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ABSTRACT 

The aging population requiring residential support in long-term care (LTC) 

continues to grow, as does their need for multidisciplinary interventions 

including physical rehabilitation (PR). In tandem, quality of care in LTC has 

also been of increasing concern to researchers and the public. A controversial 

funding change in Ontario in 2013 has led to questions about the quality of 

rehabilitative care provided in LTC and the need for leadership in the PR in 

LTC sector.  

The objectives of the thesis were to: 1) To synthesize what is known about a) 

any tools to determine who should receive PR services; b) which PR services 

have been evaluated; and c) how they have been evaluated. 2) Using the results 

of objective 1 and stakeholder consultation to determine which facility-level 

quality indicators (QIs) could be used to evaluate PR in LTC; 3) To determine 

the relationship between PR and the QIs decided upon in objective 2; and 4) To 

evaluate the impact of the funding change in Ontario in 2013 using the QIs from 

objective 2.  

First, a structured scoping review synthesized a description of the PR 

interventions in LTC and the outcomes used to evaluate them. A consensus 

meeting using nominal group technique determined which domains of QIs could 

be used to evaluate PR in LTC. The third study evaluated the relationship 

between PR and the QIs identified in study two using multilevel modelling. 

Finally, the fourth study evaluated the effect of the funding change on the same 

QIs.  

The literature review revealed that intervention trials of PR in LTC are most 

commonly delivered and evaluated at the resident-level and assess performance-

based measures, ADLs, and mood as outcomes. Few studies have used facility-

level measures to evaluate rehabilitation. However, the consensus process 

determined that ADLs and falls should be used for evaluation, though exact 

specifications of an ADL QI could not be decided upon. Analysis of seven ADL 

and one falls QI revealed wide variation across four Canadian provinces, with 

no consistent relationship with the proportion of residents receiving 

rehabilitation services except for nursing rehabilitation programs in Alberta. 

The policy change in Ontario in 2013 saw fewer residents receiving physical 

therapy (PT) overall, but was associated with improved performance on several 

ADL QIs. However, not all relationships were positive. The proportion of 

residents receiving the no PT and the least time intense PT was associated with 

poorer performance on two of the ADL QIs after the policy change.  
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CHAPTER 1 – GENERAL INTRODUCTION 

 

As the proportion of older adults continues to increase, so does the number who 

require residential support because of functional decline related to complex, 

chronic diseases. In Canada, 7.1% of the older adult population resides in long-

term care (LTC) homes and the rate is projected to double within the next 20 

years.1 In LTC, 95% of residents require at least some assistance with activities 

of daily living (ADLs), while more than 80% required extensive care.2 To 

prevent further functional decline and to maintain independence, residents often 

require the support of a multidisciplinary team including physical rehabilitation 

(PR) services. However, significant financial and political constraints limit the 

availability of PR services in LTC. As an example, in August 2013, there was a 

significant, controversial policy introduced that changed how PR is delivered in 

LTC in Ontario.3 Leadership is required to plan, deliver and evaluate PR 

services in LTC for the growing aging population who will require support in 

the changing health care climate. Accordingly, policy makers and LTC 

providers would benefit from a thorough understanding of how decisions can be 

made about who should receive rehabilitation services, what services could 

entail, and how they can be evaluated.  

PR is defined by the Canadian Physiotherapy Association as: 

 “Promoting optimal mobility, physical activity and overall health and wellness; 

Preventing disease, injury, and disability; Managing acute and chronic 

conditions, activity limitations, and participation restrictions; Improving and 
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maintaining optimal functional independence and physical performance; 

Rehabilitating injury and the effects of disease or disability with therapeutic 

exercise programs and other interventions; and Educating and planning 

maintenance and support programs to prevent re-occurrence, re-injury or 

functional decline.” (http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-

416b-9c9d-38277c0e6643/DoPEN(final).pdf.aspx)4 

PR can be active (e.g., participating in exercise) or passive (e.g., therapeutic 

modalities such as ultrasound or whole-body vibration), and can be delivered in 

a group setting or on an individual basis by a physiotherapist, kinesiologist, 

fitness instructor, nurse or other staff involved in the LTC home.  

Though many residents could benefit from PR services, few receive these 

services. Receipt of PR services appears to be related to location and specific 

characteristics of residents.5-8 When comparisons are made across countries, the 

proportion of LTC residents receiving rehabilitation varied from 10% in the 

United Kingdom5 to 90% in the Netherlands.7 Rehabilitation usage rates within 

a country can also vary widely. For example, across Canada they varied from 

5.8 to 29.5%8, while in the Netherlands they ranged from 35 to 90%.7 Older 

adults admitted for continuing care with poorer cognition and mood disorders 

such as depression are reported to be less likely to receive rehabilitation 

services.6-8 Though age and cognition seem to be barriers to receiving 

rehabilitation, evidence suggests that even older residents with dementia can 

benefit from rehabilitation interventions.9-11 The contrast between who is 

actually receiving services and who evidence suggests can benefit begs the 

http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-416b-9c9d-38277c0e6643/DoPEN(final).pdf.aspx)
http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-416b-9c9d-38277c0e6643/DoPEN(final).pdf.aspx)


3 
 

questions: who should be receiving PR in LTC and how can it be decided who 

should receive them?   

Aside from investigating who should be receiving services, a broad 

understanding of what PR interventions have been evaluated in the literature is 

also necessary for planning and delivery of services. The results of a systematic 

review reveal that there is a lack of evidence surrounding PR interventions in 

the literature.12 First, there is heterogeneity in the models of delivery, staff 

providing, time allocated to, and goals of PR interventions.12 Additionally, 

though the review considered 67 trials, a broad perspective on PR interventions 

was not considered.12 For example, both active PR (i.e., where the resident 

participates in physical exertion) and passive PR (i.e., administered via external 

stimulation) were not considered, nor was the full spectrum of professionals 

who could be involved in delivering services (e.g., physical therapists, 

occupational therapists, kinesiologists, nurses). Researchers, clinicians, and 

policy-makers require a broad view of what has been studied given the dearth of 

evidence currently available on PR interventions in LTC and the 

multidisciplinary nature of the LTC context. 

Thoughtful evaluation is a critical aspect of planning, delivering, and evaluating 

PR services. Choosing appropriate outcomes at the pertinent level (i.e., resident, 

facility, system) ensures relevant constructs are used for evaluation, PR is of 

benefit to residents, and for monitoring of quality of care. Measuring outcomes 

at multiple levels of the healthcare system is also required to facilitate quality 

improvement.13,14 An overabundance of constructs has been used to evaluate PR 
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at the resident-level. However, measurement at the facility- and system-level is 

lacking.12 While resident-level evaluation is useful for evaluating resident 

progress and for treatment planning, facility- and system-level evaluation allow 

for comparison across and within homes.13,14 There are no established facility- 

or system-level measures for evaluating PR in LTC.  

Therefore, the objectives of this thesis were: 1) to identify validated tools for 

determining PR service eligibility; 2) to describe published PR interventions 

and how they have been evaluated; 3) to decide on facility-level measures that 

could be used to evaluate PR; 4) to explore the relationship between facility-

level measures and rehabilitation services; and 5) to use those measures to 

evaluate the effect of the policy change that occurred in Ontario LTC homes in 

2013. The thesis is organized into four studies described in Chapter 2 to 6. The 

first study is a scoping review that addresses objectives 1 and 2, and is 

described in Chapter 2 and 3. The second study, described in Chapter 4, 

combines the results of the scoping review and a consensus process to address 

objective 3. Chapter 5 describes the third study addressing objective 4 by 

examining the relationship between rehabilitation and facility-level quality 

indicators. The final study examining the effect of the policy change is 

described in Chapter 6. Chapter 7 provides a general discussion of the thesis 

results.  
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CHAPTER 2 – STUDY 1 

Protocol for a scoping review of physical rehabilitation interventions in 

long-term care: tools, models of delivery, outcomes and quality indicators 

This article was published in BMJ Open following peer review and can also be 

viewed on the journal’s website at http://bmjopen.bmj.com. 

McArthur C, Gibbs J, Papaioannou A, Hirdes J, Milligan J, Berg K, 

Giangregorio L. Scoping review of physical rehabilitation interventions in long-

term care: protocol for tools, models of delivery, outcomes and quality 

indicators. BMJ Open. 2015 Jun 1;5(6):e007528. 

 

INTRODUCTION  

 

Currently, 7.1% of all older adults in Canada live in long-term care (LTC) and it 

has been estimated that by the year 2036 the number of individuals living in 

institutional care facilities will more than double.1 Residents in LTC often have 

combinations of threats to well-being including pain, disability, and mental 

health issues.15  Therefore, they often require support by a multidisciplinary 

team including those providing physical rehabilitation (PR).15,16  

PR is defined by The Canadian Physiotherapy Association as: 

“Promoting optimal mobility, physical activity and overall health and wellness; 

Preventing disease, injury, and disability; Managing acute and chronic 

conditions, activity limitations, and participation restrictions; Improving and 

maintaining optimal functional independence and physical performance; 

Rehabilitating injury and the effects of disease or disability with therapeutic 

exercise programs and other interventions; and Educating and planning 

maintenance and support programs to prevent re-occurrence, re-injury or 
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functional decline.” (http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-

416b-9c9d-38277c0e6643/DoPEN(final).pdf.aspx)4 

PR can therefore be active involving physical exertion by the resident (e.g., 

participating in exercise) or passive via external stimulation (e.g., therapeutic 

modalities such as ultrasound or whole body vibration). PR can be delivered in 

a group setting or on an individual basis by a physiotherapist, kinesiologist, 

fitness instructor, nurse or other staff involved in the LTC home.  

The goal of PR to maintain and improve mobility, physical activity and overall 

health and wellness is clear, however identifying interventions and models of 

delivery for residents in LTC remain to be determined.4,17 A systematic review 

of active PR in LTC concluded that there is a lack of evidence in this area and 

revealed heterogeneity in the goals of interventions as well as in the time 

allocated to PR, the staff delivering PR, and the model of delivery of PR.17 For 

example, some PR interventions focus on general strength and balance and are 

delivered by a PR assistant in a group format for 45 minutes three times per 

week, while others focus on specific activities of daily living and are delivered 

by a restorative care nurse on an individual basis for one hour daily.17 

Additionally, active and passive PR techniques have not been considered to date 

in one review.  

In addition to heterogeneity surrounding PR interventions and which health care 

member delivers PR care, the outcomes used to evaluate PR are not consistent. 

A plethora of constructs and outcome measures have been used to evaluate the 

effect of PR at the resident-level; yet constructs measured to evaluate PR at the 

http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-416b-9c9d-38277c0e6643/DoPEN(final).pdf.aspx)
http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-416b-9c9d-38277c0e6643/DoPEN(final).pdf.aspx)
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facility- or system-level are limited. Constructs measured to evaluate PR at the 

resident-level include: activities of daily living, balance, muscle power, 

flexibility, exercise tolerance, physical activity, mood, cognitive performance, 

quality of life, fear of falling, and perceived health status.17 While resident level 

evaluation is useful for PR treatment planning and evaluation, facility- and 

system-level evaluation can allow for comparison of outcomes within and 

across LTC homes, and provide support for quality improvement strategies. 

Indeed, it has been suggested that measurement of outcomes, processes, and 

structures at multiple levels of the healthcare system are required to facilitate 

improvement.13,14 

Quality indicators (QI) are used to monitor and improve quality of care in LTC 

at the facility- and system-level.18,19 A quality indicator is defined as resident-

level data aggregated at the facility level and expressed as fractions, where the 

numerator reflects the number of residents with a particular outcome and the 

denominator reflects the number of residents at risk for developing an outcome 

who are not otherwise excluded from the QI.18 In Ontario, 12 QIs are publicly 

reported for each LTC facility through the Canadian Institute of Health 

Information (https://yourhealthsystem.cihi.ca/hsp/?lang=en) including: wait 

times, incontinence, activities of daily living, effective cognitive function, pain, 

emergency department visits, falls, pressure ulcers, restraints, medication safety, 

human health resources, and infections.20 Existing QIs have the potential to 

reflect the quality of rehabilitative care at the facility level within and across 

https://yourhealthsystem.cihi.ca/hsp/?lang=en
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LTC homes. Thus, there is a need to determine which would best reflect an 

evaluation of PR.  

Uncertainty surrounding interventions, delivery and evaluation of outcomes of 

PR in LTC is compounded by additional uncertainty regarding which residents 

in LTC might benefit from PR services in LTC. To date, there are jurisdictional 

differences in utilization rates for PR across Canada and internationally.6,7,15 

Certain studies reveal that older residents with cognitive impairment are less 

likely to receive PR services6,7 despite evidence supporting the efficacy of PR 

for improving function for individuals with cognitive impairment.9,11,21 To add 

to the complexity of who might benefit from PR in LTC there are different 

categories of residents in LTC such as those admitted for short stays with a 

definite number of days to rehabilitate after an acute event and return to the 

community compared with those admitted for long stays requiring ongoing 

care.22 While the majority of residents in LTC in Canada are in long-stay 

programs, such that they require residence in LTC indefinitely, there has 

recently been an increase in the number of short-stay programs in LTC in 

Ontario.23 There is also international variation regarding the goals and length of 

stay for residents in LTC. For example, in the United States, residents admitted 

to skilled nursing facilities often have the goal of returning home, while there 

are wards dedicated to PR in European LTC homes.7,24 The length of stay and 

goals for PR must be considered in goal setting, delivery and allocation of 

rehabilitative care.   
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The aim of the scoping review is to synthesize evidence regarding which active 

and passive PR interventions and models of delivery have been evaluated, what 

outcomes and quality indicators have been used to evaluate them and tools or 

models used to determine eligibility for services. The synthesis will identify the 

scope of PR interventions and how they have been evaluated, which can be used 

to inform future research and policy-making. A scoping review has been chosen 

to provide breadth on the topic, rather than depth, and to include a variety of 

publication types including grey literature (e.g., policy papers, reports, and 

clinical practice guidelines).25 

The objectives of the scoping review are to: 

1) Characterize the types of active and passive PR interventions (e.g., 

therapeutic goal, frequency, mode of delivery) that have been evaluated for 

efficacy /effectiveness in LTC 

2) Identify which outcomes at the person-, facility- or system-level have been 

used when evaluating the efficacy/effectiveness of PR interventions in LTC 

3) Map the identified outcomes used when evaluating the efficacy/effectiveness 

of PR in LTC to the existing QIs in LTC across Ontario, to inform future 

program design and implementation 

4) Characterize any tools or models that exist or have been validated for 

decision-making in the allocation of PR resources in LTC  
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5) Use the available evidence and stakeholder consultation to identify which 

existing or new outcomes and QIs could be used to evaluate PR at the person, 

facility or system level. 

 

METHODS AND ANALYSIS 

 

We will use the framework proposed by Arksey and O’Malley25 and the 

suggestions proposed by Levac et al.26 to guide the scoping review 

methodology. 

1. Research questions: The team defined the concepts, target population and 

outcomes of interest, and has drafted three main research questions for the 

scoping review. The main concept of interest is PR in LTC. The Canadian 

Physiotherapy Association’s Description of physical therapy in Canada, 2012, 

will be used to define PR (see introduction). 

(http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-416b-9c9d 

38277c0e6643/DoPEN(final).pdf.aspx)4 

The population of interest includes adults aged 65 years or older residing in a 

LTC facility. LTC will be defined as a home for residents who are unable to live 

independently, requiring access to nursing, personal care, support and/or 

supervision.27 The research questions and outcomes of interest are outlined in 

Table 1. 

 

http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-416b-9c9d%2038277c0e6643/DoPEN(final).pdf.aspx)
http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-416b-9c9d%2038277c0e6643/DoPEN(final).pdf.aspx)
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Table 1. Research question and outcomes of interest  

Research question Outcomes of interest 

1) What types of PR have been evaluated 

for efficacy or effectiveness in LTC?  

Types of PR interventions including:  

- therapeutic goals (e.g. improve 

strength, decrease falls) 

- frequency of intervention (e.g. daily, 

3x/week) 

- modes of delivery (e.g. delegated care, 

direct care) 

2) Which outcomes or quality indicators 

have been used when evaluating the 

efficacy or effectiveness of PR 

interventions in LTC?  

Outcomes or quality indicators* used at 

the:  

- resident-level (e.g. ADL functioning) 

- facility-level (e.g. monthly falls rate) 

- system-level (e.g. acute care transfers) 

3) What tools or models exist or have 

been validated for decision-making in the 

allocation of PR resources in LTC?  

Tools or models for allocation of 

resources (e.g. criteria or algorithms for 

determining who receives services) 

*Quality indicators will be defined as person-level data aggregated at the 

facility level and expressed as fractions, where the numerator reflects the 

number of resident’s with a particular outcome and the denominator reflects the 

number of residents at risk for developing an outcome who are not otherwise 

excluded from the QI.18  

PR=physical rehabilitation 

LTC=long-term care 

 

2. Identifying relevant studies: 

 a) Licensed Journal Databases: Systematic searches for peer reviewed articles 

will be conducted in the following licensed databases: MEDLINE Pubmed 

(1946 – present), EMBASE Ovid (1974 – present), CINAHL (1981 – present), 

Cochrane Database of Systematic Reviews (1994 – present), the Physiotherapy 

Evidence Database (PEDro), and the Occupational Therapy Systematic 
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Evaluation of Evidence database (OTseeker). The searches will be limited to 

papers with full texts in English. The search strategies will use text and indexing 

terms to capture the key concepts: LTC, PR, interventions that have been 

evaluated, elderly, decisions regarding resource allocation, tools to assist in 

decision making, and evaluation including quality indicators (see Appendix 1 

for an example of the search filters run in Medline). Concepts will combined 

using the Boolean Operator AND, and the search terms within each concept will 

be combined with OR. Keywords will be searched using truncation and phrase 

symbols when appropriate to ensure precise and comprehensive results. Results 

from one research question’s search results may be applicable to a different 

question; therefore, the results from both searches will be combined (using the 

Boolean Operator OR) so there will be one final search for each database.  

b) Grey Literature: A grey literature search will be conducted to find clinical 

trials in progress, practice guidelines not indexed in databases, policy, 

government reports, legislation, and conference papers using the following 

websites: Canadian Institute for Health Information; Ministry of Health and 

LTC; National Institute of Health, and the Government and Legislative 

Libraries Online Publications Portal, Canadian Physiotherapy Association, 

Ontario Long-term Care Association, American Academy of Physical Medicine 

and Rehabilitation, and the University of Waterloo’s library catalogue (a full 

government depository library). We will also do a broad Google search, 

focusing on the first few pages of relevancy ranked results, until the results 

become mostly irrelevant. The websites, search engine and catalogue will be 
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searched for documents using selected, common keywords from Appendix 1, 

and then the found documents will be searched for appropriate keywords to 

identify relevant information.  

c) Hand Searching: We will hand search reference lists of included articles for 

more relevant citations, and we will identify and contact researchers or opinion 

leaders in the area of PR in LTC.  

3. Selection of studies for inclusion: Two team members (CM and one other) 

will review the title, abstract and descriptors of identified citations and apply the 

inclusion and exclusion criteria discussed below. If there is not enough 

information to make an informed decision, the article will be retrieved. Two 

team members will then independently assess all full text studies/reports for 

inclusion by applying the inclusion and exclusion criteria again. Disagreement 

will be resolved through discussion or third party adjudication. For the grey 

literature search, the two team members will apply the inclusion and exclusion 

criteria to the citations gathered from hand searching and grey literature 

searches as those citations are found. The searches for, and selection of, these 

documents will happen concurrently. The screening process will be pilot tested 

on 5% of both papers obtained from licensed databases and the grey literature 

search. The screening forms will be modified if there is low agreement between 

the two team members as indicated by a kappa statistic less than 0.5. 

Inclusion criteria: The following research and study designs will be considered: 

case studies, mixed-methods, prospective, longitudinal, retrospective case-

control, randomized controlled trials, quasi-randomized clinical trials or 
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controlled clinical trials, clinical practice guidelines, systematic reviews, and 

relevant reports generated by policy makers. For a study to be included, more 

than half of the participants will have to be elderly, defined as individuals of a 

median or mean age of ≥65 years of age, and residing in a LTC facility defined 

as a home for residents who are unable to live independently, requiring access 

to nursing, personal care, support and/or supervision. If a study has participants 

from multiple populations (e.g., multiple ages or settings), results relating to the 

population of interest (i.e. residents ≥65 years of age residing in LTC) must be 

presented separately for the study to be included. Included papers must focus on 

PR as defined by the Canadian Physiotherapy Association. To be included, 

studies or documents must focus on either a PR intervention, a tool, model or 

framework for system level decision making regarding eligibility for PR 

services, or describe, evaluate or provide evidence for a quality indicator that 

could be used to evaluate PR. Exclusion criteria: Papers that discuss tools or 

models that have not been validated will be excluded. For a tool or model to be  

considered validated proof of face, construct, or criterion validity must be 

demonstrated. In addition, non-English full text papers, clinical commentaries, 

editorials, interviews, lectures, legal cases, letters, newspaper articles, patient 

education handout, abstracts or unpublished literature will be excluded. 

4. Charting the data: A data abstraction form was compiled with input from the 

research team. The data abstraction form will be pilot tested on a random 

sample of 10 articles and revised as needed. Two team members will then use 

the pre-tested data abstraction form to abstract data from included studies, tools, 
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or models. Disagreement will be resolved by consensus or third party 

adjudication. Charting will be an iterative process with the research team 

continually updating the data abstraction form. The data that will be abstracted 

is described in Table 2. 

 

Table 2. Data abstraction for the three research questions 

 Data to be Abstracted 

Summary 

 

1. Title of the study 

2. Authors of the study 

3. Location of study (country) 

4. Which research question does the study address? (1, 2 and/or 3) 

5. Type of literature (published peer reviewed article, report, policy paper) 

6. Length of stay of residents (short or long): as defined by the Ontario Ministry of 

Health and Long-term Care, long stay residents are those residing in the home for 

more than 90 days (15).  

7. Description of participants (age, sex, cognition, inclusion/exclusion criteria) 

8. Description of facility or unit-type (e.g., specialized nursing facility, nursing home, 

long-term care facility) 

Research 

question 1: 

Interventions 

 

1. Study design  

- Description of study design e.g., randomized controlled trial, systematic 

review, etc.) 

- Level of evidence I-VI, based on study design (from Evidence-based 

practice in nursing health care: a guide to best practice, (23)) 

2. Description of intervention:  

- therapeutic goals 

- frequency 

- intensity 

- time/volume 

- duration 

- -type (e.g., strength, balance, multicomponent) 

- -who delivered the intervention 

- level of intervention delivery (person-, facility-, system-) 

- which QI(s) is/are addressed 

Research 

question 2: 

Outcomes 

and Quality 

Indicators 

 

A) Outcomes from trials: 

1. Outcome of interest: construct(s) measured, outcome measures used 

2. Outcome level: person, facility, or system 

B) Quality indicators: 

1. Name of quality indicator 

2. Description of quality indicator 

3. Description of calculation of quality indicator (numerator, denominator, risk 

adjustment, inclusion/exclusion criteria) 

4. Evidence to support the use of the quality indicator: 

- Description of data source for derivation of QI  
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- stakeholder engagement process (yes/no, description of process) 

- average prevalence/incidence, variance  

- sensitivity to change, timeframe for improvement 

Research 

question 3: 

Tools, 

Models, or 

Frameworks 

for decision-

making  

 

1. Name of tool, model, or framework 

2. Description of tool, model, or framework 

3. Population tool, model or framework used with (e.g. short or long stay) 

4. Country of implementation 

3. Description of validation or implementation process for tool, model or framework 

QI=quality indicator 

 

5. Summarizing and reporting the findings: We will display information sources 

according to the research question addressed.  

Summary: Infographics such as bar graphs and maps will be used to visually 

display year of publication, country of origin, proportion of articles involving 

short and long-stay residents, and the proportion of articles that address each 

research question.  

Research question 1: Interventions:  Interventions will be sorted and presented 

based on the QI they address (see below). Under each QI the interventions will 

then be grouped based on the level of intervention delivery (person-, facility-, or 

system-) and a summary of the level of evidence based on the study design28 

will be presented. Under each level of intervention, a description of the type, 

frequency, intensity, time/volume and person delivering the intervention will be 

presented in table format. The types of PR intervention will be grouped based 

on the target of each intervention, for example interventions will be grouped 

based on those targeting strength, balance, aerobic endurance, functional skills 



17 
 

training or those that are “multi-target”, involving at least two of the previously 

mentioned targets.    

