43) 

Neither 346(5.3) 717(16.5) REF REF 

*Confounding variables included: total number of beds in facility, owner-operator model, 

project facility size, number of beds, province, sex, CPS, CHESS and age at assessment. 
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Table 2-4 Unadjusted and adjusted odds ratios for the association between units that reported 

residents’ physicians being actively involved in managing care planning (UVAR094) on unit and 

physical restraint use among residents belonging to Wave 5 (N=6551). 

 

 N(%) of 

residents with 

any physical 

restraint use 

(N=6551) 

N(%) of 

residents 

without any 

physical 

restraint use 

(N=4337) 

Odds Ratio 

(95% confidence 

interval) 

Adjusted Odds 

Ratio (95% 

confidence 

interval)* 

Generally, 

residents’ 

physicians are 

actively involved 

in manage care 

planning 

    

 

Strongly agree or 

Agree 

 

 

4747(72.7) 

 

 

3310(76.3) 

 

 

1.21 (1.11-1.32) 

 

 

1.34(0.67-2.67) 

All other response 

options 

 

1780(27.3) 

 

1026(23.7) 

 

REF 

 

REF 

*Confounding variables included: total number of beds in facility, owner-operator model, 

project facility size, number of beds, province, sex, CPS, CHESS and age at assessment. 
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Table 2-5 Unadjusted and adjusted odds ratios for the association between units that reported at 

least one physician or NP having routine visits with residents (UVAR086 and UVAR097) on a 

typical weekday and hospitalization rates/ED transfer among residents belonging to Wave 5 

(N=1567). 

 

 N(%) of residents 

with any 

hospitalizations/ED 

transfers (N=1567) 

N(%) of residents 

without any 

hospitalizations/ED 

transfers (N=9221) 

Odds Ratio 

(95% 

confidence 

interval) 

Adjusted 

Odds Ratio 

(95% 

confidence 

interval)* 

On a typical 

weekday, 

would at least 

one physician 

have routine 

visits with 

residents on 

unit 

    

MD only 1251(80.0) 6948(75.6) 

0.88 (0.58-

1.31) 

0.92 (0.63-

1.36) 

NP only 15(1.0) 103(1.1) 

0.66 (0.25-

1.73) 

1.13(0.45-

2.83) 

Either 165(10.6) 1228(13.4) 

1.45(0.55-

3.83) 1.17(.46-3.10) 

Neither 132(8.4) 912(9.9) REF REF 

*Confounding variables included: total number of beds in facility, owner-operator model, 

project facility size, number of beds, province, sex, CPS, CHESS and age at assessment. 
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Table 2-6 Unadjusted and adjusted odds ratios for the association between units that reported 

residents’ physicians being actively involved in managing care planning (UVAR094) and 

hospitalization rates/ED department visits among Wave 5 residents (N=1567). 

 

 N(%) of residents 

with any 

hospitalizations/ER 

dept transfers 

(N=1567) 

N(%) of residents 

without any 

hospitalizations/ED 

transfers (N=9221) 

Odds Ratio 

(95% 

confidence 

interval) 

Adjusted 

Odds Ratio 

(95% 

confidence 

interval)* 

Generally, 

residents’ 

physicians 

are actively 

involved in 

manage care 

planning 

    

 

Strongly agree 

or Agree 

 

1175(75.1) 

 

6815(74.1) 

 

0.95(0.84-

1.07) 

 

0.93 (0.74-

1.18) 

All other 

response 

options 

 

389(24.9) 

 

2386(25.9) 

 

REF 

 

REF 

*Confounding variables included: total number of beds in facility, owner-operator model, 

project facility size, number of beds, province, sex, CPS, CHESS and age at assessment. 
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Table 2-7 Unadjusted and adjusted association between units that reported having at least one 

physician or NP having routine visits with residents on the unit (UVAR086 and UVAR097) and 

polypharmacy among residents in Wave 5. (N=5270) 