Research question 2 - Outcomes and quality indicators: The frequency of the 

constructs and outcome measures used to measure the constructs will be tallied. 

Interventions will be mapped onto the QI they address by listing the articles by 

the outcomes measured. For example, if a study measures falls as an outcome 

that article would be listed under the QI “falls”. The articles will be listed under 

the domains of the existing QIs in Ontario (i.e., wait times, incontinence, 

activities of daily living, effective cognitive function, pain, emergency 

department visits, falls, pressure ulcers, restraints, medication safety, human 

health resources, and infections). If an outcome is reported that does not address 

one of the current QIs it will be identified and articles reporting this outcome 

will be listed under the domain of the outcome. 

Research question 3 - Tools, models or frameworks for decision-making: A 

description of the identified tools, models or frameworks for decision-making, 

the population it has been used with, the country of implementation, and the 

validation and implementation processes will be displayed and compared in a 

table.   

6. Consultation with stakeholders: We have identified four groups of 

stakeholders: policy makers, rehabilitation professionals, administrators and 

health care providers in LTC, and residents and families. During each stage, we 

will consult the stakeholders via video- or teleconference, surveys or one-on-

one consultations to identify questions important for decision-making, to get 
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input on key messages and definitions of terms or QIs for PR in the LTC sector, 

and to identify areas for future research. Additionally, we will hold a one-day 

stakeholder meeting upon completion of the review that will bring together key 

stakeholders across multiple disciplines, including policy-makers and 

knowledge users across PR, OT, nursing and kinesiology within the LTC sector. 

The stakeholder meeting will serve three purposes: 1) to disseminate the results 

of the scoping review to key stakeholders, and 2) to engage in a formal 

consensus process using nominal group technique29,30 to determine which new 

or existing outcomes and QIs could be used to evaluate PR in LTC, 3) to 

identify an additional emerging issues and future research priorities for PR in 

LTC. The scoping review fits into a larger, evolving program of research 

focused on improving delivery and evaluation of PR in LTC. 

 

ETHICS AND DISSEMINATION 

  

The scoping review will synthesize the characteristics of PR interventions that 

have been evaluated in LTC, the outcomes and QIs that have been used to 

evaluate the interventions, and tools or models used to determine eligibility for 

PR. The review may identify gaps in the literature regarding characteristics of 

PR interventions, the outcomes used to evaluate them and tools to determine 

eligibility for services. The review will also be the first step in formally 

identifying what outcomes and QIs clinicians, policy-makers and researchers 

can use to evaluate PR in LTC at the person-, facility- and system-level. The 
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results of the scoping review will be disseminated via publication in health 

service journals and presentation at conferences specific to PR, LTC and the 

aging population. Though research ethics board approval will not be required 

for the scoping review, approval from the University of Waterloo research 

ethics board will be obtained for the formal consensus process and stakeholders 

participating in the nominal group technique will complete informed consent to 

participate. Methods and results of the consensus process will be published in a 

separate report. The scoping review will not only provide clinicians and policy-

makers with knowledge on how to evaluate the impact and quality of PR 

services in LTC, but will also identify the gaps in knowledge and identify areas 

for future research for PR in LTC.  
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CHAPTER 3 – STUDY 1 

 

 A scoping review of physical rehabilitation in long-term care: types of 

interventions, outcomes measured and tools for determining eligibility 

 

Accepted for publication in the Canadian Journal on Aging:  

McArthur C, Gibbs JC, Patel R, Papaioannou A, Neves P, Killingbeck J, Hirdes 

J, Milligan J, Berg K, Giangregorio L. A scoping review of physical 

rehabilitation in long-term care: types of interventions, outcomes measured and 

tools for determining eligibility. The Canadian Journal on Aging. 36 (4). 

 

INTRODUCTION 

 

As the aging population increases, many older adults are unable to remain in 

their own homes and require residential support such as long-term care (LTC). 

LTC is defined as a home for residents who are unable to live independently, 

requiring access to nursing, personal care, support and/or supervision.27 Though 

variability exists internationally between the definition of and services provided 

in LTC homes, the acuity and complexity of residents in LTC is a reality 

worldwide.31 Residents in LTC are often frail, de-conditioned and often have 

significant functional impairments increasing the risk for declining health and 

adverse outcomes.15,32 Optimization of effective interventions for improving the 

function of residents in LTC, such as physical rehabilitation (PR)17, is necessary 

to prevent the negative sequelae of functional decline.  

While evidence suggests that PR can be an effective strategy for improving the 

function of residents in LTC, uncertainty remains around the delivery of 
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services. PR encompasses both active (e.g., exercise) and passive (e.g., 

therapeutic modalities) methods to maintain or improve mobility, physical 

activity, and overall health and wellness.4 PR could be delivered by a host of 

interdisciplinary team members (e.g., physical therapy, occupational therapy, 

recreation specialists, rehabilitation nursing). A recent systematic review of 

active PR methods revealed heterogeneity in the literature regarding the model 

of delivery of, time allocated to, and staff members delivering PR 

interventions.17 Additionally, important elements of PR delivery have not been 

considered in the literature to date, such as the level of PR intervention (i.e., 

resident, facility, and/or system) and the full scope of active and passive 

methods. Existing systematic reviews often focus on the efficacy of 

rehabilitation in a narrowly defined population or setting, a limited scope of PR 

interventions (e.g., gait training), or lack the clarity necessary to inform 

implementation. A broad scoping review highlights the characteristics of studies 

(populations studied, frequency, intensity, time and mode of intervention, 

professionals delivering it) provides a clearer picture of what we know, what 

our knowledge gaps are, and will inform implementation and future research. 

Evaluation of the effect of PR is crucial to guide clinical decision-making, 

treatment planning and quality improvement. However, there is inconsistency in 

the constructs used in the literature and the levels of evaluation remain unclear. 

An overabundance of resident-level constructs has been used to evaluate PR in 

LTC.17 Though resident-level evaluation is important for treatment planning and 

outcome measurement, evaluation at multiple levels of the healthcare system is 
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required to promote quality improvement.13,14 Facility- and system-level 

evaluation allows for comparison between and within LTC homes and across 

the greater healthcare system, allowing opportunities for benchmarking and 

support for quality improvement initiatives.13,14 The importance of quality 

indicators to the rehabilitation profession has recently been identified.33 Quality 

indicators can be used by both frontline and supervising therapists to guide 

clinical decision making, evaluate treatment effectiveness, benchmark, report to 

stakeholders, and implement guideline recommendations.33 However, the use of 

constructs other than at the resident-level is not common, therefore an 

understanding of the outcomes that have been used to evaluate PR in LTC at 

which levels is necessary to guide future evaluation methods.   

Determining eligibility for services is another ambiguous area of PR delivery in 

LTC that requires attention. Internationally, there are jurisdictional differences 

in utilisation rates of PR services,6,8,34 with some studies suggesting exclusion of 

residents with cognitive impairment.8,34  Additionally, variation exists across 

and within countries regarding length of stay and goals of care. In some 

countries and facilities, residents are admitted to LTC following an acute event 

with the goal of returning to the community24,35 while in others, residents are 

admitted indefinitely.15 Often the decision around who should receive services 

is left to the discretion of the therapist or the LTC home. Therefore, it is 

necessary to provide a synthesis of any tools to assist clinicians in determining 

who could receive PR services. Consideration should be given to identifying 



23 
 

residents who would benefit from PR in LTC to ensure an equitable and 

effective use of often scarce services.  

The purpose of the current study was to perform a scoping review to inform 

clinical practice and future research. The objectives were to describe the types 

of PR evaluated in LTC, the outcomes used to evaluate them, and tools for 

determining eligibility.36 Though variability exists in the definition of LTC 

internationally31, the purpose of the scoping review was to capture a broad 

perspective on the PR interventions that have been evaluated to date in 

residential facilities for medically-complex, frail older adults. The results of a 

subsequent report will evaluate a third objective - to use the available evidence 

and stakeholder consultation to determine which new or existing quality 

indicators could be used to evaluate PR. 

 

METHODS 

 

The methods of the current study have been reported in detail previously.36 A 

scoping review was conducted according to the framework proposed by Arksey 

and O’Malley25 and the suggestions of Levac et al..26 The three research 

questions were: 1) What types of PR have been evaluated for efficacy and 

effectiveness in LTC? 2) Which outcomes or quality indicators have been used 

when evaluating the efficacy or effectiveness of PR in LTC? 3) What tools or 

models exist or have been validated for decision-making in the allocation of PR 

resources in LTC?  
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Data sources and searches 

Relevant articles were identified in MEDLINE Pubmed (1946 – present), 

EMBASE Ovid (1974 – present), CINAHL (1981 – present), Cochrane 

Database of Systematic Reviews (1994 – present), the Physiotherapy Evidence 

Database (PEDro), and the Occupational Therapy Systematic Evaluation of 

Evidence database (OTseeker). Databases for this review were chosen to ensure 

comprehensive coverage of health and medicine journals as well as the specialty 

journals in rehabilitation. We feel health and medicine are comprehensively 

covered by including MEDLINE, EMBASE and Cochrane.  Specialty journals 

in rehabilitation are covered in PEDRo and OTseeker. An initial search was run 

in August 2014, and updated searches were run in April 2015 and December 

2016. A structured grey literature search was run in December of 2014 and 2016 

in a broad Google search and on the following websites: Canadian Institute for 

Health Information; Ministry of Health and LTC; National Institutes of Health, 

and the Government and Legislative Libraries Online Publications Portal; 

Canadian Physiotherapy Association; Ontario Long-Term Care Association; 

American Academy of Physical Medicine and Rehabilitation; and the 

University of Waterloo library catalogue (a full government depository library). 

The first 100 pages of the Google Search were screened by two team members 

as per the same protocol employed for the literature review. The key concepts 

used in the searches were: PR, LTC, interventions that have been evaluated, 

elderly, decisions regarding resource allocation, tools to assist in decision-

making and evaluation including quality indicators.36 The key concepts were 
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combined using the Boolean Operator AND, and the search words within each 

concept were combined with OR. One final search was run in each database as 

the results for each research question may be applicable to the other research 

questions.36 

Study selection 

All abstracts were screened by two team members (CM and RP or JCG) and 

were included based on the following criteria: 1) participants must currently 

reside in LTC defined as a home for residents who are unable to live 

independently, requiring access to nursing, personal care, support and/or 

supervision;37 2) a minimum mean or median age as 65 or older; 3) focuses on 

PR as defined by the Canadian Physiotherapy Association.4 4) describes an 

intervention or a tool for determining eligibility for services that has been 

validated (i.e., proof of face, construct or criterion validity demonstrated). Case 

studies, mixed methods, prospective, longitudinal, retrospective case-control, 

randomized controlled trials, quasi-randomized clinical trials or controlled 

trials, clinical practice guidelines, systematic reviews, and relevant reports 

generated by policy makers were included. Articles were excluded if they 

discussed an invalidated tool, were non-English full texts, clinical 

commentaries, editorials, interviews, legal cases, letters, newspaper articles, 

patient education handouts, abstracts or unpublished literature.  

Data extraction and quality assessment 

Data were extracted and charted in duplicate by two team members (CM and RP 

or JCG) using a pilot-tested data extraction form. Data extracted from the 
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articles included: title, authors, location (country), research question addressed 

(1, 2 and/or 3), type of literature (e.g., peer-reviewed paper, policy report), 

length of stay of residents (short-stay: less than 90 days, long-stay: greater than 

or equal to 90 days), description of participants (age, sex, inclusion/exclusion 

criteria), description of facility (e.g., nursing home, long-term care), study 

design (e.g., randomized controlled trial, cohort study), description of 

intervention (therapeutic goals/type, frequency, time/volume, duration, who 

delivered, level of intervention – (resident, facility, system), quality indicator 

addressed, outcome of interest, construct measured, outcome measure used, 

outcome level (resident, facility, system), name and description of tool for 

decision-making, population of tool for decision making, country of 

implementation, and description of validation process for tool.36 The target of 

the intervention was used to describe the intervention, and if there was more 

than one target it was classified as a “multi-target exercise program”. For 

example, if the target of the intervention was to improve balance it was 

classified as “balance”, but if the target was to improve balance and strength it 

was classified as “multi-target exercise program”. Though studies were not 

formally assessed for quality (e.g., blinding of assessors, randomization), the 

study design was extracted and reported as a proxy measure of quality.  

Data synthesis and analysis 

The results were presented as described in the protocol for the current review.36 

After completing data extraction and analysis, preliminary results of the scoping 

review were presented to a group of stakeholders with expertise in rehabilitation 
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and LTC at a half day meeting. Stakeholders were initially recruited at the 

commencement of the study by the first author to ensure the research questions 

were relevant to the LTC sector and rehabilitation professionals. Stakeholders 

were then asked at the half day meeting if there was any additional information 

they would like to know about the studies included.  The stakeholders were not 

involved in any of the data extraction or analysis. The group of 14 stakeholders 

included clinicians working in LTC (physical therapist, occupational therapist, 

nurse, physician and kinesiologist), researchers, administrators and policy-

makers. The stakeholders deemed it important to include a detailed description 

of the participants included in the articles, so this was added. Specifically, a 

description of functional status, cognition and acuity was added to the summary 

of articles included. Next, interventions were sorted and described under the 

domain of the quality indicator (QI) they address. For example, if the article 

reported activities of daily living (ADLs) as an outcome, that article is described 

under the domain of “ADLs”. Twelve a priori domains were chosen based on 

the QIs that are currently publicly reported in Ontario (wait times, incontinence, 

ADLs, cognitive function, pain, emergency department visits, falls, pressure 

ulcers, restraints, medication safety, human health resource, infections).20 If 

articles reported domains of outcomes other than the aforementioned, those 

articles were grouped together and presented under the other domains. Articles 

could be included under more than one domain if they reported outcomes across 

several domains. Articles reporting different results from the same study 

population were not grouped. Under each domain, interventions were then 
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further grouped based on the level of intervention delivery (resident, facility or 

system). Resident-level interventions were those that involved directly 

delivering services to the resident (e.g., an exercise class). Facility-level 

interventions had an element of involving the facility or were interventions 

delivered by the entire facility (e.g., education to staff, environmental changes, 

facility policies). Interventions at the system-level had to involve changes 

external to the facility that instilled change across multiple homes (e.g., changes 

to regional or national funding policies, PR teams working across the system 

such as outreach teams). If interventions were delivered at more than one level, 

they were categorized by the level of delivery of the main component of the 

intervention. Intervention details were then described at the level of the main 

component. Finally, the frequency at which constructs and outcome measures 

were reported was tallied at the resident-, facility- and system-level, and 

expressed as a percentage of the total number of times that the domain was 

measured at that level.  

 

RESULTS 

 

Description of studies and resident characteristics  

381 articles and 2 reports were included in the scoping review (Figure 1, 

Appendix 2 and 3).  
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Figure 1. Flow of articles through the scoping review 

The United States had the largest number of articles (25.0%, Figure 2). Most of 

the articles did not report the length of stay of residents (61.4%) and only 3.9 

per cent of publications explicitly included short-stay residents (Table 3, Figure 

2). The mean age of included residents was 81.9 ± 5.0 years and the majority 

were female (71.4%) (Table 3). Functional status was not mentioned in the 

inclusion and exclusion criteria of half (49.9%) of the articles, but one quarter of 

studies (23.4%) required residents to be ambulatory with or without an assistive 

device (Table 3). Very few articles specifically included residents who were 

non-ambulatory (7.6%) or bedridden (0.6%). Additionally, only 16.3 per cent of 

the articles included residents with evidence of a diagnosis of dementia (Table 

3). Finally, medical acuity was not an inclusion or exclusion criterion for most 

of the studies. However, 27.3 per cent explicitly stated that only residents who 

were not medically acute were included (Table 3).   
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Figure 2a. Map of included articles, demonstrating proportions of length of 

stay 

Note: The size of the circle represents the number of articles originating from that country. The 

pie chart within the dot represents to proportion of the articles that included residents that were 

short-stay (participants resided in the LTC home for up to 90 days), long-stay (90 days or 

more), or if the length of stay was not reported. Microsoft product screen shot(s) reprinted with 

permission from Microsoft Corporation. 
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Figure 2b. Map of included articles (zoom in on Europe), demonstrating 

proportions of length of stay 

Note: The size of the circle represents the number of articles originating from that country. The 

pie chart within the dot represents to proportion of the articles that included residents that were 

short-stay (participants resided in the LTC home for up to 90 days), long-stay (90 days or 

more), or if the length of stay was not reported. Microsoft product screen shot(s) reprinted with 

permission from Microsoft Corporation. 

 

 

Table 3. Description of participants included in articles 

 

Characteristic 

  

% 

Response 

frequency 

(n) 

Mean age (standard deviation) 81.9 

(5.0) 

  

Sex, % female 71.4   

Length of stay, % (n)    

Short stay (up to 90 days)  3.9  15 

Long stay (90+ days)  29.1  111 

Not reported  61.4  234 

Functional status    

Included only residents who are able 

to walk, with or without a gait aid 

 23.4  89 

Included non-ambulatory and 

ambulatory residents 

 7.6  29 

Included residents who are bedridden  0.5  2 

Functional status not an 

inclusion/exclusion criteria 

 49.9  190 

Other (a combination of above 

descriptors, or alternative wording) 

 13.1  50 

Cognitive status (e.g., ability to follow 

directions, diagnosis of dementia, score on 

measure of cognition such as Mini-mental 

state exam) 

   

Included only residents with little or 

no cognitive impairment 

 23.4  89 

Included residents with evidence of 

cognitive impairment and/or diagnosis 

of dementia or Alzheimer’s disease 

 16.3  62 

Included residents who were “able to 

follow directions” 

 13.9  53 

Cognitive status not an 

inclusion/exclusion criteria 

 31.7  121 
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Other (a combination of above 

descriptors, or alternative wording) 

 9.2  35 

Medical acuity (e.g., resident’s health 

stability) 

   

Included only residents who were not 

medically acute 

 27.3  104 

Included residents regardless of 

medical acuity 

 1.6  6 

Medical acuity not an 

inclusion/exclusion criteria 

 60.1  229 

Other  5.5 21 

Description of facility (name used in article)    

Nursing home  50.0  180 

Long-term care  14.7  53 

Residential care facility  10.8  39 

Skilled nursing facility  9.4  34 

Assisted living  6.4  23 

Care home  3.1  11 

Old age home  1.9  7 

Other  3.6  13 
 

 

Research question 1 and 2: Description of interventions and outcomes 

The included articles mapped onto the a priori and other domains, the level of 

evidence based on study design, and the level of intervention delivery is found 

in Figure 3.  
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Of the included articles, 332 described resident-level, 44 described facility-level 

and 4 described system-level interventions. At all three levels of PR delivery, 

components of the intervention were often not reported with percent of articles 

per domain not reporting a component ranging from 0-100 per cent (Table 4). 

The other domains identified were: performance based measures (e.g., Timed-

up-and-Go and the Berg Balance Scale), mood, quality of life, responsive 

behaviours, sleep, discharge, and feasibility. Feasibility was defined as the ease 

of delivering the PR intervention, with constructs measured including 

recruitment, retention, and adherence (Table 4). Performance-based measures 

were the most frequently reported outcomes for resident-level PR delivery 

(n=180), followed by ADLs (n=100) and mood (n=74) (Figure 3). For facility-

level PR delivery, the ADLs (n=22), performance-based measures (n=198), falls 

(n=14) and mood (n=14) domains were the most frequently reported. ADLs 

(n=3) and discharge (n=1) were the only reported outcome domains for system-

level PR interventions.  

At the resident-level, interventions were delivered on average 2.8 to 4.7 days 

per week for 25.0 to 46.1 minutes per session over a period of 10.5 to 18.4 

weeks (Table 4). Results for outcome domains with less than 10 articles are 

reported in Appendix 4. The most frequently reported type of intervention 

across all domains was multi-target exercise program, except for the discharge 

domain where individualized rehab was the most frequent program (Table 4). 

The type of professional delivering the interventions varied across all domains. 

However, research staff was most frequently reported for six of the a priori 
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domains (falls, cognition, incontinence, pressure ulcers, infections and 

restraints) and three of the other domains (responsive behaviours, mood, and 

sleep) (Table 4). Interventions were delivered most often in a group setting, 

except for the domains of pain, incontinence, and sleep where they were 

delivered most often on an individual basis, or restraints and discharge where it 

was not reported how they were delivered (Table 4).   

Facility-level interventions were delivered on average1.3 to 5.0 days per week, 

for 23.3 to 60.0 minutes per session, over a period of 5.6 to 104.0 weeks (Table 

4). Like resident-level interventions, facility-level interventions most often 

involved multi-target group exercise programs, except for ADLs and discharge 

domains which were frequently not reported (Table 4). Nursing staff and 

physical therapists most often delivered the interventions at the facility level, in 

contrast to the resident-level where most were delivered by research staff. 

System-level interventions were far less common (n=4). Frequency, time or 

length of the delivery were not reported for any of the articles describing 

system-level interventions. These articles often stated that residents received 

physical rehabilitation but provided no descriptors. All four articles described 

individualized rehab professional programs, with two reporting delivery by 

interprofessional rehab staff and two not reporting who delivered the 

intervention. One article reported that the intervention was delivered on an 

individual basis, while the other three did not report how the intervention was 

delivered. 
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Table 4. Description of person- and facility-level physical rehabilitation interventions presented by domain evaluated 

 a priori domains 

Domain of outcome ADLs Falls Cognition Pain Incontinence 

Level of intervention Person Facility Person Facility Person Facility Person Facility Person Facility 

Number of articles n=100 n=22 n=48 n=14 n=53 n=5 n=20 n=4 n=12 n=3 

Description of intervention           

Mean frequency, days/week  

  (range) 

3.2 

(1-6) 

2.3 

(1-3) 

3.9 

(1-7) 

2.8 

(2-7) 

3.3 

(1-7) 

2.5 

(2-3) 

3.0 

(1-6) 

1.3 

(1-2) 

4.7  

(1-7) 

2.0 

(2-2) 

   % articles not reporting 24.0 77.3 10.4 50.0 15.1 60.0 5.0 25.0 40.0 66.7 

Mean time per visit, minutes 

   (range) 

43.3 

(3.4-150) 

41.5 

(20-60) 

34.9  

(1-60) 

43.8 

(20-60) 

42.6 

(15-90) 

45 

(45-45) 

33.9 

(9-60) 

55.0  

(45-60) 

25.0 

(5-40) 

60.0 

(60-60) 

   % articles not reporting 30.0 96.4 20.8 64.3 11.3 80.0 25.0 25.00 41.7 66.7 

Mean length of intervention, weeks 

   (range) 

17.1 

(2.7-60) 

33.9 

(4-108) 

17.2  

(3.5-52) 

33.5 

(11-54) 

16.6 

(0.14-60) 

41.2  

(24-52) 

10.5 

(1-32) 

21.5  

(18-52) 

18.4  

(6-32) 

28.0 

(4-52) 

   % articles not reporting 21.0 31.8 4.2 0 9.4 0 0 0 8.3 33.3 

Type           

   Strength only 9.0 (9) - 10.4 (5) 14.3 (2) 9.4 (5) - 10.0 (2) - 8.3 (1) 33.3 (1) 

   Balance only 1.0 (1) - 12.5 (6) 7.1 (1) 1.9 (1) - - - - - 

   Aerobic only 1.0 (1) - 2.1 (1) - 7.5 (4) - 10.0 (2) - - - 

   Flexibility/Range of motion only 3.0 (3) - - - - - 10.0 (2) - - - 

   Recreational activities only 2.0 (2) 4.5 (1) 2.1 (1) 7.1 (1) - - - - - - 

   Walking/ambulation only 2.0 (2) - - - 1.9 (1) - - - - - 

   Restorative/rehabilitative nursing 3.0 (3) 40.9 (9) 4.2 (2) 14.3 (2) - 20.0 (1) 5.0 (1) 25.0 (1) 8.3 (1) - 

   Passive modality – laser, etc. 2.0 (2) - 4.2 (2) - - - 15.0 (3) - - - 

   Yoga, tai chi, dancing, etc. 3.0 (3) - 6.25 (3) - 9.4 (5) - 15.0 (3) - - - 

   Functional skills training 3.0 (3) 9.1 (2) 2.1 (1) 7.1 (1) 3.8 (2) 20.0 (1) - - 8.3 (1) - 

   Multi-target exercise program 40.0 (40) 27.3 (6) 39.6 (19) 50 (7) 41.5 (22) 40.0 (2) 25.0 (5) 75.0 (3) 50.0 (6) 33.3 (1) 

   Individualized rehab program 21.0 (21) 18.2 (4) 6.25 (3) 21.4 (3) 13.2 (7) - - - 8.3 (1) 33.3 (1) 

   Other 3.0 (3) - 4.2 (2) - 3.8 (2) 20.0 (1) 15.0 (3) - - - 

   Unclear or not reported 4.0 (4) 13.6 (3) 4.2 (2) - 4.3 (3) - 15.0 (3) - 16.6 (2) - 
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Table 4 (continued). Description of person- and facility-level physical rehabilitation interventions presented by domain 

evaluated 

 Other domains 

Domain of outcome Performance-

based measures 

Mood Quality of life Responsive 

behaviours 

Sleep 

Level of intervention person facility person facility person facility person facility person facility 

Number of articles n=180 n=19 n=74 n=14 n=45 n=10 n=29 n=6 n=18 n=4 

Description of intervention           

Mean frequency, days/week  

  (range) 

3.1 

(1-7) 

3.0  

(1-7) 

3.1 

(1-6) 

2.4  

(1-7) 

2.8  

(1-7) 

2.8 

(1-7) 

3.4  

(1-7) 

5.0 

(3-7) 

4.5  

(2-7) 

4.5 

(3-7) 

   % articles not reporting 3.3 42.1 9.5 42.9 6.7 60.0 13.8 30.0 11.1 0 

Mean time per visit, minutes 

   (range) 

38.0 

(1-180) 

40.0  

(20-60) 

40.1  

(5-70) 

45.8  

(20-60) 

46.1  

(5-180) 

55 

(45-60) 

34.7 

(5-60) 

30 

(30-30) 

35.0  

(3-70) 

23.3 

(10-30) 

   % articles not reporting 13.9 68.4 6.8 64.3 11.1 70.0 10.3 50.0 16.7 25.0 

Mean length of intervention, weeks 

   (range) 

14.3 

(2-54) 

32.8  

(8-54) 

15.5 

(1-60) 

29.3  

(8-52) 

16.2  

(4-52) 

30.4 

(8-52) 

17.1 

(2-60) 

15.1  

(2.5-30) 

14.9  

(0.29-52) 

5.6 

(1-14) 

   % articles not reporting 3.9 10.5 5.4 21.4 6.7 30.0 6.9 16.7 5.6 0 

Type           

   Strength only 10.0 (18) 11.1 (2) 6.8 (5) - 13.3 (6) - 3.4 (1) - 5.6 (1) - 

   Balance only 5.6 (10) 5.6 (1) - - 4.4 (2) - - - - - 

   Aerobic only 4.4 (8) - 2.7 (2) - - - - - - - 

   Flexibility/Range of motion only 4.4 (8) - 2.7 (2) - - - - - - - 

   Recreational activities only 1.1 (2) - - - 4.4 (2) - - - - - 

   Walking/ambulation only 2.2 (4) - - - - - - - 5.6 (1) - 

   Restorative/rehabilitative nursing 1.1 (2) 27.8 (5) 4.1 (3) 14.3 (2) - 40.0 (4) - 33.3 (2) - - 

   Passive modality – laser, etc. 2.2 (4) - 5.4 (4) - - - 6.9 (2) - 16.7 (3) - 

   Yoga, tai chi, dancing, etc. 9.4 (17) 5.6 (1) 14.9 (11) - 26.7 (12) - 6.9 (2) - 33.3 (6) - 

   Functional skills training 2.2 (4) 16.7 (3) 2.7 (2) 21.4 (3) 6.7 (3) 10.0 (1) 3.4 (1) 16.7 (1) - - 

   Multi-target exercise program 48.3 (87) 44.4 (8) 39.2 (29) 50.0 (7) 40.0 (18) 30.0 (3) 34.5 (10) 50.0 (3) 33.3 (6) 75.0 (3) 

   Individualized rehab program 3.3 (6) 11.1 (2) 6.8 (5) 14.3 (2) 2.2 (1) 10.0 (1) 3.4 (1) - - - 

   Other 2.8 (5) - 6.8 (5) - 4.4 (2) 10.0 (1) 24.1 (7) - 5.6 (1) 25.0 (1) 

   Unclear or not reported 2.8 (5) - 8.2 (6) 7.1 (1) 4.4 (2) - 24.1 (7) - 5.6 (1) - 
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Table 4 (continued). Description of person- and facility-level physical rehabilitation interventions presented by domain 

evaluated 

 Other domains 

Domain of outcome Discharge Feasibility 

Level of intervention Person facility person facility 

Number of articles n=14 n=3 n=14 n=0 

Description of intervention     

Mean frequency, days/week  

  (range) 

not 

reported 

not 

reported 

3.1 

(2-5) 

- 

   % articles not reporting 100 100 7.1 - 

Mean time per visit, minutes 

   (range) 

not 

reported 

not 

reported 

36.7 

(20-60) 

- 

   % articles not reporting 100 100 7.1 - 

Mean length of intervention, weeks 

   (range) 

not 

reported 

40.5  

(40.5-40.5) 

10.5  

(1-25) 

- 

   % articles not reporting 100 66.7 0 - 

Type     

   Strength only - - 14.3 (2) - 

   Balance only - - - - 

   Aerobic only - - 7.1 (1) - 

   Flexibility/Range of motion only - - - - 

   Recreational activities only - - - - 

   Walking/ambulation only - - - - 

   Restorative/rehabilitative nursing - - - - 

   Passive modality – laser, etc. - - 7.1 (1) - 

   Yoga, tai chi, dancing, etc. - - 7.1 (1) - 

   Functional skills training - - 7.1 (1) - 

   Multi-target exercise program - - 50.0 (7) - 

   Individualized rehab program 92.9 (13) 66.7 (2) 7.1 (1) - 

   Other - - - - 

   Unclear or not reported 7.1 (1) 33.3 (2) - - 
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Table 4 (continued). Description of person- and facility-level physical rehabilitation interventions presented by domain 

evaluated 

 a priori domains 

Domain of outcome ADLs Falls Cognition Pain Incontinence 

Level of intervention Person Facility Person Facility Person Facility Person Facility Person Facility 

Number of articles n=100 n=22 n=48 n=14 n=53 n=5 n=20 n=4 n=12 n=3 

Description of intervention 

(continued) 

          

Profession delivering            

   Physical therapist 21.0 (21) 18.2 (4) 16.7 (8) 35.7 (5) 13.2 (7) 20.0 (1) 10.0 (2) 75.0 (3) 8.3 (1) 66.7 (2) 

   Occupational therapist 2.0 (2) 9.1 (2) - - 1.9 (1) - - - - - 

   Nursing  6.0 (6) 40.9 (9) 10.4 (5) 28.6 (4) 3.8 (2) 20.0 (1) 20.0 (4) 25.0 (1) 8.3 (1) 33.3 (1) 

   Recreation staff 2.0 (2) 9.1 (2) 2.1 (1) 7.1 (1) 1.9 (1) - - - - - 

   PTA or OTA only 2.0 (2) 4.5 (1) - 7.1 (1) 1.9 (1) - - - - - 

   Fitness/yoga/tai chi instructor 8.0 (8) - 8.3 (4) - 17.0 (9) - 10.0 (2) - - - 

   Exercise physiologist 1.0 (1) 4.5 (1) 2.1 (1) 7.1 (1) 1.9 (1) 20.0 (1) - - - - 

   Interdisciplinary rehabilitation staff 25.0 (25) 18.2 (4) 8.3 (4) - 13.2 (7) 40.0 (2) 5.0 (1) - 16.6 (2) - 

   Kinesiologist 1.0 (1) - - - 1.9 (1) - - - - - 

   Research staff 11.0 (11) - 22.9 (11) - 22.6 (12) - 20.0 (4) - 50.0 (6) - 

   Other 4.0 (4) - 2.1 (1) - 5.7 (3) - 5.0 (1) - - - 

   Unclear or not reported 14.0 (14) 9.1 (2) 20.7 (10) 35.7 (5) 13.1 (7) - 35.0 (7) - 16.6 (2) - 

Format of delivery           

   Group only 42.0 (42) 22.7 (5) 39.6 (19) 50 (7) 77.8 (28) 40.0 (2) 35.0 (7) 75.0 (3) 26.6 (2) 33.3 (1) 

   Individual only 28.0 (28) 22.7 (5) 27.1 (13) 42.9 (6) 44.4 (16) - 65.0 (13) 25.0 (1) 41.7 (5) 33.3 (1) 

   Group and individual 2.0 (2) 22.7 (5) 6.25 (3) 7.1 (1) - 40.0 (2) - - 8.3 (1) - 

   Unclear or not reported 22.0 (22) 49.1 (11) 18.7 (9) 7.7 (3) 19.3 (7) 20.0 (1) 5.0 (1) - 33.2 (4) 33.3 (1) 

 

ADLs=activities of daily living; PTA=physical therapy assistant; OTA=occupational therapy assistant 
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Table 4 (continued). Description of person- and facility-level physical rehabilitation interventions presented by domain 

evaluated 

 Other domains 

Domain of outcome Performance-based 

measures 

Mood Quality of life Responsive 

behaviours 

Sleep 

Level of intervention person facility person facility person facility person facility person facility 

Number of articles n=180 n=19 n=74 n=14 n=45 n=10 n=29 n=6 n=18 n=4 

Description of intervention 

(continued) 

          

Profession delivering            

   Physical therapist 22.2 (40) 22.2 (4) 16.2 (12) 28.6 (4) 24.4 (11) 30.0 (3) 3.4 (1) - - - 

   Occupational therapist 1.1 (2) - 4.1 (3) 7.1 (1) 2.2 (1) 10.0 (1) 3.4 (1) - - - 

   Nursing  2.2 (4) 50.0 (9) 9.5 (7) 28.6 (4) 4.4 (2) 50.0 (5) - 33.3 (2) 11.1 (2) - 

   Recreation staff 2.2 (4) 5.6 (1) 1.4 (1) 7.1 (1) - - 3.4 (1) - - - 

   PTA or OTA only 1.1 (2) 5.6 (1) 1.4 (1) - - - 3.4 (1) - - - 

   Fitness/yoga/tai chi instructor 16.1 (29) - 18.9 (14) - 24.4 (11) - 10.3 (3) - 22.2 (4) - 

   Exercise physiologist 2.2 (4) 11.1 (2) 4.1 (3) 7.1 (1) - - 3.4 (1) - - - 

   Interdisciplinary rehabilitation staff 7.8 (14) 11.1 (2) 8.1 (6) 21.4 (3) 6.7 (3) 10.0 (1) 6.9 (2) 16.7 (1) - - 

   Kinesiologist 0.6 (1) - - - - - - - - - 

   Research staff 21.1 (38) - 20.3 (15) - 24.4 (11) - 17.2 (5) 50.0 (3) 38.9 (7) 100.0 (4) 

   Other 2.2 (4) - 5.4 (4) - 4.4 (2) - 13.8 (4) - 5.6 (1) - 

   Unclear or not reported 21.6 (39) 16.7 (3) 8.1 (6) - 13.3 (6) - 20.6 (6) - 22.2 (4) - 

Format of delivery           

   Group only 35.6 (82) 55.6 (10) 54.1 (40) 50.0 (7) 66.7 (30) 30.0 (3) 41.4 (12) 16.7 (1) 33.3 (6) 50.0 (2) 

   Individual only 35.0 (63) 33.3 (6) 25.7 (19) 28.6 (4) 20.0 (9) 30.0 (3) 24.1 (7) 33.3 (2) 38.9 (7) 50.0 (2) 

   Group and individual 2.2 (4) 22.2 (4) 4.1 (3) 14.3 (2) 2.2 (1) 10.0 (1) 3.4 (1) 33.3 (2) - - 

   Unclear or not reported 18.2 (33) 16.7 (3) 10.8 (8) 21.4 (3) 13.3 (6) 30.0 (3) 17.2 (5) 20.0 (1) 27.7 (5) - 

 

PTA=physical therapy assistant; OTA=occupational therapy assistant 
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Table 4 (continued). Description of person- and facility-level physical rehabilitation interventions presented by domain 

evaluated 

 Other domains (continued) 

Domain of outcome Discharge Feasibility 

Level of intervention Person facility person facility 

Number of articles n=14 n=3 n=14 n=0 

Description of intervention 

(continued) 

    

Profession delivering      

   Physical therapist 7.1 (1) 33.3 (1) 21.4 (3) - 

   Occupational therapist - - -  

   Nursing  - - - - 

   Recreation staff - - - - 

   PTA or OTA only - - - - 

   Fitness/yoga/tai chi instructor - - 28.6 (4) - 

   Exercise physiologist - - - - 

   Interdisciplinary rehabilitation staff 85.7 (12) 33.3 (1) 7.1 (1) - 

   Kinesiologist - - 7.1 (1) - 

   Research staff - - 7.1 (1) - 

   Other - - - - 

   Unclear or not reported 14.3 (2) 33.3 (1) 28.5 (4) - 

Format of delivery     

   Group only - - 42.9 (6) - 

   Individual only 14.3 (2) - 42.9 (6) - 

   Group and individual - - 7.1 (1) - 

   Unclear or not reported 85.7 (12) 100 (3) 7.1 (1) - 

 

PTA=physical therapy assistant; OTA=occupational therapy assistant 
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The vast majority of outcomes were measured at the resident-level, with the 

most common measures being a dynamometer, the Timed-up-and-go, walking 

tests (e.g., 10 metre walk), chair stand tests (e.g., 30 second sit to stand), the 

Geriatric Depression Scale, the Barthel Index, the Mini-Mental State Exam, and 

the Functional Independence Measure (Table 5). At the facility-level, the only 

constructs that were measured were ADLs, falls, urinary incontinence, pressure 

ulcers, restraints, locomotion ability and discharge (Table 5). System-level 

outcomes were measured in 11 articles. Number and duration of hospitalization 

episodes, cost and labour of service provision, discharge location, survival time, 

and process outcomes (e.g., number of referrals, reason for referrals) were the 

constructs measured at the system-level.  

 

Research question 3: Tools or models for determining eligibility for services 

Though two articles38,39 were identified as reporting a model for determining 

eligibility for PR services in LTC, neither article provided evidence of 

validation (i.e., proof of face, construct or criterion validity demonstrated) and 

therefore were not included in the current review.  
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Table 5. Constructs and outcome measures used presented by the level of evaluation 

  Level of outcome, measures used  

Domain Constructs measured Person n (%) Facility n (%) 

ADLs Activities of daily living n=144  n=2  

 Functional independence (e.g., level of  Barthel Index 35.4 (51) RAI-MDS ADL quality indicator  50 (1) 

 assistance required to perform Functional independence measure 13.2 (19) Functional independence measure  50 (1) 

 functional tasks) Katz Index 5.6 (8)   

 Functional mobility RAI-MDS† ADL* scale 5.6 (8)   

 % achieved functional independence Rivermead 4.9 (7)   

  Physical Disability index 1.4 (2)   

  Nursing home physical performance test 1.4 (2)   

  Other 32.6 (47)   

Falls # of falls n=48  n=3  

 # of injurious falls Chart review/incident report 31.3 (15) Chart review/incident report 100 (3) 

 Falls rate Falls efficacy scale 37.5 (18)   

 % of residents falling Fear of falling questionnaire 8.3 (4)   

 Falls risk Other 8.3 (4)   

 Falls efficacy Not reported 35.4 (17)   

 Fear of falling     

Cognition Cognitive function n=99  n=0  

 Executive function Mini-mental state exam 33.3 (33)   

 Memory Other 34.3 (33)   

  Verbal, word, letter or category fluency 8.1 (8)   

  Wechsler memory scale 6.1 (6)   

  Rivermead behavioural memory test 5.1 (5)   

  Eight word recall 5.1 (5)   

  Stroop test 5.1 (5)   

  Functional independence measure 2.0 (2)   

  Picture completion test 2.0 (2)   

  Symbol digit task 2.0 (2)   

ADLs=activities of daily living; RAI-MDS=resident assessment instrument – minimum data set; n=number of times outcome was used  
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Table 5. (continued) Constructs and outcome measures used presented by the level of evaluation 

  Level of outcome, measures used  

Domain Constructs measured Person n (%) Facility n (%) 

Pain Pain intensity n=28  n=0  

 Pain location Other 42.9 (12) 
  

 Discomfort Numeric pain rating scale 25.0 (7) 
  

 
 

Verbal rating score 14.3 (4)   

  Geriatric pain measure 10.7 (3)   

  Visual analog scale 7.1 (2)   

Incontinence Incontinence status n=19 
 

n=2  

 Incontinence frequency Observation 42.1 (8) RAI-MDS unplanned urinary  50.0 (1) 

 Urgency Daily urinary forms 21.1 (4) catheter placement quality 

indicator 

 

 
Nocturia Self-report 15.8 (3) RAI-MDS incontinence quality 

indicator 

50.0 (1) 

 Toileting ratio Other 15.8 (3) 
  

 % of checks incontinent Pad wetting test 10.5 (2)   

Pressure Presence of pressure ulcers n=19 
 

n=2  

ulcers Appearance of wounds Observation 47.4 (9) RAI-MDS pressure ulcer quality  100 (2) 

 Wound surface area Photograph or tracing 15.8 (3) indicator  

 Wound volume Other 36.8 (7)    
Healing rate 

 
 

 
 

 Risk of pressure ulcer 
  

  

Infections Incidence of urinary tract infections n=3 
 

n=0  

 Incidence of pneumonia, acute 

bronchitis 

Chart review 100 (3)   

Restraints Type of restraint used n=1 
 

n=4  

 % residents with restraints Chart review  100 (1) Chart review 100 (4) 

 Reason for restraint use 
  

  

 Types of restraint reduction 

interventions 

  
  

RAI-MDS=resident assessment instrument – minimum data set; n=number of times outcome was used 
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Table 5. (continued) Constructs and outcome measures used presented by the level of evaluation 

  Level of outcome, measures used  

Domain Constructs measured Person n (%) Facility n (%)   
n=580  n=2  

Performance Functional mobility Other 14.7 (85) Walking test 50 (1) 

based Functional balance Dynamometer, mechanical force 12.0 (61) Functional independence  50 (1) 

measures Balance Timed up and go 10.3 (60) Measure -  

 Strength Walking tests (e.g., 10 metre walk) 9.3 (54) locomotion component  

 Grip strength Chair stand tests (e.g., 30 second sit to stand 8.1 (47)   

 Flexibility Six-minute walk test 6.2 (36)   

 Range of motion Not reported 5.5 (32)   

 Endurance Berg Balance Scale 5.0 (29)    
Physical performance Tinetti Performance  4.3 (25) 

 
 

 Ability to climb stairs Single leg stance test 3.8 (22) 
  

 Postural sway Sit and reach test 3.3 (19)   

 Coordination Goniometry 3.3 (19)   

 
 

Functional reach test 2.4 (14)   

 
 

1 repetition maximum  1.6 (9)   

 
 

Progressive balance tests 1.6 (9)     
Manual muscle testing 1.4 (8) 

 
 

 
 

Back scratch test 1.4 (8)   

 
 

Short Physical Performance Battery 1.4 (8)   

  Elderly mobility scale 0.9 (5)   

  2-minute step test 0.7 (4)   

  Arm curl test 0.7 (4)   

  Seniors’ fitness test 0.3 (2)   

  Physical performance test 0.3 (2)   

n=number of times outcome was used 
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Table 5. (continued) Constructs and outcome measures used presented by the level of evaluation 

  Level of outcome, measures used  

Domain Constructs measured Person n (%) Facility n (%) 

Mood Depression n=98  n=0  

 Anxiety Geriatric depression scale 43.9 (43) 
  

 Morale Other 25.5 (25) 
  

 Affect Cornell scale of depression in dementia 9.2 (9)   

 Loneliness Philadelphia Geriatric Centre Morale scale 7.1 (7)   

 Happiness Hospital Anxiety and depression scale 3.1 (3)   

  Tawainese depression questionnaire 3.1 (3)   

  Observed affect scale 3.1 (3)   

  Dementia mood assessment scale 2.0 (2)     
Alzheimer’s mood scale 2.0 (2) 

 
 

 
 

UCLA loneliness scale 2.0 (2) 
  

 
 

Subjective happiness scale 2.0 (2)   

Quality of  Quality of life n=55 
 

n=0  

life Health related quality of life Other 30.9 (17)   

 Life satisfaction Short Form-12 14.5 (8)   

 
 

EQ5D 14.5 (8)     
Life satisfaction index 12.7 (7) 

 
 

 
 

Dementia quality of life instrument 10.9 (6)   

 
 

Short Form-36 9.1 (5)   

  WHO Quality of Life scale – short form 5.5 (3)   

  Short Form -8 3.6 (2)   

Sleep Sleep quality n=28  n=0  

 Nighttime Sleep time Actigraphy or polysomnography 39.3 (11) 
  

 Daytime sleep time Pittsburgh sleep quality index 28.6 (8)   

EQ5D= EuroQol 5-dimension quality of life scale; WHO=World Health Organization; n=number of times outcome was used 
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Table 5. (continued) Constructs and outcome measures used presented by the level of evaluation 

  Level of outcome, measures used  

Domain Constructs measured Person n (%) Facility n (%) 

Responsive Agitation n=37  n=0  

behaviours Verbal or physical aggression Cohen-Mansfield agitation inventory 27.0 (10) 
  

 
 

Neuropsychiatric inventory 18.9 (7) 
  

 
 

Observation 13.5 (5)   

   Other 13.5 (5)   

  Not reported 10.8 (4)   

  Memory and behavioural checklist 5.4 (2)   

  Ease of care inventory 5.4 (2)   

  Minimum data set behaviour rating scale 5.4 (2)   

Discharge Discharge destination n=19 
 

n=4  

 Length of stay medical records or chart review 89.5 (17) medical records or chart review 100 (4)  
Discharge rate self-report 5.3 (1) 

 
 

 % discharged to community goal attainment scaling 5.3 (1)   

 Successful/unsuccessful rehab 
  

  

 death/survival time from admission 
  

  

Feasibility attendance n=30 
 

n=0  

 recruitment therapist documentation 46.7 (14)   

 drop-out rate research records 33.3 (10)   

 program adherence Other 20.0 (6)   

 hostility to therapy     

 occurrence of adverse events     

 accuracy of intervention delivery     

 therapist’s opinions and 

experiences 

    

n=number of times outcome was used 
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DISCUSSION 

 

The current review demonstrates that the majority of PR interventions are 

delivered and evaluated at the resident-level with performance-based measures, 

ADLs, and mood being the most frequently reported outcomes. A key 

knowledge gap is research evaluating interventions and outcomes that reflect 

goals relevant to residents beyond mobility, falls, and independence, such as 

mood and quality of life. It is unclear whether the characteristics of the residents 

included are reflective of the medically complex residents who actually live in 

LTC. Therefore, length of stay of residents included in studies should be 

differentiated and both functional and palliative goals should be contemplated, 

such as relief from pain and living an active life until death. Intervention studies 

should explore realistic and sustainable delivery methods, evaluate PR at 

multiple levels (e.g., resident and facility) and tool development for determining 

service eligibility is imperative to ensure equality in access. Table 6 provides a 

summary of key take home points for clinicians and researchers in PR and LTC. 