 

 

 N(%) of 

residents with 

any 

polypharmacy 

use (N=5270) 

N(%) of 

residents 

without any 

polypharmacy 

use (N=5618) 

Odds Ratio 

(95% 

confidence 

interval) 

Adjusted Odds 

Ratio (95% 

confidence 

interval)* 

On a typical 

weekday, would 

at least one 

physician have 

routine visits 

with residents 

on unit 

    

MD only 4051(77.3) 4202(74.8) 1.25(0.86-1.83) 0.99(0.74-1.32) 

NP only 37(0.7) 84(1.5) 0.88(0.36-2.17) 0.79(0.38-1.64) 

Either 660(12.6) 756(13.5) 1.04(0.41-2.62) 1.37(0.64-2.93) 

Neither 491(9.4) 572(10.2) REF REF 

*Confounding variables included: total number of beds in facility, owner-operator model, 

project facility size, number of beds, province, sex, CPS, CHESS and age at assessment. 
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Table 2-8 Unadjusted and adjusted odds ratios of the association between units that reported 

residents’ physicians being actively involved in managing care planning and polypharmacy 

issues among residents in Wave 5 (N=5270) 

 

 N(%) of 

residents with 

any 

polypharmacy 

(N=5270) 

N(%) of 

residents 

without any 

polypharmacy 

use (N=5618) 

Odds Ratio 

(95% 

confidence 

interval) 

Adjusted Odds 

Ratio (95% 

confidence 

interval)* 

Generally, 

residents’ 

physicians are 

actively 

involved in 

manage care 

planning 

    

Strongly agree or 

Agree 

 

3821(72.7) 

 

4236(75.5) 

 

1.16(1.06-1.27) 

 

0.93(0.77-1.12) 

  

1435(27.3) 

 

1371(24.5) 

 

REF 

 

REF 

*Confounding variables included: total number of beds in facility, owner-operator model, 

project facility size, number of beds, province, sex, CPS, CHESS and age at assessment. 
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Appendix 

 

Appendix Table 1: Adjusted odds ratios and 95% confidence intervals for all variables included 

in the final model to test the association between units reporting at least one MD/NP having 

routine visits with residents on a typical weekday (UVAR086 and UVAR097) and antipsychotic 

medication use without any indication of psychosis. 

 

Variable Adjusted Odds Ratio: OR (95% CI) 

 

On a typical 

weekday, would at 

least one physician 

have routine visits 

with residents on 

unit 

 

MD Only 0.80 (0.60-1.06) 

NP  Only  1.18 (0.56-2.53) 

Both 0.78 (0.36-1.73) 

Age  

MD Only 0.70 (0.52-0.94) 

NP  Only  1.30 (0.57-2.97) 

Both 0.76 (0.32-1.80) 

Sex  

MD Only 0.68 (0.51-0.93) 

NP  Only  1.24 (0.54-2.89) 

Both 0.83 (0.34-1.99) 

Province  

MD Only 0.76 (0.56-1.03) 

NP  Only  1.26 (0.55-2.89) 

Both 0.78 (0.33-1.86) 

Owner-operator 

Model 

 

MD Only 0.70 (0.52-0.95) 

NP  Only  1.29 (0.56-3.01) 

Both 0.80 (0.33-1.93) 

Facility Size  

MD Only 0.69 (0.51-0.93) 

NP  Only  1.23 (0.53-2.90) 

Both 0.83 (0.34-2.01) 

Number of Beds in 

Facility  

 

MD Only 0.69 (0.51-0.94) 

NP  Only  1.23 (0.53-2.87) 

Both 0.82 (0.34-2.00) 
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Number of Beds in 

Unit  

 

MD Only 0.75 (0.55-1.01) 

NP  Only  1.18 (0.52-2.71) 

Both 0.79 (0.33-1.87) 

Diagnosis: 