 

Table 6. Key points and take home messages     
Key points Evidence from scoping review 

Researchers  

• Include residents who 

are reflective of those 

currently in long-term 

care (e.g., with cognitive 

impairment, medically 

complex) 

• 23.4% of studies included only ambulatory 

residents, with very few specifically including 

non-ambulatory or bedridden, 16.3% included 

residents with evidence of dementia, 27.3% 

excluded medically acute 

• Explore realistic and 

sustainable interventions 

(e.g., multidisciplinary 

integrated models of 

care) 

• Frequently delivered by research staff, or 

physical therapist 3-5 days per week, 25-50 

minutes, 10-18 weeks 

• Examine short-stay • Length of stay often not distinguished 
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models of care (e.g., 

convalescent care) 

inclusion/exclusion criteria  

• Explore and evaluate 

palliative models of care 

including rehabilitation 

(e.g., relief from pain 

and other symptoms, 

active life until death) 

• 27.3% excluded medically acute, mood and 

quality of life less frequently used as outcome 

measures 

• Analyze effects of 

rehabilitation 

interventions at facility- 

and system-levels (e.g., 

use quality indicators, 

healthcare transitions) 

• Majority of outcomes reported at the resident-

level 

• Develop tools for 

determining who could 

receive services 

• No validated tools for determining service 

eligibility were found 

Clinicians  

• Top 5 papers to read for 

clinicians providing 

rehabilitation in long-

term care: 

1. Crocker T, Forster A, Young J, Brown L, Ozer 

S, Smith J, et al. Physical rehabilitation for 

older people in long-term care. Cochrane 

Database Syst Rev 2. 2013. 

2. Valenzuela T. Efficacy of progressive 

resistance training interventions in older adults 

in nursing homes: a systematic review. J Am 

Med Dir Assoc. 2012;13(5):418-428. 

3. de Souto Barreto P, Morley JE, Chodzko-Zajko 

W, H Pitkala K, Weening-Djiksterhuis E, 

Rodriguez-Manas L, et al. Recommendations 

on Physical Activity and Exercise for Older 

Adults Living in Long-Term Care Facilities: A 

Taskforce Report. J Am Med Dir Assoc 2016 

May 1;17(5):381-392.  

4. Guzman-Garcia A, Hughes JC, James IA, 

Rochester L. Dancing as a psychosocial 

intervention in care homes: a systematic review 

of the literature. Database of Abstracts of 

Reviews of Effects. 2013(3):914-924. 

5. Silva RB, Eslick GD, Duque G. Exercise for 

falls and fracture prevention in long term care 

facilities: a systematic review and meta-

analysis. J Am Med Dir Assoc. 

2013;14(9):685-9.e2.  

• 10 most frequently used 

outcome measures to 

evaluate physical 

rehabilitation in long-

term care: 

Performance-based measures: 

1. Dynamometer 

2. Timed Up and Go 

 

Activities of daily living: 

3. Barthel Index 

4. Functional Independence Measure 

 

Mood: 

5. Geriatric Depression Scale  

6. Philadelphia Geriatric Centre Morale Scale 

 

Falls:  
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7. Chart review/incident report 

8. Falls Efficacy Scale 

Quality of life: 

9. Short-Form 12 

10. Life Satisfaction Index 

 

Evidence from the current review is in line with recently developed 

recommendations for physical activity in LTC.40 However, the sustainability 

and applicability of the results to rehabilitation professionals such as physical 

therapists are questionable. First, research staff or physical therapists were most 

frequently reported to deliver resident-level PR interventions. Research staff 

delivering PR interventions precludes the ability for knowledge translation and 

integration of the PR intervention into practice. Significant gaps in facilitating 

knowledge into practice are evident in the LTC sector, with less than 5 percent 

of the knowledge translation literature focusing on LTC.41,42 Second, the time 

and frequency for service delivery was on average approximately 45 minutes 

per session on 3 days per week and physical therapists were often reported as 

the professional delivering the intervention.  In many jurisdictions, access to 

physical therapy is limited and requires a limited-time episode of care, whereby 

rehabilitation services are provided for short periods for residents to achieve 

specific, time-bound goals.23 Therefore, the opportunity for ongoing physical 

therapy services delivered solely by a physical therapist is not realistic in the 

current health care climate. There is a need to explore the effectiveness of 

pragmatic, multidisciplinary PR interventions that will assist in moving research 

into practice in LTC.  
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Our review demonstrates that performance based measures or measures of 

ADLs, such as the Timed-Up and Go or the Barthel Index, are frequently used 

to evaluate the effect of PR in LTC. Clinicians can use these measures to 

evaluate their services within the context of the residents’ functional goals. 

However, consideration should be given to a more comprehensive set of 

resident-centred goals. Though improving physical function has been identified 

as a priority for residents and health care providers and is often the target of 

PR,43 independent ambulation may not be a realistic goal for all residents. 

Indeed, it has been suggested that rehabilitation requires a more extensive 

definition than merely achieving functional independence, in that consideration 

should be given to social, psychological and emotional health.44,45 Therefore, 

clinicians should also consider measuring constructs aside from function such as 

mood and quality of life. 

Based on the length of stay, cognitive and functional abilities of the residents 

included in the current literature regarding PR in LTC, the participants are not 

representative of the population of residents currently living in LTC homes. 

First, most articles included in the current review did not report the length of 

stay of residents. Though the majority of residents in Canada are long-stay,15 

there has been a recent increase in the number of short-stay, “convalescent” care 

beds in Ontario.22 Internationally, there are other short-stay models, for example 

in the United States residents in skilled nursing facilities often return to the 

community, while in Europe there are specific wards dedicated to PR.7,24,35 Only 

a small proportion of articles included in the current review explicitly described 
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a population of short-stay residents included in their study, suggesting there is 

room for future work to determine the most appropriate PR interventions for 

residents who may be admitted to LTC for short-term rehabilitation.  

On the other hand, for the vast majority of residents who are indeed long-stay 

there is a need to include the expertise of PR into palliative care services. There 

is a global increase in the complexity and acuity of residents in LTC31 and PR is 

relevant to several aspects of the principles of palliative care, as defined by the 

World Health Organization, including relief from pain and other symptoms and 

helping residents to live as actively as possible until death.46 Alternatives to 

pharmaceutical management of pain and palliation have also been expressed as 

priority areas for research in LTC.47 Additionally, while it is encouraging that a 

growing body of literature focuses on residents with dementia, only 16 percent 

of the literature about PR in LTC included residents with dementia. In contrast, 

more than 80 percent of the residents in LTC have some degree of dementia.15 

The discrepancy between the research and reality indicates that there may be 

selection bias within the current body of literature, where residents with 

dementia are excluded and the resulting population is not representative of the 

true LTC demographics.   

The current review was unable to identify any validated tools or models for 

determining eligibility for PR services in LTC. Jurisdictional differences in 

rates of residents receiving rehabilitation services both nationally and 

internationally suggest that access to services does not match resident need.6,8,34 

Development of tools to ensure equality in access to services that match the 
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needs of residents is necessary so that services are received appropriately. 

Indeed, there may be subgroups of residents who require more intensive therapy 

while others may benefit from low volume maintenance programs, and residents 

admitted to LTC indefinitely may have different needs than those whose goals 

include returning to the community. Leadership and future tool development are 

needed to guide research and policy decisions around who should receive PR in 

LTC.  

Study Limitations  

An inherent limitation of a scoping review is that it provides breadth on a topic 

rather than depth.25,26 The current review provides a broad view of PR 

interventions and how they have been evaluated in LTC, but is unable to 

describe the effectiveness of those PR interventions on specific outcomes. On 

the other hand, providing a breadth of knowledge may prove useful to several 

disciplines of knowledge users in LTC including service providers (e.g., 

rehabilitation professionals, nurses, kinesiologists), administration and policy-

makers. The majority of the literature found in this review was from the United 

States, therefore conclusions around reported interventions and outcomes 

measured are likely more reflective of PR in the United States. Additionally, 

since articles reporting on the same study population were not grouped there 

may have been double counting of studies. However, all duplicate articles were 

removed so only articles with the same population but different outcomes were 

included. An additional limitation of the current study is that only studies and 

grey literature published in English were included, limiting the review to 
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articles published in English speaking countries or to those that have funds for 

translation services. Lastly, the scope of the current review is limited in 

providing recommendations for approaches to rehabilitation for all international 

groups as there may be additional literature not included in the search strategy. 

For example, “intermediate care” is used in the United Kingdom for 

rehabilitation in LTC homes and might not have been captured in our search. 

 

CONCLUSION 

 

The majority of PR interventions are delivered and evaluated at the resident-

level and the most common outcomes reported are performance-based 

measures, ADLs, and mood. A key knowledge gap was the consideration of PR 

in relation to goals relevant to residents such as quality of life. The 

characteristics of the residents included in future studies should reflect the 

medically-complex residents who live in LTC and length of stay of residents 

included in studies should be differentiated. Intervention studies should also 

explore realistic and sustainable delivery methods, while tool development for 

determining service eligibility is necessary to ensure equality in rehabilitative 

care across the LTC sector. 
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CHAPTER 4 – STUDY 2 

 

What do we know about physical rehabilitation and facility-level quality 

indicators in long term care? A scoping review and consensus process 

 

INTRODUCTION 

 

Quality indicators (QIs) are facility-level measures that are used internationally 

to capture the structure, process and outcomes within and between long-term 

care (LTC) homes. QIs can be publicly reported to encourage consumers to 

make informed decisions around the quality of service providers and to 

stimulate internal quality improvement strategies within LTC homes.20 QIs can 

be used by frontline staff, policy-makers, and residents and their families to 

guide clinical decision making, evaluate and report treatment effectiveness, 

benchmark achievements, guide and evaluate quality improvement initiatives 

and strategic planning, implement guideline recommendations, inform policy, 

set national benchmarks and determine resource allocation.33 In some countries, 

there is even a shift to base LTC payment on QI performance.48  

There is an incentive to improve QI performance to receive additional, often 

scarce resources within the LTC sector. Furthermore, for those providing care, 

facility-level QI reporting can be a mode to advocate more effectively for 

additional resources. Physical rehabilitation (PR) is defined as active (e.g., 

exercise) and passive (e.g., therapeutic modalities) methods to maintain or 

improve mobility, physical activity, and overall health and wellness 5. PR is an 
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element of interdisciplinary care in LTC that can influence QIs, particularly 

those related to physical function.4 However, PR is provided to proportionally 

few residents internationally.5-8 With scant resources, we need to understand 

how PR influences existing QIs to ensure quality PR is being provided and to 

advocate for increased funds to support rehabilitation initiatives. QIs provide a 

mechanism to evaluate effects of PR or quality improvement strategies at the 

facility-level. Indeed, several intervention trials in LTC have shown 

improvement in QIs.49-51 

There had been a recent emphasis on the importance of using QIs to evaluate 

rehabilitative care,33 but it is unclear which QIs should be used, particularly in 

LTC. First, evaluation of PR has occurred mostly at the resident-level with few 

studies reporting facility-level QIs.17 Additionally, recent knowledge syntheses 

do not delineate which facility-level measures have been used.17 To advance 

evaluation and practice, there is a need to determine which QIs could reflect 

quality rehabilitative care, and including specificity with respect to prevention 

of decline, maintenance or improvement in a QI.  For example, LTC residents 

are susceptible to rapidly declining health. Therefore, does lack of improvement 

in physical functioning suggest poor quality rehabilitative care? Or is 

maintenance of physical functioning a more realistic goal for this population?17  

The purpose of the current study was to identify which facility-level QIs should 

be used to evaluate PR in LTC.  We used a multi-method process to: 1) identify 

which QIs have been used to evaluate PR in LTC in the literature (addressed by 
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the scoping review); and 2) consult stakeholders to come to consensus on which 

QIs should be used (addressed by the consensus process).  

 

METHODS - LITERATURE REVIEW 

 

The protocol for the scoping review has been previously published.36 A scoping 

review was conducted according to the framework proposed by Arksey and 

O’Malley25 and the suggestions of Levac et al..26 The research question for the 

scoping review was: which facility-level QIs have been used to evaluate the 

efficacy or effectiveness of PR in LTC?  

Data sources 

A comprehensive literature search was performed in August 2014, and was 

updated in May 2015 and December 2016.  A liaison librarian performed the 

search in the following licensed databases: MEDLINE PubMed(1946-present), 

EMBASE Ovid(1974-present), CINAHL(1981-present), Cochrane Database of 

Systematic Reviews(1994-present), Physiotherapy Evidence Database, and 

Occupational Therapy Systematic Evaluation of Evidence database.36 A 

structured grey literature search was run in December of 2014 and 2016 on the 

following websites as well as broad Google search: Canadian Institute for 

Health Information; Ministry of Health and LTC; National institute of Health, 

and the Government and Legislative Libraries Online Publications Portal; 

Canadian Physiotherapy Association; Ontario Long-term Care Association; 
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American Academy of Physical Medicine and Rehabilitation; and the 

University of Waterloo library catalogue (a full government depository library). 

The first 100 pages of Google Search were screened by two team members as 

per the same protocol employed for the literature review. The key concepts used 

in the searches were: PR, LTC, and evaluation including QIs.36 The key 

concepts were combined using the Boolean Operator AND, and the search 

words within each concept were combined with OR (See Appendix 1). One 

final search was run in each database as the results for each research question 

may be applicable to the other research questions.36 

Study selection 

All abstracts were screened by two team members (CM and RP or JCG). A third 

party arbitrated in instances of disagreement. Articles were included based on 

the following criteria: 1) participants must reside in a LTC home defined as a 

home for residents who are unable to live independently, requiring access to 

nursing, personal care, support and/or supervision;37 2) more than half of the 

participants must have a mean or median age of 65 or older; 3) focus of the 

article is PR as defined by the Canadian Physiotherapy Association:  

“Promoting optimal mobility, physical activity and overall health and 

wellness; Preventing disease, injury, and disability; Managing acute and 

chronic conditions, activity limitations, and participation restrictions; 

Improving and maintaining optimal functional independence and physical 

performance; Rehabilitating injury and the effects of disease or disability with 

therapeutic exercise programs and other interventions; and Educating and 
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planning maintenance and support programs to prevent re-occurrence, re-

injury or functional decline.” 

(http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-416b-9c9d-

38277c0e6643/DoPEN(final).pdf.aspx)4 where PR is provided via physical 

therapy, occupational therapy, nursing, recreation therapy, or restorative care;  

4) presents a facility-level QI used to evaluate PR. Case studies, mixed 

methods, prospective, longitudinal, retrospective case-control, randomized 

controlled trials, quasi-randomized clinical trials or controlled trials, clinical 

practice guidelines, systematic reviews, and relevant reports generated by policy 

makers were included. Articles were excluded if they were non-English full 

texts, clinical commentaries, editorials, interviews, legal cases, letters, 

newspaper articles, patient education handout, abstract or unpublished literature. 

Data extraction 

Data was extracted in duplicate by two team members (CM and RP or JCG) 

using a pilot-tested data abstraction form. If disagreement occurred, a third party 

arbitrated. Data extracted from the articles included: title, authors, location 

(country), type of literature (e.g., peer-reviewed paper, policy report), study 

design (e.g., randomized controlled trial, cohort study), purpose of the study or 

report, number of facilities included, measure of rehabilitation provided, and a 

summary of the main findings. The information extracted regarding the QI 

included: name, description of calculation (numerator, denominator, risk 

adjustment, inclusion/exclusion criteria), description of data source for 

derivation of QI, stakeholder engagement process (yes/no, description of 

http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-416b-9c9d-38277c0e6643/DoPEN(final).pdf.aspx)
http://www.physiotherapy.ca/getmedia/e3f53048-d8e0-416b-9c9d-38277c0e6643/DoPEN(final).pdf.aspx)


60 
 

process), average prevalence/incidence, variance, sensitivity for change, and 

timeframe for improvement.36 Though studies were not formally assessed for 

quality (e.g., blinding of assessors, randomization), the study design was 

extracted and reported as a proxy measure of quality.  

 

METHODS - CONSENSUS PROCESS 

 

Nominal group technique (NGT) is an exploratory, mixed-method consensus 

method that brings experts together to explore solutions for situations requiring 

complex problem solving, priority setting or decision making.29 NGT involves a 

question posed to the group by a facilitator, the participants individually 

responding to the question, followed by small face-to-face group discussion to 

prioritise the ideas.29  

The group of participants in a NGT consensus process must have expertise 

relevant to the question being asked.29 Therefore, experts in PR and LTC were 

identified by the study team through key informants, contacted by the first 

author, and were invited to participate in an in-person consensus meeting. 

Participants were chosen based on their expertise in PR and LTC, and a 

representative from each of the following groups was invited: LTC service 

providers and clinicians (e.g., physical therapists, nurses, physicians), QI 

developers and users, policy-makers, and academics. 
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Prior to the in-person consensus meeting, participants were provided with the 

definition of a QI as follows: “aggregated resident-level data expressed as a 

fraction where the numerator is the number of residents with a particular 

outcome, and the denominator is the number of residents at risk for developing 

that outcome who are not otherwise excluded”,18 and a list of example QIs 

currently being used in the LTC context in Ontario (Table 7).  

 

Table 7. Quality indicators presented to stakeholders prior to in-person 

consensus meeting 

Domain of quality 

indicator 

Quality indicator description 

Wait times Median number of days to LTC home placement 

Incontinence Percentage of residents with worsening bladder 

control 

Activities of daily living Percentage of residents with increasing difficulty 

carrying out normal everyday tasks 

Cognitive function Percentage of residents whose language, memory 

and thinking abilities have recently decreased 

Pain Percentage of residents with pain that got worse 

recently 

Falls Percentage of residents who had a recent fall 

Pressure ulcers Percentage of residents who had a pressure ulcer 

that recently worsened 

Restraints Percentage of residents who are physically 

restrained 

Medication safety Percentage of residents prescribed a drug that 

should never be used among the elderly per 100, 

000 residents aged 65 and up 

Human health resources Number of injuries per 100 long-term care 

workers per year 

Infections Percentage of resident with one or more 

infections (urinary tract infection, pneumonia, 

respiratory infection, septicimia, viral hepatitis, 

wound infection, fever and recurrent lung 

aspiration) 

Other Please describe 

  
LTC=long-term care 
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The presented QIs are not specific to rehabilitation and were chosen as they are 

the QIs currently publicly reported in Canada. Though some of the QIs had little 

direct relevance to PR (e.g., wait times), the entire list was provided to the 

group of stakeholders so as not to bias their decision around which ones could 

be used to evaluate PR. These QIs are calculated using the Resident Assessment 

Instrument Minimum Data Set (RAI 2.0), are a valid reflection of quality of care 

activities within the home, and have adequate to good reliability.52,53 After 

reviewing the definition of a QI and the list of currently reported QIs, 

participants were asked to complete an online survey where they were asked: 

“What do you think should be the QIs used to evaluate PR in LTC?” They were 

asked to pick their top three choices from the provided list or to choose “other” 

and provide a description.  

At the in-person consensus meeting, the first author presented the results of the 

scoping review and the results of the pre-meeting online survey (presented as 

the frequency of votes for each QI). Participants were assembled in groups of 

five to six people, so that each group contained a diverse set of stakeholders 

(e.g., a clinician, policy-maker, and QI developer). Group discussions were led 

by a facilitator from the study team, and each facilitator followed the same 

semi-structured focus group guide. Participants were asked to discuss whether 

they agreed with the rankings, if they were surprised by any omissions, and if 

there were any other QIs that should be considered. Participants were then asked 

to independently rank the QIs from 1 to 3, with 1 being “most important”. The 
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weighted ranking was calculated by assigning each QI labelled as “1” a value of 

3, 2 to those labelled as “2” and 1 to those labelled as “3”, and summing all the 

rankings for each QI. The results of the weighted rankings were presented back 

to the large group and they were asked to discuss the same questions in a large 

focus group. All focus groups were audio-recorded and transcribed verbatim. 

Descriptive content analysis54,55 was used to analyze the qualitative data 

obtained from the focus groups. The results of the descriptive content analysis 

were used to support reasoning and decision-making behind the rankings of the 

QIs. All data were analyzed by two members of the study team, with third party 

arbitration if disagreement occurred. First, data were coded for general themes 

of information, then reassembled and grouped into more specific themes and 

subthemes based on patterns and relationships in the data.55 Trustworthiness of 

the data were achieved through member checking.56 A summary of the results of 

the discussions were sent to each participant and they were asked to state 

whether or not they agreed that the summary accurately reflected the 

discussions, and whether they had any additional comments. Participants 

identified the summary was accurate and no changes were made. Ethics 

approval was obtained from the research ethics board at the University of 

Waterloo and participants provided informed consent. 

 

RESULTS OF DATA SYNTHESIS 
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Of the 881 full-text articles screened for inclusion, three peer-reviewed articles 

(one retrospective correlational study,57 one cross-sectional correlational 

study,58 and one randomized controlled trial59) and two grey literature 

reports32,60 described QIs used to evaluate PR in LTC (Figure 4, Table 8). Two 

were from the United States57,60 while the remainder were from Finland,58 

Taiwan,59 and Canada.32 The number of facilities included in the articles and 

reports ranged from seven59 to 966.32  

 

Figure 4. Flow of studies through the scoping review   
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Table 8. Description of articles using quality indicators to evaluate physical rehabilitation in long-term care 

Author, year Country Type of 

publication 

Study design Sample size Purpose of study/report 

Silverstein, 200657 United 

States 

Peer reviewed 

article 

 

 

retrospective 

correlational study 

211 special nursing 

facilities 

To examine the usefulness of the nursing 

home QIs for differentiating among 

providers for rehab purposes 

 

Vahakangas, 200858 Finland Peer reviewed 

article 

 

 

cross-sectional 

correlational study 

256 care units To examine the association between 

rehabilitation care practices and quality 

outcomes 

 

Wu, 201059 Taiwan Peer reviewed 

article 

 

 

randomized 

controlled trial 

7 LTC facilities To evaluate the clinical effectiveness of 

an integrated care model 

Canadian Institute 

for Health 

Information, 

Canada, 201332 

Canada Grey literature 

 

 

Report, expert 

opinion 

966 nursing homes To provide a baseline for tracking the 

quality of care in Canadian LTC homes 

Centre for Medicare 

& Medicaid 

Services, USA, 

201460 

United 

States 

Grey literature 

 

 

Report, expert 

opinion 

Not applicable Describe a specifications of a new quality 

measure for functional status 

 

LTC=long-term care 
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Table 8. (continued) Description of articles using quality indicators to evaluate physical rehabilitation in long-term care 

Author, year Measure of rehabilitation Main findings 

Silverstein, 200657 FIM, percentage of residents discharged to the 

community, “prepared to manage”  

 

- No quality measures correlated with any rehab 

outcomes 

- Residualized FIM motor gain did not correlate 

with any QI or quality measure 

-Prevalence of restraints correlated with community 

discharge percentage 

- Incidence of decrease in range of motion 

negatively correlated with “prepared to manage 

care at discharge” 

Vahakangas, 200861 Amount of rehabilitation nursing provided 

 

- High rates of rehab were associated with lower 

prevalence of bedridden residents and lower rates 

of residents with little or no activity 

- No statistical significance with the other QIs 

 

Wu, 201059 Interdisciplinary care team including geriatrician, 

nurses, physical therapists, dietitians, and social 

workers, actively participated in daily care with 

onsite staff 

- unplanned feed tube replacement was 

significantly reduced in integrated care model 

- all other QIs were not significantly different 

Canadian Institute for Health 

Information, Canada, 201332 

n/a  “…variation in performance suggests differences 

across facilities in their approach to restorative 

care.” 