Parkinson’s Disease  

 

MD Only 0.69 (0.51-0.93) 

NP  Only  1.28 (0.55-3.01) 

Both 0.79 (0.32-1.92) 

Diagnosis: 

Schizophrenia 

 

MD Only 0.66 (0.49-0.90) 

NP  Only  1.18 (0.51-2.75) 

Both 0.84 (0.35-2.02) 

CPS  

MD Only 0.64 (0.44-0.86) 

NP  Only  1.09 (0.48-2.50) 

Both 0.98 (0.41-2.33) 

CHESS  

MD Only  0.69 (0.51-0.93) 

NP Only  1.25 (0.54-2.90) 

Both 0.82 (0.34-1.98) 
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Appendix Table 2: Adjusted odds ratios and 95% confidence intervals for all variables included 

in the final model to test the association between physicians being actively involved in managing 

care planning for residents (UVAR094) and antipsychotic medication use without any indication 

of psychosis. 

 

Variable Adjusted Odds Ratio: OR (95% CI) 

 

Generally, 

residents’ 

physicians are 

actively involved in 

manage care 

planning 0.92(0.75-1.12) 

Age 0.88 (0.74-1.10) 

Sex 0.87 (0.70-1.09) 

Province 0.87 (0.70-1.09) 

Owner-operator 

Model 0.86 (0.68-1.07) 

Facility Size 0.87 (0.70-1.09) 

Number of Beds in 

Facility  

 

0.87 (0.70-1.09) 

Number of Beds in 

Unit  

 

0.91 (0.74-1.13) 

Diagnosis: 

Parkinson’s Disease  

 

0.88 (0.70-1.10) 

Diagnosis: 

Schizophrenia 

 

0.84 (0.67-1.05) 

CPS 0.87 (0.70-1.09) 

CHESS 0.87 (0.70- 1.09) 
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Appendix Table 3: Adjusted odds ratios and 95% confidence intervals for all variables included 

in the final model to test the association between units reporting at least one MD/NP having 

routine visits with residents on a typical weekday (UVAR086 and UVAR097) and physical 

restraint use. 

Variable Adjusted Odds Ratio: OR (95% CI) 

 

On a typical 

weekday, would at 

least one physician 

have routine visits 

with residents on 

unit 

 

MD Only 1.42(0.54-3.75) 

NP  Only 2.08 (0.26-2.10) 

Both 0.46 (0.06-3.43) 

Age  

MD Only 1.65 (0.61-4.37) 

NP  Only  1.99 (0.24-16.40) 

Both 0.34 (0.05-2.48) 

Sex  

MD Only 1.65 (0.62-4.40) 

NP  Only  1.98 (0.24-16.38) 

Both 0.33 (0.05-2.47) 

Province  

MD Only 1.43 (0.55-3.69) 

NP  Only  2.42 (0.31-18.80) 

Both 0.41 (0.06-2.98) 

Owner-operator 

Model 

 

MD Only 1.76 (0.66-4.67) 

NP  Only  1.73 (0.21-14.09) 

Both 0.33 (0.04-2.40) 

Facility Size  

MD Only 1.67 (0.63-4.40) 

NP  Only  1.97 (0.24-16.12) 

Both 0.35 (0.05-2.60) 

Number of Beds in 

Facility  

 

MD Only 1.57 (0.60-4.14) 

NP  Only  1.87 (0.23-15.13) 

Both 0.35 (0.05-2.55) 

ADL   

MD Only 1.75 (0.65-4.70) 

NP  Only  2.07 (0.25-17.38) 

Both 0.32 (0.04-2.43) 
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CPS  

MD Only 1.69 (0.63-4.53) 

NP  Only  1.99 (0.24-16.6) 

Both 0.33 (0.04-2.48) 

CHESS  

MD Only  1.71 (0.64-4.55) 

NP Only  2.05 (0.49-16.92) 

Both 0.33 (0.64-2.42) 

 

 

Appendix Table 4: Adjusted odds ratios and 95% confidence intervals for all variables included 

in the final model to test the association between residents’ physicians being actively involved in 

managing care planning for residents (UVAR094) and physical restraint use. 