 

Centre for Medicare & Medicaid 

Services, USA, 201460 

n/a  “This quality measure addressed the importance of 

1) conducting a comprehensive functional 

assessment at the time of admission….” 
FIM=functional independence measure; QI=quality indicator
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An activities of daily living QI was reported in two of the peer-reviewed 

articles57,58 with both using a decline in late-loss activities of daily living (bed 

mobility and eating), while one grey literature report32 discussed residents who 

improved their ability to transfer and walk or wheel. Two of the peer-reviewed 

papers reported a physical activity QI (little or no activity), the prevalence of 

bedridden residents, and of bowel and bladder incontinence.57,58 One QI 

reflecting whether a functional assessment was completed was used in the other 

grey literature report.60 Other QIs examined are found in Table 9. Only the grey 

literature reports32,60 described some, but not all elements of the calculation (i.e., 

numerator, denominator) of the QIs reported. The QIs that appeared to be 

related to rehabilitation delivery or outcomes were decreased range of motion,57 

lower prevalence of bedridden residents and residents with little or no activity,58 

and unplanned feed tube placement.59 Limited evidence to support the use of a 

specific QI to evaluate PR was available in the included articles. Only two peer-

reviewed and one grey literature report identified the source of data 

derivation;32,57,58 one reported the involvement of a consensus process;60 one 

reported the prevalence and variance,32 and none reported the sensitivity or 

timeframe for change (Table 9).   
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Table 9.  Evidence for use of quality indicators to evaluate physical rehabilitation in long-term care 

Author, year 

of publication 

Silverstein, 200660 Vahakangas, 200861 

Quality 

indicator(s) 

examined 

All nursing home quality indicators: 

- incidence of new fracture, prevalence of falls, prevalence of behaviour symptoms 

affecting others, prevalence of symptoms of depression, prevalence of symptoms of 

depression without antidepressant therapy, use of 9 or more different medications, 

incidence of cognitive impairment, prevalence of bladder or bowel incontinence, 

prevalence of occasional or frequent bowel or bladder incontinence without a toileting 

plan, prevalence of indwelling catheter, prevalence of fecal impaction, prevalence of 

urinary tract infections, prevalence of weight loss, prevalence of tube feeding, prevalence 

of dehydration, prevalence of bedfast residents, incidence of decline in late loss activities 

of daily living, incidence of decline in range of motion, prevalence of antipsychotic use in 

absence of psychosis, prevalence of anti-anxiety/hypnotic use, prevalence of hypnotic use 

>2 days per week, prevalence of daily physical restraints, prevalence of little or no activity, 

prevalence of stage 1-4 pressure ulcers 

- prevalence of bowel and bladder 

incontinence 

- prevalence of bedridden residents  

- incidence of decline in late-loss activities of 

daily living 

- prevalence of little or no activity 

- prevalence of stage 1-4 pressure ulcers 

Data source 

derivation 
RAI-MDS RAI-MDS 

Numerator Not reported Not reported 
Denominator Not reported Not reported 
Inclusion/ 

Exclusion 
Not reported Not reported 

Consensus 

process 
Not reported Yes – reviewed by several national clinical 

panels including all disciplines involved in 

delivering care 
Prevalence Not reported Not reported 
Variance Not reported Not reported 
Sensitivity Not reported Not reported 
Timeframe for 

change 

Not reported Not reported 

RAI-MDS=resident assessment instrument – minimum data set 
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Table 9.  (continued) Evidence for use of quality indicators to evaluate physical rehabilitation in long-term care 

Author, year 

of publication 

Wu, 201062 Canadian Institute for Health Information, 

Canada, 201333 
Centre for Medicare & Medicaid 

Services, USA, 201463 

Quality 

indicator(s) 

examined 

- unplanned feed tube replacement 

- unplanned urinary catheter replacement 

- emergency department visit 

- hospitalization 

- incidence of urinary tract infections, 

pneumonia, pressure sores 

- percentage of residents who maintained 

independence or improved their ability to walk or 

wheel around the nursing home in the 90 days 

prior to assessment 

 

- percentage of LTC hospital patients with 

an admission and discharge functional 

assessment and a care plan that addresses 

function 

  

Data source 

derivation 
Not reported RAI-MDS Structured functional status checklist 

Numerator Not reported Residents with better activities of daily living 

self-performance (increased activities of daily 

living Long Form score) on their target 

assessment compared with prior assessment 

number of LTC patients with at least one 

functional goal on admission assessment 

Denominator Not reported Residents with valid assessments, excluding 

comatose and end-of-life residents 
number of LTC patients, of all ages, 

excluding those with incomplete stays 

because of medical emergency, those who 

leave against medical advice, or patient 

dies while in LTC 

Inclusion/ 

Exclusion 
Not reported Not totally dependent in transferring; Locomotion 

problem; Age younger than 65 
Not reported 

Consensus 

process 
Not reported Not reported Not reported 

Prevalence Not reported 30% Not reported 

Variance Not reported 18-41% Not reported 

Sensitivity Not reported not reported Not reported 

Timeframe for 

change 

Not reported over past 90 days Not reported 

LTC=long-term care; RAI-MDS=resident assessment instrument - minimum data set 
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RESULTS OF CONSENSUS PROCESS 

 

Fourteen stakeholders from PR and LTC participated in the consensus process 

(Table 10).  Falls and activities of daily living received both the highest number 

of votes for the pre-meeting online vote (Figure 5a), and the highest weighted 

ranking (Figure 5b).  

 

Table 10. Demographics of participants in consensus process (N=14) 

 

SD=standard deviation; LTC=long-term care 

Age, mean (SD) 48.2 (9.1) 

Sex, % female (n) 57.1 (8) 

Professions Physician, medical director of LTC home, vice president LTC 

physicians’ association 

 Physiotherapist, regional rehab lead, executive member 

physiotherapy association 

 Registered nurse, regional manager of clinical services for LTC 

homes 

 Kinesiologist, program coordinator of active living program in 15 

LTC homes  

 Director of research, 15 LTC homes and Institute for Aging 

 Occupational therapist, associate professor 

 Family physician with specialization in mobility and aging 

 Occupational therapist, national director of rehab and recreation for 

LTC homes 

 Physiotherapist, project manager for rehab working group 

 Director of operations, physiotherapy service provider 

 Manager, provincial health quality improvement organization 

 Project lead, provincial osteoporosis strategy 

 Physiotherapist 

 Professor of physical therapy, expert in geriatrics 
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Theme 1. Consider a variety of QIs in relation to each other and across 

settings 

Participants agreed that activities of daily living and falls were the most obvious 

QIs to be directly affected by PR, suggesting that the other QIs (e.g., 

incontinence and pressure ulcers) would be indirectly affected by PR, therefore 

not as applicable. However, participants wanted to ensure that QIs such as pain 

and quality of life not be disregarded, and reported uneasiness limiting the 

ranking to the top three most important: “Well I would hate to see quality of life, 

incontinence and pressure ulcers and restraints to sort of fall off there.” 

Participants voiced the need to consider the importance of all QIs in relation to 

each other e.g., a positive change in one QI may create a negative change in the 

other. For example, keeping residents less mobile to prevent falls could impair 

activities of daily living, therefore performance on a falls QI would improve but 

activities of daily living may be worse. One participant stated: “…as we provide 

PT (physical therapy) and get people mobile they may fall more – so there’s a 

risk in keeping some of these, with more intensive rehab some of these 

indicators may actually go up.” Lastly, the importance of choosing a set of QIs 

that could be used across the continuum of care in settings where frail, older 

adults reside (LTC, post-acute care, convalescent care and complex continuing 

care) was raised, allowing for comparisons across these settings. 
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Theme 2. Risk-adjustment and confounders 

Participants discussed the role of risk-adjustment and confounders when 

exploring the relationship between PR and facility-level QIs. First, the 

importance of risk adjustment was emphasized, especially when comparing 

between homes that have different populations (e.g., homes with a greater 

number of residents with dementia) or across different settings (e.g., LTC 

versus complex continuing care) as the size of the effect of PR might differ 

depending on the population. A participant described: “I think you’ve brought 

up something really important there, because we have to fund four city homes 

that are really high functioning, younger population and then we have rural 

homes that are heavy, end-stage care, and then you may have your higher 

functioning dementia care units that they are there for safety as opposed to 

physical care.”  Second, confounding variables may affect the QI aside from 

PR. For example, if few residents are receiving PR in a LTC home, it is unlikely 

that PR will influence QIs at the facility level.  Another example is that pain 

medications may confound a pain QI. For example, a participant suggested, 

“Well one of the challenges is that all of these indicators had multiple 

dimensional causes and it’s not only a physio or an OT (occupational therapist) 

who is going to save the day or not save the day, it’s part of an organizational 

responsibility. I think there are rehab interventions that can affect pain, just like 

there are medication regimens that can affect it.” 
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Theme 3. QI specifications 

Participants felt comfortable voting for the domain of the QI (e.g., activities of 

daily living), but less comfortable voting for what the QI should specifically 

measure (e.g., improvement versus maintenance of function; early-, mid-, or 

late-loss activities of daily living). For example, one participant explained, “The 

issue of activities of daily living measurement - I think that there is an important 

discussion to be had, in terms of measuring prevention of decline versus 

improvement versus maintenance.” Participants discussed that for some 

residents, maintenance of activities of daily living is appropriate while for 

others a lack of improvement could indicate poor quality care: “It also, 

maintenance could also be failure if the person could actually improve.” 

Consensus could not be reached on which specific QI would be best to explore 

in relation to PR, and it was decided that both improvement in and maintenance 

of activities of daily living should be examined.  
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Key points arising from the scoping review and the consensus process are 

highlighted in Figure 6.  

Figure 6. Key points from the scoping review and consensus process 

 

DISCUSSION 

 

The scoping review and consensus process identified that facility-level QIs 

measuring activities of daily living and falls should be used to evaluate PR in 

LTC. However, whether we should use maintenance or improvement, or the 

• Activities of daily living and falls quality indicators should be used to 

evaluate the relationship between physical rehabilitation and facility-level 

quality indicators 

• Other quality indicators that should be explored in relation to rehabilitation 

include: pain, quality of life, mood, restraints, incontinence, pressure ulcers 

• Quality indicators should be examined in relation to each other (e.g., does an 

improvement in one result in a decrease in another) 

• A set of quality indicators that can be used across settings for frail, older 

adults (e.g., long-term care, post-acute care, complex continuing care) should 

be developed 

• Risk adjustment and confounders must be explored 

o Risk adjustment: account for different populations in long-term care 

(e.g., rates of dementia, Parkinson’s disease) 

o Confounders identified: amount of rehabilitation provided within the 

home, other rehabilitation programs occurring within the home (e.g., 

occupational therapy, recreation therapy, restorative care), and pain 

medication 

• Both an improvement in and maintenance of activities of daily living should 

be examined 
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early-, mid- or late- activities of daily living QI could not be determined 

because of limited evidence to support one or the other. Additional QIs that 

should be considered when evaluating PR are resident-centred QIs such as 

mood, quality of life, and pain. Facility-level factors (e.g., the proportion of 

residents with dementia, the proportion of residents receiving PR) must be taken 

into consideration for risk-adjustment and confounding. 

When using QIs to evaluate PR in LTC, it is prudent to consider which specific 

activities of daily living may be affected by PR. Three areas of activities of 

daily living performance have been identified: early-loss (personal hygiene and 

dressing), mid-loss (transferring, walking, and toileting) and late-loss (feeding 

and bed mobility).61 A systematic review and meta-analysis revealed that PR 

improved activities of daily living performance by 1.3 points on the Barthel 

Index.12 The Barthel Index covers all areas of activities of daily living 

performance including feeding, bathing, grooming, dressing, bowel and bladder, 

toilet-use, transfers, mobility and stairs.62 However, it remains unclear if PR has 

a greater effect on any one of these performance areas. The effect on each 

performance area may vary depending on the goal of PR. Nonetheless, given the 

target of PR is often to improve transfers and mobility,17 mid- and late-loss 

activities of daily living may be a starting point to investigate the effect of PR. 

Future work is required to test this hypothesis and to determine if PR influences 

mid-loss activities of daily living QIs.  

Second, when reporting and interpreting QI scores for activities of daily living, 

it is critical to determine whether it is improvement in activities of daily living 
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performance or prevention of decline that is most relevant. Improvements in 

activities of daily living performance due to PR intervention have been shown 

to be relatively small.12 Previous authors have suggested that a small 

improvement is reflective of a maintenance of function, which is extremely 

important for a population of frail, dependent residents.12 Further, maintenance 

of independence may be a more appropriate measure of the effect of PR 

interventions in LTC.12 When examining the effect of PR on QIs it is imperative 

to consider whether increasing the proportion of residents who improve their 

activities of daily living or the proportion of residents who fail to decline in 

their activities of daily living is more reflective of quality care.  

Additional facility-level QIs that were identified to evaluate PR in LTC were 

mood, quality of life, and pain. Indeed, there has been a recent shift to view the 

goals and outcomes of PR care in LTC through a more resident-centred, 

comprehensive view. Activities of daily living and falls are the most obvious 

outcomes to evaluate PR, as they are often the reported goals of care.17 

However, for the medically complex, often end-of-life long-stay residents in 

LTC, mood and quality of life may in fact be more important than achieving 

functional independence.44,45 There are QIs in the RAI-MDS measuring the 

proportion of residents with improvement or decline in depression, anxiety, and 

pain symptoms that can be used in LTC.19 Additionally, there is an interRAI 

quality of life survey instrument measuring 10 domains of quality of life.63 

Rehabilitation could certainly play a role in improving health-related quality of 

life. Therefore, future studies examining the facility-level effect of PR should 
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also examine QIs representing mood, quality of life, and pain in additional to 

those measuring functional ability. 

Facility-level factors, such as the proportion of residents with dementia or other 

conditions, may modify or confound the effect of PR on QIs. For example, 

homes that have units dedicated for residents with significant cognitive 

impairment may have higher levels of functional decline,64 and a higher rate of 

functional decline or lack of improvement may be related to the higher 

proportion of residents with dementia rather than poor quality PR services. On 

the other hand, having a higher proportion of residents admitted from acute care 

to the LTC home may reflect a higher rehabilitation potential rather than high 

quality PR services. Though QIs are often risk-adjusted for potential 

confounders, not all possible confounders are included in the QI calculation and 

risk-adjustment cannot entirely remedy the effect of all confounders.65  

Therefore, a carefully constructed list of possible confounders should be 

established for examination in addition to the relationship between PR and 

facility-level QIs. Confounders identified in the current study were proportion 

of residents receiving rehabilitation, other rehabilitation programs occurring 

within the home (e.g., occupational therapy), and pain medications.  

A strength of the current study is that it is the first article to provide suggestions 

for which QIs should be used to evaluate PR in LTC through a combination of 

scoping review and nominal group technique methodology. Nominal group 

technique can be limiting as only one question can be discussed at a time. In the 

current study, it was only possible to identify the domain for the QIs that should 
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be used without being able to fully explore the specifications of the QIs. 

Additionally, only studies and grey literature published in English were 

included, limiting the review to articles published in English speaking countries 

or to those that have funds for translation services. However, we now have an 

idea of which QIs to explore in relation to PR, including ones that have not been 

used in the past (e.g., mood, quality of life). Our next steps are to evaluate the 

relationship between PR and several activities of daily living and falls QIs, 

including both an improvement in and prevention of decline in activities of 

daily living. 

 

CONCLUSION 

 

Activities of daily living and falls QIs should be used to evaluate PR in LTC. 

However, the most appropriate specifications of activities of daily living QIs to 

evaluate PR remains unclear. Additional QIs that should be used include 

resident-centred QIs such as pain, quality of life, and mood. Risk adjustment 

and confounders must be considered including facility-level factors that may 

influence the QI such as the proportion of residents with dementia, and the 

proportion of residents receiving PR. 

  



80 
 

CHAPTER 5 – STUDY 3 

 

What is the relationship between facility-level activities of daily living and 

falls quality indicators and rehabilitation in Canadian long-term care 

homes? 

 

INTRODUCTION 

  

The quality of care delivered in long-term care (LTC) homes has been a matter 

of interest for several decades in Canada and internationally. Concerns about 

quality care provision is a research priority in the LTC sector.32,47,66 Quality 

indicators (QIs) are tools used to indicate the quality of performance of LTC 

homes, and to compare and contrast quality within and between homes.   

QIs are objective measures of processes, structures and outcomes.33 For the 

purpose of this study, a QI will be defined as aggregated resident-level data 

expressed as a fraction where the numerator is the number of residents with a 

particular outcome, and the denominator is the number of residents at risk for 

developing that outcome who are not otherwise excluded.18 QIs can reflect 

either the prevalence or incidence of a particular outcome at a specific time.65 

For example, a prevalence QI would be the number of residents in a home that 

have a decubitus ulcer, while an incidence QI would be the number of residents 

who have worsening decubitus ulcers as compared to their previous assessment. 

QIs are also often risk adjusted to allow for equitable comparison across 

residents and facilities.67 At the resident-level QIs are risk-adjusted for 

characteristics of the resident that increases their risk of developing a condition, 
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but that the facility has little to no control over and therefore are not reflective 

of quality care.67 Facility-level risk adjustment accounts for the fact that homes 

may have differences in the outcome of interest at baseline and therefore might 

have a differing proportion of residents who improve or decline based on 

chance and independent of the facility’s quality of care.65,67 QIs have been 

shown to be a valid reflection of quality of care activities and preventative and 

responsive strategies within the home, and to have adequate to good 

reliability.52,53  

In Ontario, QIs are publicly reported to allow residents and their families to 

make informed decisions about the care they are receiving or to aid them in 

deciding which LTC home to choose.20 QIs are also often used by policy-

makers to assist in decision-making about resource allocation and policy. 

Recently, QIs have been identified as important for rehabilitation professionals 

to help guide clinical decision making, evaluate and report treatment 

effectiveness, benchmark achievements, guide and evaluate quality 

improvement initiatives and strategic planning, implement guideline 

recommendations, inform policy, set national benchmarks and determine 

resource allocation.33 Though the interest in and utility of using QIs is evident, 

there is a need to identify which QIs would be most appropriate for evaluating 

rehabilitative care in LTC.  

Physical rehabilitation (PR) is one of several interdisciplinary services provided 

within LTC homes in Canada. PR focuses on improving or maintaining physical 

function in the context of chronic illness or injury.4 Changes in activities of 
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daily living (ADLs – dressing, personal hygiene, walking and locomotion, 

transferring, eating, toileting, and bed mobility) and falls have been identified as 

the most relevant domains that could reflect quality PR within the LTC context 

(see Study 2 results). Further, ADLs and falls are often used as outcomes when 

evaluating resident-level changes in response to PR interventions.17 Indeed, 

even a small improvement in ADLs could reflect quality rehabilitative care for a 

population vulnerable to rapidly declining health.17 On the other hand, a lack of 

improvement among residents who have the potential to improve could reflect 

poor quality care.17 Though ADLs in general have been identified as an 

appropriate domain to evaluate PR in LTC, it is unknown which specific ADLs 

(i.e., early-loss: dressing, personal hygiene; mid-loss: toilet use, transferring, 

locomotion; or late-loss: bed mobility, eating) would best reflect the effects of 

PR. For example, would an improvement in mid-loss ADLs be more reflective 

of receiving quality PR care than a prevention of declining early-loss ADLs? 

Late-loss ADLs and falls were identified as the most practice sensitive QIs for 

nurses, however allied health professionals such as physical therapists were not 

included in this study.68 An examination of the relationship between ADL and 

falls QIs and PR provision within LTC homes will provide an idea of which QIs 

would be most responsive to PR.  

Therefore, the primary research question of the current study is: what is the 

relationship between PR and facility-level ADLs (early-, mid- and late-loss) and 

falls QIs within LTC homes across four Canadian provinces? The secondary 

questions are: 1) What is the distribution of ADL and falls QIs across LTC 
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homes in Canada? 2) What other facility level factors (e.g., proportion of 

residents with a diagnosis of stroke or Parkinson’s disease, or who have 

received antipsychotics in the last week) are related to QI performance? Our 

primary hypothesis is that excellent performance on mid-loss ADLs (i.e., fewer 

residents declining and more residents improving in mid-loss ADLs) will be 

positively associated with the proportion of residents receiving rehabilitation in 

the home. 

 

METHODS 

  

The study was a retrospective, secondary data analysis. Data was obtained from 

the LTC Facility Resident Assessment Instrument (RAI) 2.0 (Centers for 

Medicare & Medicaid Services, Baltimore, MD) for all LTC homes in Ontario, 

Manitoba, British Columbia, and Alberta. Nova Scotia, Newfoundland, 

Saskatchewan and the Yukon had too few homes to include in analyses, and the 

other provinces and territories in Canada do not use the RAI 2.0, therefore data 

were not available. The analysis was restricted to facilities classified as 24-hour 

nursing care. Complex continuing care facilities were excluded from Ontario’s 

data, as their levels of service provision are different from those of LTC homes. 

The RAI 2.0 is a valid and reliable standardized assessment tool administered 

by trained assessors within LTC homes, which combines chart review with 

interaction with residents, their families and the clinicians who work with 

them.69-71 The RAI 2.0 is administered in Canadian LTC homes within 14 days 
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of admission, on a quarterly basis thereafter, or if there is a significant change in 

status.  

The eight QIs listed in Table 11 were calculated for each facility in each of the 

included provinces and territory for the period of January 1st to March 31st of 

2015. Though several methods of risk-adjustment exist, the current study used 

that of the third-generation RAI QIs: restriction, indirect standardization, and 

stratification with direct standardization.72 Restriction involves excluding 

residents that do not reflect the quality of care within a home (e.g., new 

admissions). Next, residents were sorted into strata based on their risk level 

(i.e., low, medium, and high) relative to a cross-national standardization sample. 

Within the strata, indirect standardization was performed which involves 

multivariable adjustment for individual resident level characteristics (e.g., 

cognition). Table 11 provides a complete description of covariates used for 

adjustment of each QI. For each stratum, regression coefficients were used to 

determine the expected number of residents triggering the QI in a given facility, 

and strata-specific scores were combined using weights from the standard 

population.72 Homes with QI denominators with a value less than 30 were 

excluded, as the estimate becomes unstable at this point. One final continuous, 

absolute value was output for each facility from the calculation. However, 

interpretation of care quality should not placed on the absolute value of the QI 

but on the QI relative to overall sample mean used in the standardization 

procedure.72 Therefore, facilities were classified based on their percentile 

ranking which reflects the quality of their performance relative to other LTC 



85 
 

homes in Canada: below the 20th percentile (reflecting excellent quality for QIs 

where a lower score indicates better performance, and poor quality for QIs were 

a higher score indicates better performance), above the 80th percentile 

(reflecting poor quality for QIs where a lower score indicates better 

performance, and excellent quality for QIs where a higher score indicates better 

performance), or between the two (reflecting average quality).  

To describe the distribution of ADL and falls QIs by province, a box plot for 

each QI across the four provinces was created. Since the 20th and 80th percentile 

and median are clinically meaningful (as described above), the box plot was 

created such that the bottom on the box represented the 20th percentile, the top 

represented the 80th, and the line inside the box indicated the median. A 

cumulative proportional odds model using a generalized estimating equation 

stratified by province was used to determine the relationship between 

rehabilitation and other facility-level characteristics, and each of the ADL and 

falls QIs. Each facility-level explanatory variable hypothesized to have a 

relationship with the QI was first tested in a bivariate regression adjusted for the 

control variables (see Table 12 for a description of each variable). The model 

for Manitoba was only controlled for income quintile as every LTC home in 

Manitoba is in the same health region, in an urban centre, and most are large 

homes. Explanatory variables significant at p < 0.2 were added to the 

multivariable regression models. An alpha of p < 0.2 was used as a conservative 

estimate of variables that could be potentially significant in the final model. 

Variables were entered in a backward stepwise multivariable regression and 
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were retained within the multivariable model at an alpha level of p <0.01. It was 

hypothesized that the facility-level characteristics from the quarter prior to the 

QI calculation would have the greatest affect on the QI; therefore, all control 

and explanatory variables were calculated for October 1st to December 31st, 

2014. Since QIs are already risk adjusted based on resident-level characteristics, 

resident level attributes were not included in modelling. All statistical analyses 

were completed in SAS version 9.4 (SAS Institute Inc., Cary, NC).  
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Table 11. Description of quality indicators used as response variables 

Description of quality  Numerator Denominator Exclusions Risk Adjustment 

Indicator    Individual-level 

covariates 

Facility-level 

stratification 

Proportion of residents with worse 

late loss ADLs 

Residents with worse late-

loss ADL-self performance 

compared to last assessment 

Residents whose late-

loss scores could 

decline (i.e., did not 

have maximum score 

on last assessment) 

Comatose, 

end of life 

Age < 65 ADL long form* 

Proportion of residents with 

improved or remained independent 

in mid loss (transfer and 

locomotion) ADLs 

Residents with improved 

mid-loss ADL self-

performance compared to 

prior assessment, or a score 

of 0 on both prior and current 

assessment 

Resident with valid 

assessments 

Comatose, 

end of life 

Age < 65, CPS ADL long form* 

Proportion of residents with 

improved or remained independent 

in early loss (dressing and personal 

hygiene) ADLs 

Residents with improved 

early-loss ADL self-

performance compared to 

prior assessment, or a score 

of 0 on both prior and current 

assessment 

Resident with valid 

assessments 

Comatose, 

end of life 

Age < 65, RUG late-loss 

ADL scale 

CPS 

Proportion of residents with 

improved late loss ADLs 

Residents with improved late-

loss ADL self-performance 

compared to prior assessment 

Residents whose late-

loss ADL score could 

improve (i.e., did not 

have maximum score 

on last assessment) 

Comatose, 

end of life 

PSI – Subset 1 – 

diagnoses 

CPS 

RUG behaviour 

RUG cognitive 

impairment 

Age < 65 

CMI 

 

ADL=activities of daily living; CPS=cognitive performance scale, RUG=resource utilization group, CMI=case mix index, PSI=patient safety indicator 

*Note: ADL long form is measure of overall ADL performance  
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Table 11. (continued) Description of quality indicators used as response variables 
 

Description of quality  Numerator Denominator Exclusions Risk Adjustment 

Indicator    Individual-level 

covariates 

Facility-level 

stratification 

Proportion of residents with 

worse or remained completely 

dependent in mid loss (transfer 

and locomotion) ADLs 

Residents with worse mid-loss 

ADL1 self-performance as 

compared to prior assessment 

or a score of 0 on both prior 

and current assessment 

Residents with valid 

assessments 

Comatose, 

end of life 

Not totally dependent in 

transferring, locomotion 

problem, PSI-subset 2-

non-diagnoses, age <65  

CMI 

Proportion of residents with 

worse or remained completely 

dependent in early loss 

(dressing and personal 

hygiene) ADLs 

Resident with worse early-loss 

ADL1 self-performance as 

compared to prior assessment, 

or a score of 0 on both prior 

and current assessment 

Resident with valid 

assessments 

Comatose, 

end of life  

Not totally dependent in 

transferring, locomotion 

problem, PSI-subset 2-

non-diagnoses, age <65, 

CPS 

CMI 

Proportion of residents with 

worse ADLs1 long form score 

Residents with worse ADL 

self-performance (ADL long-

form score) as compared to 

prior assessment 

Residents with valid 

assessments 

Comatose, 

end of life 

Not totally dependent in 

transferring, locomotion 

problem, PSI-subset 2-

non-diagnoses, age <65 

CMI 

Proportion of residents who 

fell in the last 30 days 

Residents who had a fall in the 

last 30 days on the current 

assessment 

Residents with valid 

assessments 

None Not totally dependent in 

transferring, locomotion 

problem, PSI-subset 2-

non-diagnoses, any 

wandering, unsteady 

gait/cognitive impairment, 

age <65 

CMI 

ADL=activities of daily living; CPS=cognitive performance scale, RUG=resource utilization group, CMI=case mix index, PSI=patient safety indicator 
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Table 12. Description of the variables included in the models 

Variables Definition 

Control variables 

   Facility size Number of beds in the home 

• Medium: 30-99 beds 

• Large: 100+ beds 

*Note: Small homes (1-29 beds) were excluded from all analyses as the inherent small denominator for the QI calculation 

makes the estimate unstable 

   Urban/rural Classification of the surrounding area’s population 

• Urban: >100 000 people in a metropolitan area 

• Rural: 10 000-100 000 people21 

   Health region Classification of the surrounding areas provincial health region 

• Alberta has 5 health regions 

• British Columbia has 5 health regions 

• Manitoba has 1 health region 

• Ontario has 14 health regions 

   Neighbourhood income 

quintile 

Classification of the surround neighbourhood’s income: 

• lowest income quintile 

• 2nd quintile 

• 3rd quintile 

• 4th quintile 

• highest income quintile 

QI=quality indicator 
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Table 12. (continued) Description of the variables included in the models 

Variables Definition 

Explanatory variables 

   Rehabilitation  

Physical therapy, 

occupational therapy, 

and speech language 

pathology* 

• Number of residents receiving no PT, OT or SLP / number of assessments in home 

• Number of residents receiving PT, OT or SLP, < 45 minutes on < 3 days / number of assessments in home 

• Number of residents receiving PT, OT or SLP, 45 to 150 minutes on 3 to 5 days / number of assessments in home 

• Number of residents receiving PT, OT or SLP, > 150 minutes on > 5 days / number of assessments in home 

Therapeutic recreation Number of residents receiving therapeutic recreation (any amount) / number of assessments in home 

*Defined as services provided by a certified recreational therapist 

Nursing rehab Number of residents receiving nursing rehab (any amount) / number of assessments in home 

*Defined as nursing interventions that assist or promote the resident’s ability to attain their maximum functional 

potential 

   Rehabilitation potential  

Self identified Number of residents who self- identify as having potential to improve ADLs / number of assessments in home 

Staff identified Number of residents who staff identify as having potential to improve ADLs/ number of assessments in home 

  

ADL=activities of daily living; PT=physical therapy; OT=occupational therapy; SLP=speech language pathology 

*Note: PT, OT, and SLP were included in the models at the four indicated levels as these are the cut-points used in the Resource Utilization Guidelines for the 

Special Rehabilitation Group 
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Table 12. (continued) Description of the variables included in the models 

Variables Definition 

Rehabilitation potential (continued)  

Triggered activities of daily 

living clinical assessment 

protocol with potential to 

improve 

Number of residents who triggered the activities of daily living clinical assessment protocol with potential to 

improve* / number of assessments in home 

* Criteria to trigger:  

• Receive at least some help in activities of daily living, but are not totally dependent 

• Cognitive performance scale score less than 6 (at least some minimal cognitive assets) 

• Are not at imminent risk of dying 

• Have two or more of the following: 

o Experiencing an acute episode or a flare-up of a chronic condition 

o Delirium 

o Changing cognitive status (either improving or worsening) 

o Pneumonia 

o Fall 

o Hip fracture 

o Recent hospitalization 

o Fluctuating activities of daily living (either improving or deteriorating) 

o Fluctuating care needs (with service supports either increasing or decreasing) 

o Receiving physical therapy *this criterion has been removed 

Diagnoses  

Dementia Number of residents with a diagnosis of dementia / number of assessments in home 

Parkinson’s disease Number of residents with a diagnosis of Parkinson’s disease / number of assessments in home 

Stroke Number of residents with a diagnosis of stroke / number of assessments in home 

Multiple sclerosis Number of residents with a diagnosis of multiple sclerosis / number of assessments in home 

Hip fracture Number of residents with a diagnosis of hip fracture / number of assessments in home 

Other  

Physician visits Number of residents who were visited by a physician at least twice in the last seven days / number of assessments 

in home 

Acute care admissions Number of residents admitted from acute care / number of assessments in home 

Antipsychotic use Number of residents who received at least one antipsychotic medication in the last seven days / number of 

assessments in home 
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RESULTS 

 

The effective sample size was 914 homes, with most homes being large, in 

Ontario, and in urban centres (Table 13). In all provinces, most residents did not 

receive rehabilitation (PT, OT or SLP) between October 1st to December 31st, 

2014, though Ontario had the highest median proportion of residents receiving 

rehabilitation (16.5% for less than 45 minutes over less than 3 days, and 32.9% 

for 45 to 150 minutes over 3 to 5 days) (Table 13). Overall, few residents 

received nursing rehab and even fewer received therapeutic recreation, with 

higher proportions found in Manitoba and Alberta, respectively. A description 

of the other explanatory variables is found in Table 13.  
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Table 13. Description of facility level variables by province 

 Province 

 Alberta British Columbia Manitoba Ontario All 

Explanatory variable n % n % n % n % n % 

Number of homes 106 11.6 193 21.1 37 4.0 578 63.2 914 100.0 

Size of home           

     Medium 50 47.2 95 49.2 8 21.6 215 37.2 368 40.3 

     Large 56 52.8 98 50.8 29 78.4 363 62.8 546 59.7 

Rurality           

     Urban 75 70.8 176 91.2 37 100.0 457 79.1 745 81.5 

     Rural 31 29.2 17 8.8 0 0 121 20.9 169 18.5 

Neighbourhood income quintile           

     Lowest income quintile 27 25.5 64 33.2 14 37.8 135 23.4 240 26.3 

     2nd quintile 19 17.9 54 28.0 6 16.2 106 18.3 185 20.2 

     3rd quintile 26 24.3 27 14.0 5 13.5 124 21.4 182 19.9 

     4th quintile 23 21.7 29 15.0 4 10.8 113 19.5 169 18.5 

     Highest income quintile 11 10.4 19 9.8 8 21.6 100 17.2 138 15.1 

Health Region           

     Alberta – 31 7 6.6         

     Alberta – 32 32 30.2         

     Alberta – 33 23 21.7         

     Alberta – 34 33 31.1         

     Alberta – 35 11 10.4         

     British Columbia – 60   44 22.8       

     British Columbia – 61   57 29.5       

     British Columbia – 62   43 22.3       

     British Columbia – 63   46 23.8       

     British Columbia – 64   3 1.6       

     Manitoba – 10     37 100     
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Table 13. (continued) Description of facility level variables by province 

 

 Province 

 Alberta British Columbia Manitoba Ontario All 

Explanatory variable n % n % n % n % n % 

Health Region (continued)           

     Ontario – 1       35 6.1   

     Ontario – 2       66 11.4   

     Ontario – 3       32 5.5   

     Ontario – 4       84 14.5   

     Ontario – 5       22 3.8   

     Ontario – 6       26 4.5   

     Ontario – 7       35 6.1   

     Ontario – 8       46 8.0   

     Ontario – 9       65 11.3   

     Ontario – 10       36 6.2   

     Ontario – 11       56 9.7   

     Ontario – 12       26 4.5   

     Ontario – 13       37 6.4   

     Ontario – 14       12 2.1   
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Table 13. (continued) Description of facility level variables by province 

 Province 

 Alberta British Columbia Manitoba Ontario All 

Proportion of residents per home Median 1st, 3rd 

quartile 

Median 1st, 3rd 

quartile 

Median 1st, 3rd 

quartile 

Median 1st, 3rd 

quartile 

Median 1st, 3rd 

quartile 

Rehabilitation           

Receiving no PT, OT or SLP 61.8 40.4, 78.8 89.5 68.5, 97.6 93.8 89.8, 97.5 45.8 33.3, 56.0 52.6 38.3, 74.3 

Receiving PT, OT or SLP, < 45 

minutes on < 3 days 

16.9 6.2, 30.1 4.8 1.1, 17.4 2.5 1.0, 4.6 16.5 6.8, 33.7 13.0 3.9, 28.6 

Receiving PT, OT or SLP, 45 

to 150 minutes on 3 to 5 days 

15.2 7.2, 23.0 3.3 0, 11.3 2.6 0.5, 5.1 32.9 19.8, 44.6 22.0 7.1, 38.4 

Receiving PT, OT or SLP, > 

150 minutes on > 5 days 

2.1 0, 7.5 0 0, 2.1 0 0, 1.0 0 0, 1.2 0 0, 1.6 

Receiving therapeutic 

recreation (any amount) 

30.9 5.5, 64.3 12.3 0.8, 46.1 1.2 0, 10.6 0 0, 3.2 0 0, 17.4 

Receiving nursing rehab (any 

amount) 

1.1 0, 5.6 5.3 1.3, 14.1 12.8 6.7, 23.1 10.5 3.6, 23.2 8.0 1.7, 18.7 

 Mean SD Mean SD Mean SD Mean SD Mean SD 

Rehabilitation potential           

Self identified 12.30 8.93 14.12 8.26 7.61 4.62 10.95 11.28 11.64 10.34 

Staff identified 9.85 9.17 9.55 7.00 5.05 3.02 8.60 9.98 8.80 9.17 

Triggered ADL CAP 22.0 16.8 20.8 13.8 55.0 32.4 24.4 17.2 24.6 18.5 

   Diagnoses           

Dementia 53.21 13.66 53.05 13.91 54.75 7.79 52.30 10.61 52.66 11.66 

Parkinson’s disease 6.39 3.60 5.54 2.75 6.15 2.31 6.88 2.93 6.51 3.00 

Stroke 19.54 7.00 20.50 7.89 21.76 6.42 21.72 6.59 21.21 6.96 

Multiple sclerosis 3.26 4.43 1.72 2.05 1.85 2.29 1.45 1.34 1.73 2.19 

PT=physical therapy; OT=occupational therapy; SLP=speech language pathology; ADL=activities of daily living; CAP=clinical assessment protocol 
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Table 13. (continued) Description of facility level variables by province 

 

 Province 

 Alberta British Columbia Manitoba Ontario All 

Diagnoses (continued)      

Hip fracture 6.05 4.68 7.11 4.87 10.33 5.11 5.13 4.61 5.86 4.84 

   Other           

≥ 2 physician's visits in last 

7 days 

40.9 28.7 5.3 6.8 5.5 6.3 26.1 22.7 22.6 23.5 

Admitted from acute care 50.98 23.86 38.02 24.88 40.81 22.26 45.11 20.45 44.11 22.23 

Received an antipsychotic 

in last 7 days 

25.4 11.8 33.9 10.7 23.0 7.0 30.1 8.9 30.1 10.0 



97 
 

Distribution of the quality indicators 

Figure 7a shows the distribution of the QIs where a higher score on the QI 

reflects higher quality for each province for the fiscal quarter of January 1st to 

March 31st, 2015. Alberta performed better than the other provinces at 

improving late- and early-loss ADLs while Manitoba did not perform as well. 

Indeed, LTC homes in Alberta had the highest median (0.14) and 80th percentile 

(0.23) score for the proportion of residents with improved late-loss ADLs 

reflecting superior performance, while LTC homes in Manitoba had the lowest 

median (0.03) and 20th percentile (0.01) score reflecting worse performance 

(Figure 7a). A similar pattern was seen for early-loss ADLs (Figure 7a). Homes 

across all provinces had similar QI scores for improving mid-loss ADLs, though 

the difference between excellent and poor homes was the largest in Ontario. The 

median values for improved mid-loss ADLs were roughly similar across 

provinces (0.31), with Ontario having the largest spread between the 80th and 

20th percentile homes (0.18 and 0.37) (Figure 7a).  

Figure 7b shows the QIs where a lower score reflects higher quality. The results 

indicate that Manitoba LTC homes performed well at preventing mid- and late-

loss ADL decline. However, they did not perform well for preventing early-loss 

ADL decline. Manitoba had the lowest 20th percentile and median values for the 

proportion of residents with worse late- (20th percentile=0.08, median=0.12) and 

mid-loss (20th percentile=0.2, median=0.27) ADLs and worse ADL long-form 

score (20th percentile=0.17, median=0.23) reflecting superior quality, but the 

highest 80th percentile (0.48) and median (0.41) values for worse early-loss 
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ADLs reflecting worse quality (Figure 7b). The median proportion of residents 

who fell in the last 30 days was the same across Alberta, British Columbia, and 

Ontario homes (0.15), while Manitoba homes’ median (0.18) and 80th percentile 

(0.25) was higher than the other provinces (Figure 7b).  
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Rehabilitation and the quality indicators 

At the adjusted bivariate level (p<0.2), there was no consistent relationship with 

performance on the QIs and the proportion of residents receiving PT, OT, or 

SLP at any amount of service provision or in any province; in some instances, 

the association was positive and some it was negative and results varied by 

province and QI. For example, receiving no PT, OT, or SLP was negatively 

associated with an excellent rating on the QI measuring the proportion of 

residents with improved late-loss ADLs but only in Manitoba (Table 14a). 

Similarly, for the same QI receiving PT, OT, or SLP for less than 45 minutes 

over less than 3 days was positively associated with an excellent rating but this 

time in both Alberta and Manitoba (Table 14a). Though some provinces 

demonstrated more consistent relationships across the QIs and amount of 

rehabilitation provided at the bivariate level (e.g., Manitoba – Table 14a, 14b, 

15a, 15b, 16a, 16b, 17a, 17b), once entered in the multivariable model the 

relationships did not remain statistically significant (Table 14c, 15c, 16c, 17c). 

Indeed, at the multivariable level, the proportion of residents receiving any 

amount of PT, OT, or SLP only remained statistically significant (p<0.01) for 

the QI measuring the proportion of residents who had fallen in the last 30 days 

in British Columbia, where the relationship was negative (Table 17c).  

The proportion of residents receiving nursing rehab showed a more consistent 

relationship with performance on the QIs, though still fluctuating between 

positive and negative associations across the provinces and QIs. A consistent 

relationship was especially true for prevention of ADL decline in Alberta, 
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where nursing rehab remained in the multivariable models and had a positive 

association with excellent performance for four of the QIs: the proportion of 

residents with worse late- (Table 14c), mid- (Table 15c), and early-loss (Table 

16c) ADLs, and overall ADL decline (Table 17c). The relationship between the 

QIs and the proportion of residents receiving therapeutic recreation also was 

inconsistent, and never remained in any multivariable model (Table 14c, 15c, 

16c, 17c). 

Measures of rehabilitation potential, such as the proportion of residents who 

self-identified as having the potential to improve, were also inconsistently 

associated with the QIs across provinces (Table 15a, 15b, 16a, 16b, 17a, 17b). 

The only rehabilitation potential variable that remained statistically significant 

(p<0.01) in a multivariable model was the proportion of residents who triggered 

the ADL CAP with the potential to improve in Alberta in relation to the QI 

measuring the proportion of residents with improved late-loss ADLs (Table 

14c).  

Other facility-level factors associated with the quality indicators  

The diagnoses that were most consistently associated with the QIs were the 

proportion of residents with hip fracture and multiple sclerosis both in the 

bivariate and multivariable models and across provinces. In the multivariable 

models, the proportion of residents with hip fracture was significantly (p<0.01) 

associated with the proportion of residents with improved late-loss ADLs in 

British Columbia (Table 14c), improved mid-loss ADLs in Ontario and British 

Columbia (Table 15c), improved early-loss ADLs in British Columbia (Table 
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16c), worse early-loss ADLs in Alberta (Table 16c), and worse overall ADL 

long-form score in British Columbia (Table 17c). The relationship between the 

proportion of residents with hip fracture and excellent performance on the QIs 

was positive, except for the proportion of residents with worse early-loss ADLs 

in Alberta (Table 16c). In the multivariable models, the proportion of residents 

with multiple sclerosis was significantly (p<0.01) associated with the proportion 

of residents with worse late-loss ADLs in Alberta and British Columbia (Table 

14b), worse early-loss ADLs in Alberta (Table 16b), and who fell within the last 

30 days in British Columbia (Table 17b). The association between the 

proportion of residents with multiple sclerosis and the QIs was positive for the 

QIs measuring the proportion of residents who fell (Table 17c) and had worse 

late-loss ADLs in British Columbia (Table 14c), but negative for the both the 

proportion of residents with worse and improved early-loss ADLs (Table 16c) 

and worse late-loss ADLs in Alberta (Table 14c).  

In the final multivariable models, additional facility-level factors that were 

significantly (p<0.01) associated with the QIs were the proportion of residents 

who were admitted from acute care in Manitoba (Table 14c and 17c - negatively 

associated with excellent performance in the falls QI and the proportion of 

residents with improved late-loss ADLs), the proportion of residents who 

received an antipsychotic in the last week in Ontario (Table 14c - negatively 

associated with excellent performance in the proportion of residents with 

improved late-loss ADLs), and the proportion of residents who had at least two 

physicians’ visits in the past week in British Columbia (Table 17c - positively 
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associated with the excellent performance in the proportion of residents with 

worse late-loss ADLs).   
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Table 14a. Stratified bivariate estimates for the quality indicator measuring the proportion of residents with improved late loss activities 

of daily living (modelling the odds of being “excellent”) 

 Proportion of residents with improved late loss ADLs 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯϯ 

Parameter 

(proportion of residents per home) 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Rehabilitation     

   Receiving no PT, OT or SLP -0.01 (0.01) 0.00 (0.01) 0.00 (0.01) -0.06 (0.04)* 

   Receiving PT, OT or SLP, < 45 minutes on < 3 days  0.02 (0.01)*  0.00 (0.00)  0.00 (0.01)  0.23 (0.14)* 

   Receiving PT, OT or SLP, 45 to 150 minutes, 3 to 5 days -0.02 (0.02)  0.00 (0.01)  0.00 (0.01)  0.00 (0.07) 

   Receiving PT, OT or SLP, > 150 minutes on > 5 days  0.01 (0.02)  0.03 (0.03) -0.01 (0.02) -0.04 (0.33) 

   Receiving therapeutic recreation (any amount)  0.00 (0.01)  0.00 (0.01)  0.00 (0.01)  0.01 (0.03) 

   Receiving nursing rehab (any amount)  0.00 (0.02)  0.01 (0.01)*  0.01 (0.01)*  0.02 (0.02) 

Rehabilitation potential     

   Self- identify as having potential to improve ADLs -0.02 (0.02)  0.00 (0.01)  0.03 (0.02)*  0.22 (0.09)* 

   Staff identify as having potential to improve ADLs  0.01 (0.02)  0.00 (0.01)  0.02 (0.02)  0.17 (0.13)* 

   Triggered ADL CAP with potential to improve  0.05 (0.01)*  0.00 (0.01)  0.00 (0.01) -0.02 (0.01) 

Diagnoses     

   Dementia  0.02 (0.02)*  0.00 (0.01)  0.00 (0.01)  0.12 (0.05)* 

   Parkinson's disease  0.15 (0.06)*  0.01 (0.03)  0.01 (0.05)  0.04 (0.15) 

   Stroke -0.01 (0.03)  0.01 (0.01)  0.01 (0.02) -0.02 (0.06) 

   Multiple Sclerosis -0.10 (0.06)* -0.03 (0.07)  0.07 (0.07) -0.14 (0.13) 

   Hip fracture  0.00 (0.05)  0.03 (0.02)  0.10 (0.03)*  0.15 (0.08)* 

Other     

   ≥ 2 physician's visits in last 7 days   0.02 (0.01)*  0.00 (0.00)  0.00 (0.02)  0.06 (0.06) 

   Admitted from acute care -0.01 (0.01) -0.01 (0.01)*  0.00 (0.01) -0.08 (0.02)* 

   Received an antipsychotic in last 7 days -0.04 (0.02)* -0.03 (0.01)*  0.03 (0.01)*  0.06 (0.06) 

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 14b. Stratified bivariate estimates for the quality indicator measuring the proportion of residents with worse late loss activities of 

daily living (modelling the odds of being “excellent”) 

 Proportion of residents with worse late loss ADLs 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯ ϯ 

Parameter 

(proportion of residents per home) 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Rehabilitation     

   Receiving no PT, OT or SLP 0.01 (0.01) 0.00 (0.00) 0.00 (0.01) -0.03 (0.04) 

   Receiving PT, OT or SLP, < 45 minutes on < 3 days -0.01 (0.01) -0.01 (0.01)*  0.00 (0.01)  0.26 (0.10)* 

   Receiving PT, OT or SLP, 45 to 150 minutes, 3 to 5 days -0.02 (0.02)  0.00 (0.01)  0.00 (0.01) -0.12 (0.07)* 

   Receiving PT, OT or SLP, > 150 minutes on > 5 days  0.00 (0.02)  0.05 (0.03)*  0.02 (0.02) -0.49 (0.31)* 

   Receiving therapeutic recreation (any amount)  0.00 (0.01)  0.00 (0.01)  0.0 (0.01)  0.03 (0.03)* 

   Receiving nursing rehab (any amount)  0.04 (0.02)*  0.00 (0.01)  0.01 (0.01)*  0.01 (0.02) 

Rehabilitation potential     

   Self- identify as having potential to improve ADLs -0.01 (0.02)  0.00 (0.01)  0.03 (0.02)*  0.09 (0.08) 

   Staff identify as having potential to improve ADLs -0.01 (0.02)  0.00 (0.01)  0.02 (0.02)  0.12 (0.12) 

   Triggered ADL CAP with potential to improve  0.01 (0.01)  0.00 (0.01)  0.01 (0.01)* -0.01 (0.01) 

Diagnoses     

   Dementia  0.01 (0.02)  0.00 (0.01)  0.00 (0.01)  0.02 (0.04) 

   Parkinson's disease  0.05 (0.06)  0.02 (0.03)  0.01 (0.05)  0.03 (0.14) 

   Stroke  0.06 (0.03)*   0.03 (0.01)*  0.03 (0.02)*  0.05 (0.07) 

   Multiple Sclerosis -0.10 (0.05)*  0.02 (0.06)  0.26 (0.07)* -0.15 (0.14) 

   Hip fracture  0.00 (0.04)  0.00 (0.02)  0.06 (0.03)*  0.21 (0.09)* 

Other     

   ≥ 2 physician's visits in last 7 days  -0.01 (0.01)  0.00 (0.00)  0.03 (0.02)*  0.01 (0.06) 

   Admitted from acute care  0.01 (0.01)  0.00 (0.01)  0.01 (0.01) -0.02 (0.02) 

   Received an antipsychotic in last 7 days -0.03 (0.03)*  0.00 (0.01)  0.00 (0.01)  0.06 (0.05) 

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol.  