 

 

Variable Adjusted Odds Ratio: OR (95% CI) 

 

Generally, 

residents’ 

physicians are 

actively involved in 

manage care 

planning                                            1.34(0.67-2.67) 

Age 1.27 (0.63-2.60) 

Sex 1.28 (0.63-2.60) 

Province 1.22 (0.61-2.42) 

Owner-operator 

Model 

1.40 (0.68-2.85) 

Facility Size 1.30 (0.63-2.62) 

Number of Beds in 

Facility  

 

1.24 (0.61-2.51) 

Number of Beds in 

Unit  

 

1.30 (0.64-2.62) 

Diagnosis: 

Alzheimer’s  

 

1.25 (0.61-2.55) 

 

Diagnosis: TBI 

 

1.25 (0.61-2.55) 

CPS 1.27 (0.62-2.60) 

ADL 1.30 (0.63-2.63) 

Pain Scale 1.28 (0.63-2.61) 

CHESS 1.29 (0.63-2.63) 
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Appendix Table 5: Adjusted odds ratios and 95% confidence intervals for all variables included 

in the final model to test the association between units reporting at least one MD/NP having 

routine visits with residents on a typical weekday (UVAR086 and UVAR097) and 

hospitalization and ED (Emergency department) transfers. 

 

Variable Adjusted Odds Ratio: OR (95% CI) 

 

On a typical 

weekday, would at 

least one physician 

have routine visits 

with residents on 

unit 

 

MD Only 0.92 (0.63-1.36) 

NP  Only  1.13(0.45-2.83) 

Both 1.17(.46-3.10) 

Age  

MD Only 0.88 (0.58-1.31) 

NP  Only  0.66(0.25-1.74) 

Both 1..44 (0.54-3.80) 

Sex  

MD Only 0.89 (0.60-1.33) 

NP  Only  0.68 (0.26-1.79) 

Both 1.42(0.54-3.75) 

Province  

MD Only 0.84 (0.58-1.20) 

NP  Only  0.94 (0.39-2.30) 

Both 1.26 (0.50-3.15) 

Owner-operator 

Model 

 

MD Only 0.88 (0.59-1.33) 

NP  Only  0.66 (0.25-1.74) 

Both 1.45 (0.55-3.86) 

Number of Beds in 

Facility  

 

MD Only 0.84 (0.56-1.25) 

NP  Only  0.66 (0.26-1.71) 

Both 1.46(0.56-3.84) 

Number of Beds in 

Unit  

 

MD Only 0.86 (0.58-1.30) 

NP  Only  0.67 (0.27-1.76) 

Both 1.46(0.55-3.86) 

CHESS  

MD Only  0.93 (0.62-1.39) 
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NP Only  0.72(0.28-1.88) 

Both 1.37(0.52-3.62) 

ADL  

MD Only 0.86(0.57-1.27) 

NP Only 0.67(0.26-1.73) 

Both 1.46 (0.56-3.80) 

Pain Scale  

MD Only 0.89 (0.60-1.33) 

NP Only 0.68 (0.26-1.80) 

Both 1.38 (0.52-3.64) 

 

 

 

 

 

Appendix Table 6: Adjusted odds ratios and 95% confidence intervals for all variables included 

in the final model to test the association between residents’ physicians being actively involved in 

managing care planning for residents (UVAR094) and hospitalization and ED (Emergency 

department) transfers. 