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 14c. Final stratified estimates for the quality indicator measuring the proportion of residents with improved and worse late loss 

activities of daily living (modelling the odds of being “excellent”) (p<0.01) 

 

 

Proportion of residents with improved late loss 

ADLs 

Proportion of residents with worse late loss ADLs 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯϯ Albertaϯ Ontarioϯ BC2ϯ Manitobaϯ ϯ 

Parameter  

(proportion of residents per home) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate (SE) 

Receiving nursing rehab (any amount) 
    

0.06 

(0.02)     

triggered ADL1 CAP3 with potential to improve 

 0.05 

(0.02)        

Multiple Sclerosis     

-0.18 

(0.07)  

0.03 

(0.08)  

Hip fracture   

0.10 

(0.03)      

Admitted from acute care    

-0.07 

(0.02)     

Received an antipsychotic in last 7 days  

-0.03 

(0.01)       

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 15a. Stratified bivariate estimates for the quality indicator measuring the proportion of residents with improved mid loss 

activities of daily living (modelling the odds of being “excellent”) 

 

Proportion of residents with improved or remained independent in mid loss 

ADLs 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯϯ 

Parameter 

(proportion of residents per home) 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Rehabilitation     

   Receiving no PT, OT or SLP -0.01 (0.01)*  0.00 (0.00)   0.01 (0.01)  0.03 (0.05) 

   Receiving PT, OT or SLP, < 45 minutes on < 3 days  0.01 (0.01)  0.00 (0.00)   0.00 (0.01) -0.04 (0.07) 

   Receiving PT, OT or SLP, 45 to 150 minutes, 3 to 5 days  0.02 (0.02)*  0.00 (0.01) -0.02 (0.02) -0.03 (0.30) 

   Receiving PT, OT or SLP, > 150 minutes on > 5 days  0.04 (0.02)* -0.01 (0.03) -0.03 (0.02) -0.14 (0.03) 

   Receiving therapeutic recreation (any amount)  0.00 (0.01) -0.01 (0.01)*   0.00 (0.01) -0.03 (0.02) 

   Receiving nursing rehab (any amount) -0.01 (0.02) -0.01 (0.00)* -0.01 (0.01)  0.01 (0.01) 

Rehabilitation potential     

   Self- identify as having potential to improve ADLs  0.02 (0.02) -0.02 (0.01)* -0.02 (0.02) -0.04 (0.08) 

   Staff identify as having potential to improve ADLs  0.03 (0.02) -0.01 (0.01)*   0.00 (0.02) -0.18 (0.13)* 

   Triggered ADL CAP with potential to improve -0.03 (0.01)*  0.01 (0.01)   0.01 (0.01)  0.01 (0.01) 

Diagnoses     

   Dementia -0.01 (0.02) -0.01 (0.01)  0.02 (0.01)* -0.12 (0.05)* 

   Parkinson's disease -0.06 (0.06) -0.04 (0.03)* -0.08 (0.06)*  0.07 (0.16) 

   Stroke -0.02 (0.03) -0.02 (0.01)* -0.05 (0.02)*  0.01 (0.06) 

   Multiple Sclerosis  0.05 (0.05)  0.11 (0.06)* -0.16 (0.08)* -0.01 (0.15) 

   Hip fracture -0.02 (0.05)  0.02 (0.02) -0.07 (0.04)* -0.26 (0.10)* 

Other     

   ≥ 2 physician's visits in last 7 days   0.01 (0.01)*  0.00 (0.00) -0.04 (0.03)*  0.09 (0.07) 

   Admitted from acute care  0.02 (0.01)*  0.00 (0.00) -0.01 (0.01)*  0.03 (0.02)* 

   Received an antipsychotic in last 7 days -0.01 (0.02)*  0.01 (0.01)  0.03 (0.02)* -0.04 (0.06) 

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 15b. Stratified bivariate estimates for the quality indicator measuring the proportion of residents with worse mid loss activities 

of daily living (modelling the odds of being “excellent”) 

 

 
 Proportion of residents with worse or remained dependent in mid loss ADLs 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯ ϯ 

Parameter 

(proportion of residents per home) 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Rehabilitation     

   Receiving no PT, OT or SLP  0.00 (0.01)  0.00 (0.00)  0.00 (0.01) -0.06 (0.04)* 

   Receiving PT, OT or SLP, < 45 minutes on < 3 days  0.01 (0.01)  0.00 (0.00)  0.00 (0.01)  0.14 (0.09)* 

   Receiving PT, OT or SLP, 45 to 150 minutes, 3 to 5 days -0.01 (0.02)  0.00 (0.00) -0.01 (0.02)  0.01 (0.07) 

   Receiving PT, OT or SLP, > 150 minutes on > 5 days -0.01 (0.02)  0.01 (0.03)  0.01 (0.02) -0.01 (0.31) 

   Receiving therapeutic recreation (any amount)  0.01 (0.01)  0.00 (0.01)  0.00 (0.01)  0.02 (0.02) 

   Receiving nursing rehab (any amount)  0.06 (0.02)*  0.00 (0.00)  0.01 (0.01)*  0.03 (0.02)* 

Rehabilitation potential     

   Self- identify as having potential to improve ADLs  0.00 (0.02)  0.01 (0.01)  0.05 (0.02)*  0.11 (0.09)* 

   Staff identify as having potential to improve ADLs  0.05 (0.02)*  0.01 (0.01)*  0.04 (0.02)*  0.01 (0.13) 

   Triggered ADL CAP with potential to improve  0.03 (0.01)*  0.00 (0.01)  0.02 (0.01) -0.01 (0.01) 

Diagnoses     

   Dementia -0.01 (0.02)  0.01 (0.01)  0.00 (0.01)  0.03 (0.05) 

   Parkinson's disease -0.02 (0.06)  0.05 (0.03)* -0.02 (0.05) -0.14 (0.15) 

   Stroke  0.08 (0.03)*  0.01 (0.01) -0.02 (0.02) -0.06 (0.07) 

   Multiple Sclerosis  0.10 (0.05)*  0.06 (0.06)  0.10 (0.07)*  0.10 (0.16) 

   Hip fracture  0.13 (0.05)*  0.05 (0.02)*  0.09 (0.03)*  0.01 (0.07) 

Other     

   ≥ 2 physician's visits in last 7 days   0.01 (0.01)  0.01 (0.00)  0.02 (0.02)  0.06 (0.07) 

   Admitted from acute care  0.01 (0.01)*  0.00 (0.00)  0.00 (0.01)  0.00 (0.02) 

   Received an antipsychotic in last 7 days -0.01 (0.02) -0.01 (0.01)  0.02 (0.01)  0.03 (0.05) 

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 15c. Final stratified estimates for the quality indicator measuring the proportion of residents with improved and worse mid loss 

activities of daily living (modelling the odds of being “excellent”) (p <0.01) 

 

 

 

Proportion of residents with worse or remained dependent in mid loss 

ADLs 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯϯ 

Parameter  

(proportion of residents per home) 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Receiving nursing rehab (any amount) 0.06 (0.02)    

Hip fracture  0.09 (0.02) 0.05 (0.04)  

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 16a. Stratified bivariate estimates for the quality indicator measuring the proportion of residents with improved early loss 

activities of daily living (modelling the odds of being “excellent”) 

 

 

Proportion of residents with improved or remained independent in early loss 

ADLs 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯϯ 

Parameter 

(proportion of residents per home) 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Rehabilitation     

   Receiving no PT, OT or SLP  0.01 (0.01)*  0.00 (0.00)  0.00 (0.01)  0.02 (0.03) 

   Receiving PT, OT or SLP, < 45 minutes on < 3 days -0.02 (0.01)  0.00 (0.00)  0.00 (0.01)  0.00 (0.04) 

   Receiving PT, OT or SLP, 45 to 150 minutes, 3 to 5 days -0.01 (0.02)  0.00 (0.01) -0.02 (0.02)* -0.08 (0.07) 

   Receiving PT, OT or SLP, > 150 minutes on > 5 days -0.03 (0.02)* -0.05 (0.03)* -0.02 (0.02)  0.20 (0.31) 

   Receiving therapeutic recreation (any amount)  0.00 (0.01)  0.00 (0.01)  0.00 (0.01)  0.02 (0.02) 

   Receiving nursing rehab (any amount) -0.03 (0.02)* -0.01 (0.00)* -0.01 (0.01)*  0.00 (0.02) 

Rehabilitation potential      

   Self- identify as having potential to improve ADLs -0.03 (0.02) -0.01 (0.01) -0.01 (0.02) -0.11 (0.08)* 

   Staff identify as having potential to improve ADLs -0.02 (0.02) -0.01 (0.01)  0.00 (0.02) -0.11 (0.12) 

   Triggered ADL CAP with potential to improve -0.02 (0.01)*  0.00 (0.01) -0.01 (0.01)  0.02 (0.01)* 

Diagnoses      

   Dementia  0.01 (0.02) -0.01 (0.01)*  0.01 (0.01) -0.08 (0.05)* 

   Parkinson's disease -0.05 (0.06) -0.02 (0.03) -0.01 (0.05) -0.12 (0.15) 

   Stroke -0.01 (0.03) -0.02 (0.01)* -0.04 (0.02)* -0.07 (0.06) 

   Multiple Sclerosis  0.02 (0.05)  0.03 (0.06) -0.21 (0.08)* -0.08 (0.15) 

   Hip fracture  0.03 (0.05) -0.04 (0.02)* -0.09 (0.03)* -0.15 (0.08)* 

Other      

   ≥ 2 physician's visits in last 7 days  -0.02 (0.01)* -0.01 (0.00)* -0.02 (0.02)  0.03 (0.08) 

   Admitted from acute care  0.01 (0.01)  0.00 (0.00) -0.01 (0.01)*  0.04 (0.02)* 

   Received an antipsychotic in last 7 days  0.04 (0.02)*  0.01 (0.01)  0.00 (0.01) -0.06 (0.05) 

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 16b. Stratified bivariate estimates for the quality indicator measuring the proportion of residents with worse early loss activities 

of daily living (modelling the odds of being “excellent”) 

 

Proportion of residents with worse or remained dependent in early loss 

ADLs 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯ ϯ 

Parameter 

(proportion of residents per home) 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Rehabilitation     

   Receiving no PT, OT or SLP  0.01 (0.01)*  0.00 (0.00)  0.00 (0.01) -0.15 (0.07)* 

   Receiving PT, OT or SLP, < 45 minutes on < 3 days -0.01 (0.01)  0.00 (0.00) -0.01 (0.01)  0.38 (0.20)* 

   Receiving PT, OT or SLP, 45 to 150 minutes, 3 to 5 days -0.04 (0.02)*  0.00 (0.01)  0.00 (0.02)  0.14 (0.10)* 

   Receiving PT, OT or SLP, > 150 minutes on > 5 days  0.01 (0.02) -0.02 (0.03)  0.02 (0.02)  0.34 (0.33) 

   Receiving therapeutic recreation (any amount)  0.00 (0.01) -0.01 (0.01)  0.01 (0.01)*  0.05 (0.04)* 

   Receiving nursing rehab (any amount)  0.03 (0.02)*  0.00 (0.00)  0.01 (0.01)  0.01 (0.02)* 

Rehabilitation potential      

   Self- identify as having potential to improve ADLs  0.01 (0.02)  0.00 (0.01)  0.02 (0.02)  0.30 (0.12) 

   Staff identify as having potential to improve ADLs -0.01 (0.02)  0.00 (0.01)  0.01 (0.02)  0.26 (0.15)* 

   Triggered ADL CAP with potential to improve  0.02 (0.01)* -0.01 (0.01)*  0.01 (0.01)  0.00 (0.01) 

Diagnoses      

   Dementia  0.02 (0.01)*  0.01 (0.01)*  0.00 (0.01)  0.07 (0.06)* 

   Parkinson's disease  0.07 (0.06)*  0.02 (0.03) -0.05 (0.05)  0.20 (0.18) 

   Stroke  0.02 (0.03)  0.03 (0.01)*  0.00 (0.02)  0.00 (0.07) 

   Multiple Sclerosis -0.11 (0.04)* -0.03 (0.07)  0.12 (0.08)*  0.06 (0.19) 

   Hip fracture -0.09 (0.04)* -0.01 (0.02)  0.03 (0.03)  0.00 (0.08) 

Other      

   ≥ 2 physician's visits in last 7 days  -0.01 (0.01)  0.00 (0.00)  0.01 (0.02) -0.02 (0.07) 

   Admitted from acute care  0.01 (0.01)  0.00 (0.00)  0.00 (0.01) -0.01 (0.02) 

   Received an antipsychotic in last 7 days -0.05 (0.02)* -0.02 (0.01)* -0.01 (0.02)  0.12 (0.07)* 

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 16c. Final stratified estimates for the quality indicator measuring the proportion of residents with improved and early loss 

activities of daily living (modelling the odds of being “excellent”) (p <0.01) 

 

 

Proportion of residents with improved or remained 

independent in early loss ADLs 

Proportion of residents with worse or remained 

dependent in early loss ADLs 

 

Albertaϯ Ontarioϯ BC2ϯ Manitobaϯϯ Albertaϯ Ontarioϯ BC2ϯ Manitobaϯ 
ϯ 

Parameter  

(proportion of residents per home) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Receiving nursing rehab (any amount)     0.06 (0.02)    

Multiple Sclerosis   -0.22 (0.08)  -0.19 (0.07)    

Hip fracture   -0.1 (0.04)      

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 17a. Stratified bivariate estimates for the quality indicator measuring the proportion of residents with worse overall activities of 

daily living (modelling the odds of being “excellent”) 

 

 

Proportion of residents with worse ADLs  

long form score 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯϯ 

Parameter 

(proportion of residents per home) 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Rehabilitation     

   Receiving no PT, OT or SLP  0.00 (0.01)  0.00 (0.00) -0.01 (0.01) -0.12 (0.06)* 

   Receiving PT, OT or SLP, < 45 minutes on < 3 days  0.01 (0.01)  0.00 (0.00)  0.00 (0.01)  0.28 (0.13)* 

   Receiving PT, OT or SLP, 45 to 150 minutes, 3 to 5 days -0.02 (0.02)  0.00 (0.01)  0.01 (0.01)  0.09 (0.08) 

   Receiving PT, OT or SLP, > 150 minutes on > 5 days  0.00 (0.02)  0.04 (0.03)*  0.04 (0.03)*  0.22 (0.35) 

   Receiving therapeutic recreation (any amount)  0.01 (0.01)  0.00 (0.01)  0.00 (0.01)  0.03 (0.03) 

   Receiving nursing rehab (any amount)  0.06 (0.02)*  0.00 (0.00)  0.02 (0.01)*  0.01 (0.02) 

Rehabilitation potential       

   Self- identify as having potential to improve ADLs  0.00 (0.02)  0.00 (0.01)  0.04 (0.02)*  0.23 (0.10)* 

   Staff identify as having potential to improve ADLs  0.00 (0.02)  0.01 (0.01)*  0.02 (0.02)  0.07 (0.12) 

   Triggered ADL CAP with potential to improve  0.02 (0.01)*  0.00 (0.01)  0.00 (0.01)  0.00 (0.01) 

Diagnoses      

   Dementia  0.00 (0.02)  0.00 (0.01) -0.03 (0.01)*  0.05 (0.05) 

   Parkinson's disease  0.05 (0.06)  0.02 (0.03)  0.01 (0.05) -0.15 (0.16) 

   Stroke  0.03 (0.03)  0.02 (0.01)*  0.00 (0.02)  0.00 (0.06) 

   Multiple Sclerosis -0.04 (0.05)  0.03 (0.07)   0.07 (0.07)  0.09 (0.16) 

   Hip fracture -0.01 (0.05)  0.04 (0.02)*  0.10 (0.03)*  0.15 (0.09)* 

Other      

   ≥ 2 physician's visits in last 7 days   0.01 (0.01)  0.00 (0.00)  0.08 (0.03)*  0.12 (0.08) 

   Admitted from acute care -0.01 (0.01)  0.01 (0.00)*  0.01 (0.01) -0.03 (0.02)* 

   Received an antipsychotic in last 7 days -0.03 (0.02) -0.01 (0.01)  0.03 (0.01)*  0.10 (0.06)* 

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 17b. Stratified bivariate estimates for the quality indicator measuring the proportion of residents who have fallen in the last 30 

days (modelling the odds of being “excellent”) 

 

Proportion of residents who have fallen in the  

last 30 days 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯ ϯ 

Parameter 

(proportion of residents per home) 

Estimate (SE) Estimate (SE) Estimate (SE) Estimate (SE) 

Rehabilitation     

   Receiving no PT, OT or SLP  0.01 (0.01)  0.00 (0.00)  0.00 (0.01) -0.04 (0.04) 

   Receiving PT, OT or SLP, < 45 minutes on < 3 days -0.01 (0.01) -0.01 (0.00) -0.02 (0.01)* -0.02 (0.05) 

   Receiving PT, OT or SLP, 45 to 150 minutes, 3 to 5 days -0.03 (0.02)*   0.01 (0.01)  0.02 (0.01)*  0.13 (0.08)* 

   Receiving PT, OT or SLP, > 150 minutes on > 5 days  0.02 (0.02)  0.01 (0.03)  0.06 (0.03)*  0.74 (0.36)* 

   Receiving therapeutic recreation (any amount)  0.00 (0.01)  0.00 (0.01)  0.00 (0.01)  0.04 (0.03)* 

   Receiving nursing rehab (any amount)  0.02 (0.02)*  0.01 (0.00)*  0.00 (0.01)  0.01 (0.02) 

Rehabilitation potential      

   Self- identify as having potential to improve ADLs -0.03 (0.02)  0.02 (0.01)*  0.03 (0.02)*  0.04 (0.08) 

   Staff identify as having potential to improve ADLs -0.04 (0.02)*  0.03 (0.01)*  0.03 (0.02)* -0.03 (0.12) 

   Triggered ADL CAP with potential to improve  0.00 (0.01) -0.01 (0.01)*  0.01 (0.01)  0.02 (0.01)* 

Diagnoses      

   Dementia -0.04 (0.02)*  0.00 (0.01)  0.00 (0.01) -0.04 (0.05) 

   Parkinson's disease -0.09 (0.06)  0.02 (0.03) -0.05 (0.05)  0.07 (0.16) 

   Stroke -0.03 (0.03)  0.02 (0.01)*  0.03 (0.02)* -0.03 (0.06) 

   Multiple Sclerosis  0.15 (0.06)* -0.05 (0.07)  0.19 (0.08)*  0.18 (0.16) 

   Hip fracture -0.02 (0.05)  0.00 (0.02)  0.07 (0.03)* -0.11 (0.08)* 

Other      

   ≥ 2 physician's visits in last 7 days   0.00(0.01)  0.01(0.00)  0.02 (0.02)  0.03 (0.06) 

   Admitted from acute care  0.00 (0.01)  0.00 (0.00)  0.00 (0.01) -0.04 (0.02)* 

   Received an antipsychotic in last 7 days  0.00 (0.02) -0.02 (0.01)* -0.02 (0.01)  0.07 (0.06) 

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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Table 17c. Final stratified estimates for the quality indicator measuring the proportion of residents with worse overall activities of 

daily living and who have fallen in the last 30 days (modelling the odds of being “excellent”) 

 

 

Proportion of residents with worse ADLs 

long form score 

Proportion of residents who have fallen in the  

last 30 days 

 Albertaϯ Ontarioϯ BC2ϯ Manitobaϯϯ Albertaϯ Ontarioϯ BC2ϯ Manitobaϯ ϯ 

Parameter  

(proportion of residents per home) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Estimate 

(SE) 

Receiving PT3, OT4 or SLP5, < 45 minutes on 

< 3 days       

-0.03 

(0.02)  

Receiving nursing rehab (any amount) 
0.06 

(0.02)        

Dementia   

-0.03 

(0.01)      

Multiple Sclerosis       

0.23 

(0.08)  

Hip fracture   

0.10 

(0.04)      

≥ 2 physician's visits in last 7 days    

0.07 

(0.03)      

Admitted from acute care        

-0.15 

(0.08) 

ADLs=activities of daily living; BC=British Columbia; physical therapy; occupational therapy; speech language pathology; clinical assessment protocol. 

ϯ adjusted for health region, facility size, income quintile, and rurality; ϯϯ adjusted for income quintile; *P<0.2 
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DISCUSSION 

 

Our study reveals that the median, and 20th and 80th percentile scores for the 

ADL and falls QI varied widely across the four provinces. The proportion of 

residents receiving rehabilitation services within LTC homes was not 

consistently associated with performance on the ADL and falls QIs. However, 

the proportion of residents receiving nursing rehab services in Alberta was 

consistently positively associated with improved performance on prevention of 

ADL decline QIs. Additionally, the proportion of residents with multiple 

sclerosis and hip fracture were often associated with QI performance. The 

association was positive or negative depending on the QI and the province. 

Given that our study was conducted and analyzed at the facility-level, the results 

must be interpreted with caution. Indeed, the study could be subject to 

ecological fallacy if the observations made at the facility-level are interpreted at 

the resident-level.73 That is, the lack of an association between the proportion of 

residents receiving rehabilitation and performance on the QIs does not translate 

to a lack of improvement in ADLs for residents who receive these services. 

Rather, the results of our study should be used to generate hypotheses and 

consider the effect of context on ADL improvement or decline.74  

The QIs varied widely across the four provinces included in our study. The 

variation may reflect the diversity in the population of LTC homes across 

Canada, or it may be a result of different provincial rehabilitation practices. 
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Alberta, Manitoba, and British Columbia have introduced assisted living and 

supportive housing initiatives as alternatives to LTC.75,76 Additionally, Ontario 

has complex continuing care hospitals where younger, more medically unstable 

older adults reside.15 Therefore, the characteristics of residents in LTC homes 

may vary due to system-level policies. Indeed, on average 55% of residents in 

Manitoba LTC homes triggered the ADL CAP in our study. Comparatively, 

only 20-25% of residents triggered the ADL CAP in the other three provinces, 

indicating that residents in Manitoba LTC homes may have greater health 

fluctuations and therefore a higher potential for improvement. This may explain 

why Manitoba performs better on QIs measuring early- and late-loss ADL 

decline. Differences in provincial policies for providing rehabilitation in LTC 

homes may also help explain the variation in QIs across provinces. For 

example, in British Columbia older adults can receive $23 per visit for up to 10 

visits from a physiotherapist, while Alberta and Manitoba provide a mix of both 

private and public funding for rehabilitation services.77-79 Residents in provinces 

with publicly funded models of rehabilitation delivery may be more likely to 

receive services and therefore more likely to improve.    

Contrary to our hypothesis, the proportion of residents receiving rehabilitation 

services within LTC homes was not consistently associated with improved 

performance on ADL and falls QIs. These findings have significant implications 

for practice, especially for provinces like Ontario that provide rehabilitation to a 

higher proportion of residents. Several intervention trials in LTC have shown 

change in facility-level QIs in response to an intervention.51,80,81 However, like 
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our study, none have shown improvement in ADL QIs to date. Higher rates of 

rehabilitation were associated with a lower prevalence of bedridden residents 

and residents with little or no activity (as measured by a RAI-MDS QI) in 

Finnish LTC homes.58 Yet, in an American study, no quality measures 

correlated with any rehabilitation outcomes.57 A lack of association between the 

proportion of residents receiving rehabilitation and QI performance at the 

facility-level is in contrast with clinical trials demonstrating rehabilitation can 

improve ADL performance at the resident level,12 suggesting that current 

implementation of rehabilitation may not be sufficient to induce change, or that 

ADL QIs are not responsive. International researchers have questioned the 

effective implementation of rehabilitation services in LTC. Indeed, a 2017 

report by a task force of international clinician researchers recommends 

reframing LTC care with the purpose of addressing the lack of precision in 

rehabilitation, indicating that current practices may result in a failure to preserve 

or reduce loss of function.82 The model of rehabilitation delivery, the elements 

of the interventions, and the targeting of rehabilitation services at the time of the 

current analysis may not have been be optimal in the Canadian LTC context.  