 

Variable Adjusted Odds Ratio: OR (95% CI) 

 

Generally, 

residents’ 

physicians are 

actively involved in 

manage care 

planning 0.93 (0.74-1.18) 

Age 0.89 (0.69-1.14) 

Sex 0.88 (0.69-1.13) 

Province 0.91 (0.73-1.13) 

Owner-operator 

Model 

0.88 (0.69-1.13) 

Facility Size 0.88 (0.69-1.13) 

Number of Beds in 

Facility  

 

0.87 (0.68-1.11) 

Number of Beds in 

Unit  

 

0.91 (0.70-1.17) 

 

Diagnosis: CHF  

 

0.88 (0.69-1.13) 

Diagnosis: 

Pneumonia 

 

0.88 (0.69-1.13) 

ADL 0.88 (0.69-1.13) 

Pain Scale 0.89 (0.69-1.14) 

CHESS 0.90 (0.70-1.15) 

 



 80 

Appendix Table 7: Adjusted odds ratios and 95% confidence intervals for all variables included 

in the final model to test the association between units reporting at least one MD/NP having 

routine visits with residents on a typical weekday (UVAR086 and UVAR097) and polypharmacy 

use. 

Variable Adjusted Odds Ratio: OR (95% CI) 

 

On a typical 

weekday, would at 

least one physician 

have routine visits 

with residents on 

unit 

 

MD Only 0.99(0.74-1.32) 

NP  Only  0.79(0.38-1.64) 

Both 1.37(0.64-2.93) 

Age  

MD Only 1.27 (0.87-1.85) 

NP  Only  0.82 (0.36-2.17) 

Both 1.01 (0.40-2.53) 

Sex  

MD Only 1.27 (0.87-1.85) 

NP  Only  0.90 (0.36-2.21) 

Both 1.02 (0.41-2.57) 

Province  

MD Only 0.81(0.60-1.09) 

NP  Only  0.74 (0.34-1.61) 

Both 1.61 (0.72-3.60) 

Owner-operator 

Model 

 

MD Only 1.26 (0.86-1.84) 

NP  Only  0.82 (0.33-2.02) 

Both 1.07 (0.43-2.70) 

Facility Size  

MD Only 1.22 (0.84-1.78) 

NP  Only  0.84 (0.34-2.05) 

Both 1.06 (0.43-2.66) 

Number of Beds in 

Facility  

 

MD Only 1.19 (0.82-1.73) 

NP  Only  0.85 (0.34-2.07) 

Both 1.08(0.43-2.72) 

Number of Beds on 

Unit 

 

MD Only 1.21 (0.83-1.77) 

NP Only 0.87 (0.35-2.16) 
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Both 1.07 (0.43-2.70) 

CPS  

MD Only 1.26 (0.88-1.81) 

NP  Only  0.91 (0.39-2.12) 

Both 0.96 (0.41-2.28) 

CHESS  

MD Only  1.28 (0.87-1.86) 

NP Only  0.89 (0.41-2.62) 

Both 1.04 (0.41-2.62) 

 

 

 

Appendix Table 8: Adjusted odds ratios and 95% confidence intervals for all variables included 

in the final model to test the association between residents’ physicians being actively involved in 

managing care planning for residents (UVAR094) and polypharmacy. 

 

 

Variable Adjusted Odds Ratio: OR (95% CI) 

 

Generally, 

residents’ 

physicians are 

actively involved in 

manage care 

planning 0.93(0.77-1.12) 

Age 0.92 (0.72-1.18) 

Sex 0.91 (0.70-1.16) 

Province 0.85 (0.70-1.03) 

Owner-operator 

Model 

0.94 (0.73-1.21) 

Facility Size 0.90 (0.70-1.16) 

Number of Beds in 

Facility  

 

0.89 (0.69-1.14) 

Number of Beds in 

Unit  

 

0.91 (0.70-1.17) 

 

Diagnosis: Allergies 

 

0.88 (0.69-1.15) 

Number of 

Medications 

 

0.88 (0.85-1.10) 

CPS 0.92 (0.73-1.17) 

CHESS 0.91 (0.70-1.17) 

 