The model of delivery of rehabilitation services in Canadian LTC homes may 

influence the relationship between the proportion of residents receiving 

rehabilitation and the QIs. For example, most rehabilitation in Ontario LTC 

homes is provided in a delegated care model, where a physical therapist 

completes an assessment and delegates the provision of the intervention to an 

assistant or aide. In fact, in 2010 only 7.7% of rehabilitation in Ontario LTC 
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homes was provided by registered physical therapists with the remaining 92.3% 

was provided by therapy aides.83 In contrast, in complex continuing care 

facilities who have a slightly younger, more clinically complex population, 

63.3% of care was provided by physical therapists.80 Additionally, less than 5% 

of intervention studies used a delegated care model as their intervention (See 

Chapter 3). Thus, current practice is not following best evidence.  

Rehabilitation is also not the sole responsibility of the rehabilitation staff, such 

as PT and OT. To promote achievement and carry-over of strength and 

functional gains via rehabilitation, nursing staff need to encourage functional 

independence for prevention of further decline. For example, an intervention 

where healthcare aides encouraged residents to perform sit to stands throughout 

the day demonstrated maintenance of mobility and a slower functional decline 

compared to residents in the control group.84 Therefore, integration of 

rehabilitation into daily care practices may improve functional outcomes such as 

ADLs. However, this integration is not captured by the RAI-MDS in the 

proportion of residents receiving rehabilitation. Consequently, if some homes 

are already doing this but others are not this might explain the variability in QIs 

across homes and why the amount of rehabilitation provided is not related to QI 

performance.    

On the other hand, the elements of the rehabilitation intervention could be the 

reason for the lack of association between the proportion of residents receiving 

rehabilitation and the facility-level ADL and falls QIs. Rehabilitation services 

that are low-intensity may not sufficiently address physical function 
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impairments or performance, can encourage inactivity, and may further 

perpetuate functional decline.82,85 Indeed, multicomponent exercise programs 

involving strength training are most effective for preventing disability and other 

adverse events.86 A limitation of the current study is that we were only able to 

glean the amount of rehabilitation provided in terms of minutes and days per 

week, rather than the elements of the rehabilitation intervention, such as the 

therapeutic goals of treatment. However, most residents received no PT, OT, or 

SLP, while the highest proportions of residents who did receive services were in 

the least time intensive category (i.e., for less than 45 minutes over less than 3 

days). Additionally, very small proportions of residents received time intensive 

services in all provinces. In contrast, a systematic review by Crocker et al.12 

found that rehabilitation sessions lasting between 45 to 75 minutes delivered 2 

to 3 times per week had a small positive effect on resident’s ADLs. Further, 

some residents may receive care from PT or OT only for assessment and 

prescription for mobility aides such as walkers or wheelchairs. There would be 

limited effect on ADLs or falls for these residents. Though time dedicated to 

treatment does not necessarily translate to the intensity of the intervention, it 

may be that in current practice there is insufficient time to reach an appropriate 

intensity of rehabilitation to result in improvement in ADLs and falls QIs. 

Certainly, most residents in Canadian LTC homes are not receiving 45-minute 

sessions 3 times per week.8  

Another reason why the benefits of rehabilitation may not be realized is that 

services may not be appropriately targeted to residents who have the potential to 
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improve. In our study, the proportion of residents who triggered the ADL CAP 

with the potential to improve was only associated with the QI measuring the 

proportion of residents with improved late-loss ADLs in Alberta. Additionally, 

LTC homes in Alberta had the highest 80th percentile value across all provinces 

for the same QI. Thus, perhaps LTC homes in Alberta are targeting 

rehabilitation services to residents who have the potential to improve, and are 

therefore seeing a higher proportion of residents improve in their ADLs. 

Conversely, Ontario LTC homes use the older version of the CAPs called the 

Resident Assessment Protocols (RAPs). The RAPs use a different set of items 

from the CAPs to indicate which residents have the potential to improve. While 

the ADL CAP triggers for residents with fluctuating health conditions (see 

Table 10)87, the ADL RAP triggers for residents who are not independent in one 

or more ADL (e.g., bed mobility, transferring, walking, dressing, eating, toilet 

use).88 Arguably, most residents are dependent in at least one ADL or they 

would not reside in LTC. Therefore, the ADL RAP would trigger for most 

residents while the ADL CAP only triggers for 14 to 31 percent of the LTC 

population who have the potential to improve.15 Subsequently, provinces that 

provide a large proportion of residents with rehabilitation, such as Ontario, may 

not be appropriately targeting services to residents who have the potential to 

improve since the tool they use to identify residents with rehabilitation potential 

may lack sensitivity.  

The only statistically significant relationship between QI performance and 

proportion of residents receiving rehabilitation was observed in British 
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Columbia for the falls QI, where the relationship was negative. This finding is 

consistent with other literature to date demonstrating mixed results for clinical 

trials of exercise in LTC to prevent falls.89 Indeed, current recommendations for 

fall and fracture prevention in LTC suggest exercise should only be included as 

part of a multifactorial intervention.89,90 Given the cross-sectional nature of our 

study it is difficult to discern the relationship between rehabilitation and falls. 

Residents could have been referred to rehabilitation because of recent falls or an 

identified falls risk. Conversely, since rehabilitation may have increased their 

functional abilities and confidence with movement, residents may be more 

active thereby increase opportunities for falls. Clearly the relationship between 

falls and rehabilitation in LTC is complex, unlike the clear benefit of exercise 

for preventing falls for community-dwelling older adults.89 

To change practice, guidelines for quality improvement emphasize a structured 

and organization-wide approach.91 Therefore, future intervention studies should 

examine the effect of sufficiently intense multicomponent rehabilitation 

programs, targeted appropriately at residents, and embed elements of 

rehabilitation into daily care practices. Furthermore, an exploration of care 

practices in provinces with superior performance on the QIs should be 

conducted to determine the effect of elements of care or policies not captured in 

the current study. For example, LTC homes in Manitoba performed better on 

the QIs measuring worsening of ADLs. However, none of the variables in the 

current study remained significant in any of the models for Manitoba. Further 
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investigation is needed to determine why Manitoba LTC homes are performing 

superiorly in these QIs.  

An unexpected finding of our study was that the proportion of residents with a 

diagnosis of multiple sclerosis and hip fracture were frequently associated with 

performance on the QIs. Residents who have experienced a hip fracture or have 

multiple sclerosis may have more potential to improve their ADLs since they 

have experienced an acute event or could have remission of their disease. To 

support this hypothesis, we found that a higher proportion of residents with hip 

fracture in LTC homes in British Columbia was associated with performing 

better on the QI measuring the proportion of residents with improved late-loss 

ADLs. Residents may become dependent in bed mobility because of the hip 

fracture, but are able to improve as the fracture heals and they receive 

rehabilitation. However, given the cross-sectional design of our study it is 

unclear whether this association persists over time. Indeed, as many as 50% of 

LTC residents who experience a hip fracture become dependent in their ADLs 

or die within 6 months.92 Second, previous research has shown that residents 

who have multiple sclerosis or hip fracture are more likely to receive 

rehabilitation services.8 Therefore, if there is a higher proportion of residents 

with hip fracture or multiple sclerosis, there may also be a higher proportion of 

residents with the potential to improve who are receiving rehabilitation. 

Additionally, a focus on mobility may be a more obvious target for 

rehabilitation for residents with hip fracture and multiple sclerosis, resulting in 

changes in ADLs and falls. Other residents may have competing therapeutic 
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goals, such as decreasing pain or improving quality of life. Therefore, 

rehabilitation would be less likely to affect ADLs and falls for those 

populations. 

Our study is not without limitations. As described above, we were only able to 

capture the amount of rehabilitation provided rather than the elements of the 

rehabilitation intervention. Additionally, minutes of rehabilitation are captured 

in the 7 days before assessment, which may lead to an underestimation of the 

amount of rehabilitation provided if residents received it less recently. There 

may also be issues with data entry, where the number of rehabilitation minutes 

are not accurately entered into the RAI-MDS. Second, we were unable to 

control for corporate ownership of many homes, which may mediate the 

relationship between the amount of rehabilitation provided and performance on 

QIs. Indeed, previous work has shown an effect of for- and not-for-profit status 

on QIs, and rehabilitation patterns could vary based on ownership patterns.93,94 

Our study was also cross-sectional in design, so we cannot establish temporal 

relationships between rehabilitation and the QIs. Finally, we were not able to 

explore the relationship between rehabilitation and the other important QIs, such 

as mood and health-related quality of life. However, this is an area for future 

work. 

 

CONCLUSION 
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ADL and falls QI scores varied widely across the four provinces. There was no 

consistent relationship between the proportion of residents receiving 

rehabilitation services within LTC homes and performance on the ADL and 

falls QIs. However, the proportion of residents receiving nursing rehab services 

in Alberta was consistently positively associated with improved performance on 

prevention of ADL decline QIs. The proportion of residents with multiple 

sclerosis or hip fracture were often associated with QI performance. Future 

work should explore rehabilitation practices in provinces with superior 

performance on QIs, and intervention studies should examine the effect of 

sufficiently intense multicomponent rehabilitation programs, targeted 

appropriately at residents, and embed elements of rehabilitation into daily care 

practices. 
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CHAPTER 6 – STUDY 4 

 

Evaluating the effect of a rehabilitation policy and service change on 

facility-level activity of daily living and fall quality indicators in Ontario 

long-term care homes 

 

INTRODUCTION 

 

There is significant debate around the best model of funding and delivery of 

health care services nationally and internationally, including long term care 

(LTC). For example, in the late 1990’s the United States experienced a shift to 

prospective payment LTC sector. Funds were allocated based on the resident 

characteristics that relate to the intensity of care and services that the resident 

required.95,96 For example, residents who received rehabilitation also received 

more money. After the shift, there was an increase in the number of residents 

receiving rehabilitation. This brought to light that payment for rehabilitation 

should be tied not only to amount provided but also to appropriateness of 

services.96 Indeed, there continues to be a transformation in the United States 

healthcare system from fee for service to value based reimbursement methods 

including bundling services for episodes of care.97,98 In Canada, providing value 

based rather than volume based reimbursement has also been identified as a 

priority.99,100 With growing health care costs, value-based, block funding 

encourages health care providers to be accountable for the quality of services 

provision by presenting a financial incentive for improved coordination of care 

and avoidance of unnecessary costs.97,99 While change to a block based payment 
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system has resulted in reduced costs and improved coordination of care,100-102 

the effect on the quality of care has not been evaluated. 

A new policy was implemented for publicly funded physical therapy (PT) in 

Ontario in August 2013.3 Publicly-funded PT was removed from the Ontario 

health insurance act and was reformed to a budget based program. PT service 

providers now receive a block of funds per bed per year, rather than the 

previous fee-for-service model that was directly billed to the Ontario Health 

Insurance Plan (OHIP).3,103 The new model includes strict eligibility criteria 

where PT is to be used to improve physical function and mobility rather than 

providing maintenance and exercise programs. Residents now must be 

discharged once therapeutic goals are achieved or can be achieved in other 

programs such as exercise, falls prevention or activation (e.g., therapeutic 

recreation programs).3 An additional per diem allotment was provided for 

residents to participate in general falls prevention and exercise classes that may 

or may not be provided by a physical therapist.103,104  

The intention of the change was to improve access to publicly funded 

rehabilitation services across Ontario, to improve efficiency and accountability, 

and to shift from a volume based billing model fraught with potential and real 

abuse to a block based model placing resources where they are most needed.3,101 

While the reform was designed to improve PT service delivery in LTC and was 

supported by the Ontario Physiotherapy Association,105 the resultant changes 

were controversial with court cases attempting to challenge the reform106 and 

potential indirect disruption to other rehabilitation services such as occupational 
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therapy.107 Unanswered questions remain regarding the effect of the policy and 

funding change for PT in LTC in Ontario. Therefore, the objectives of the 

current study were: 1) to describe and examine the proportion of residents 

receiving rehabilitation services, and in the ADL and falls QIs before and after 

the policy change, and; 2) to evaluate the effect of the policy change on facility-

level ADL and falls QIs. Facility-level ADL and falls QIs were chosen as they 

are the most commonly used construct to evaluate the effect of rehabilitation 

interventions in LTC,17 and have previously been identified as potential 

measures of quality of rehabilitative care (see Chapter 4 - Study 2). We 

hypothesized that the proportion of residents receiving PT and OT would 

decrease after the policy change, and that there would be a decrease in 

performance on the ADL QIs, specifically the ones measuring mid-loss ADL 

performance.  

 

 

METHODS 

  

The study was a retrospective, secondary data analysis. Data was obtained from 

the LTC Facility Resident Assessment Instrument (RAI) 2.0 (Centers for 

Medicare & Medicaid Services, Baltimore, MD) for all LTC homes in Ontario. 

Complex continuing care facilities were excluded from the analyses, as their 

levels of service provision are different from those of LTC homes and they did 

not experience the same change in service provision. The RAI 2.0 is a valid and 

reliable standardized assessment tool administered by trained assessors within 
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LTC homes, which combines chart review with interaction with residents, their 

families and the clinicians who work with them.69-71 The RAI 2.0 is 

administered in many Canadian LTC homes within 14 days of admission, on a 

quarterly basis thereafter, or if there is a significant change in status.  

For the current study, QIs are defined as aggregated resident-level data 

expressed as a fraction where the numerator is the number of residents with a 

particular outcome, and the denominator is the number of residents at risk for 

developing that outcome who are not otherwise excluded.18,65 QIs have been 

shown to be have adequate to good reliability, and to validly capture quality of 

care activities and strategies within the home.52,53 The calculated QIs were risk 

adjusted through restriction, indirect standardization, and stratification with 

direct standardization to allow for fair comparison across residents and 

facilities.72 Restriction excludes residents that do not reflect the quality of care 

within a home (e.g., new admissions). Residents are then sorted into strata based 

on their risk level (i.e., low, medium, and high) relative to a cross national 

standardization sample. Indirect standardization was performed within each 

stratum by performing multivariable adjustment for individual resident level 

characteristics (e.g., cognition). Table 11 provides a detailed description of 

covariates used for adjustment for each QI. Regression coefficients were used to 

determine the expected number of residents triggering the QI in a given facility, 

and strata-specific scores were combined using weights from the standard 

population, to provide a final absolute value between 0 and 1.72 Homes with QI 

denominators with a value fewer than 30 were excluded, as the estimate 
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becomes unstable at this point. Table 11 provides a description of the seven 

ADL and one falls QI that were calculated for each facility in Ontario for all 

fiscal quarters (3-month periods) between the period of January 1st, 2011 to 

March 31st of 2015.  

The proportion of residents receiving rehabilitation services (PT, occupational 

therapy, nursing rehab, therapeutic recreation, and speech language pathology) 

in Ontario is presented as percentages for each fiscal quarter (3-month periods) 

from January 1st, 2011 to March 31st, 2015.  The proportion of residents 

receiving PT at four levels was also presented, and was calculated in accordance 

with the Resource Utilization Groups-III (RUG-III) rehabilitation 

classifications: 1) those receiving no PT; 2) those receiving less than 45 minutes 

on less than 3 days of the week; 3) those receiving 45 to 150 minutes on 3 to 5 

days of the week; 4) those receiving more than 150 minutes on more than 5 

days of the week.108 The proportion of residents receiving each rehabilitation 

service was calculated by dividing the number of residents receiving the service 

by the number of assessments within the home.  

To describe the trend in ADL and falls QIs over time, a box plot for each QI 

across each fiscal quarter was created. Since the 20th and 80th percentile and 

median are clinically meaningful for QI interpretation,67 the box plot was 

created such that the bottom on the box represented the 20th percentile, the top 

represented the 80th, and the line inside the box indicated the median. A linear 

mixed regression model using a Toeplitz covariance structure was run to test the 

effect of policy change on the QIs, and random intercept and slope models were 
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tested. The policy change was entered as a variable in the model with a value of 

0 prior to the second fiscal quarter of 2013, and a value of 1 afterwards. Since 

PT was the main variable of interest, the proportion of residents receiving each 

of the four amounts of PT and the interaction between the policy change and the 

amounts of PT were examined in individual models adjusted for facility-level 

covariates. Variables were retained within the model at a significance level of p 

<0.01. The facility-level covariates which each model was adjusted for were: 

the size of the LTC home (small: 1-29 beds, medium: 30-99 beds, or large: 

100+ beds), whether the facility was in an urban (>100 000 people in a 

metropolitan area) or rural (10 000-100 000 people) location,109 the health 

region the home in which the home is located (the fourteen, local health 

integrated network (LHIN) in Ontario), and the neighbourhood income quintile. 

All statistical analyses will be completed in SAS version 9.4 (SAS Institute Inc., 

Cary, NC).   

 

 

RESULTS 

 

 

The effective sample size was 589 homes (Table 18). Most homes were large 

(61.6%) and in urban areas (78.4%).   
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Table 18. Description of facility level variables 

 Ontario 

 N % 

Number of homes 589  

Size of home   

     Medium 226 38.4 

     Large 363 61.6 

Rurality   

     Urban 462 78.4 

     Rural 127 21.6 

Neighbourhood income quintile   

     Lowest income quintile 140 23.8 

     2nd quintile 107 18.2 

     3rd quintile 125 21.2 

     4th quintile 113 19.2 

     Highest income quintile 104 17.7 

Health Region   

     1 35 5.9 

     2 71 12.1 

     3 33 5.6 

     4 84 14.3 

     5 22 3.7 

     6 25 4.2 

     7 36 6.1 

     8 47 8.0 

     9 66 11.2 

     10 36 6.1 

     11 58 9.9 

     12 26 4.4 

     13 37 6.2 

     14 13 2.2 

 

Rehabilitation services over time 

After the policy change, fewer residents received PT overall (Figure 8). Prior to 

the change, 84.6% of residents received any PT on average across homes, 

compared with 56.6% afterwards (Figure 8). In the fiscal quarter from October 

1st to December 31st, 2010, residents who received PT received a mean of 49.1 

minutes of PT over 2.9 days, and a median of 45.0 minutes of 3.0 days. From 

January 1st to March 31st, 2015 residents who received PT received a mean of 

44.2 minutes of PT over 2.5 days, and a median of 45.0 minutes over 3.0 days. 

Therefore, fewer residents are now receiving PT overall but the residents 
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receiving PT are on average receiving the same amount. There was an increase 

in the proportion of residents receiving the lowest amount of PT (less than 45 

minutes on less than 3 days per week) from 18.2 to 22.2%, and a decrease in 

those receiving 45 to 150 minutes over 3 to 5 days of the week from 65.8 to 

32.9% (Figure 8). However, the proportion of residents receiving more than 150 

minutes over more than 5 days remained very small (0.5 to 0.2%) (Figure 8). 

 

 There was a steady decrease in nursing rehab from more than 42.0% to 16.8% 

from 2011 to 2015 (Figure 9). However, the decrease does not appear to be 

influenced by the policy change (Figure 9). Similarly, the proportion of 
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residents receiving therapeutic recreation services decreased from 9.8% to 

6.3%, and did not appear to be affected by the policy change (Figure 9). Less 

than five percent and less than one percent of residents received occupational 

therapy and speech language pathology services, respectively, regardless of time 

(Figure 9). Yet, the proportion of residents receiving occupational therapy 

decreased from 2.5% to 1.0%, and the decrease was steeper after the policy 

change (Figure 9). The proportion of residents receiving speech language 

pathology remained at 0.3% across time (Figure 9).  
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QIs over time 

Figure 10a shows the QIs where a higher score on the QI reflects higher quality, 

while Figure 10b shows the QIs where a lower score reflects higher quality. The 

change in median values for the QIs measuring improvement in early- (0.21 to 

0.18), mid- (0.32 to 0.30), and late- (0.11 to 0.90) loss ADLs, and worse mid-

loss (0.32 to 0.34) ADL function all demonstrated worse quality from 2011 to 

2015 (Figure 10b). Conversely, the QIs measuring the proportion of residents 

with worse early-loss and late-loss ADLs improved over time, with median 

scores decreasing from 0.35 to 0.30 and 0.18 to 0.16 from 2011 to 2015, 

respectively (Figure 10a). The QIs measuring the proportion of residents with 

worse ADLs overall and who have fallen in the last 30 days fluctuated over time 

but essentially remained unchanged from 2011 to 2015, with median scores 

around 0.34 and 0.15, respectively. The spread between the 80th percentile and 

20th percentile scoring homes remained approximately the same for all QIs 

(Figure 10a and 10b), indicating the difference between homes scoring excellent 

and poor remained unchanged over time.  
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Effect of the policy change on QIs 

At the bivariate level, a higher proportion of resident not receiving any PT was 

only statistically significantly associated with poorer performance on the QIs 

measuring the proportion of residents with worse overall ADLs and who had 

fallen in the last 30 days (Table 19). When the interaction between receiving no 

PT and the policy change was entered into the model, it remained statistically 

significant for the QIs measuring the proportion of residents with improved late-

loss and early-loss ADLs, with higher proportions of residents not receiving PT 

associated with worse performance on the QIs (Table 20). 

The proportion of residents receiving PT at the lowest amount (less than 45 

minutes over less than 3 days) did not have a statistically significant relationship 

with any of the QIs in any of the bivariate models (Tables 19 and 20). However, 

once entered into the models as an interaction term between the lowest amount 

of PT and the policy change, there was a statistically significant (p<0.01) 

relationship with improved performance on the QIs measuring the proportion of 

residents with worse late-loss, early-loss, and overall ADLs (Table 19). This 

means that there is a positive relationship between the lowest amount of PT and 

improved performance on the QIs measuring prevention late- and early-loss 

ADL decline.  Conversely, the interaction between the proportion of residents 

receiving the lowest amount of PT and the policy change was significantly 

associated with poorer performance on the QIs measuring the proportion of 

residents with improved late- and early- loss ADLs. That is, after the policy 

change the proportion of resident receiving the lowest amount of PT was 
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associated with better performance for preventing early- and late-loss ADL 

decline but worse performance at improving the same ADLs. 

In the bivariate models, the proportion of residents receiving the second amount 

of PT (45 to 150 minutes over 3 to 5 days) was associated with improved 

performance on the QI measuring the proportion of residents with worse overall 

ADLs and falls, and with poorer performance for worse early-loss and improved 

early-loss ADLs. The interaction with the policy change and the second amount 

of PT was statistically significantly associated with improved performance on 

the QIs measuring the proportion of residents with worse late-loss, and 

improved late- and early-loss ADLs (Tables 19 and 20). In conclusion, after the 

policy change, the second amount of PT was associated with better performance 

on the QIs measuring prevention of late-loss ADL decline, and improvement of 

late- and early-loss ADLs. 

Contrarily, the proportion of residents receiving the highest amount of PT (more 

than 150 minutes over more than 5 days) only remained significant in the 

bivariate models where it was associated with improvement on all the QIs 

measuring a decline in ADL status and falls (Table 19). There was no 

statistically significant relationship with the interaction between the highest 

amount of PT and the policy change for any of the QIs. Table 21 provides a 

summary of the results for the effect of the policy and service delivery change 

on the QIs.  
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Table 19. Bivariate and interaction with policy change estimates for the quality indicators where a lower score indicates 

excellent performance 

 
  Quality Indicators – proportion of residents with: 

 

 

worse late loss 

ADLs 

worse or remained 

dependent in mid 

loss ADLs 

worse or remained 

dependent in early 

loss ADLs 

worse ADLs1 

long form score 

falls in the  

last 30 days 

Parameter  

(proportion of residents per 

home) 

Model Estimate 

(95% CL) 

 

Estimate 

(95% CL) 

Estimate 

(95% CL) 

Estimate 

(95% CL) 

Estimate 

(95% CL) 

Receiving no physical 

therapy 

Bivariate 0.006  -0.011 -0.0153 0.018* 0.010* 

 (-0.004, 0.016) (-0.022, 0.000) (-0.028, -0.003) (0.005, 0.031) (0.003, 0.016) 

Interaction with 

policy change 

-0.010 -0.006 0.028 -0.014 0.008 

 (-0.028, 0.007) (-0.025, 0.013) (0.005, 0.051) (-0.036, 0.008) (-0.003, 0.019) 

Receiving physical therapy 

for < 45 minutes on < 3 

days 

Bivariate 0.008 0.008 -0.004 0.015 0.007 

 (-0.001, 0.018) (-0.003, 0.018) (-0.016, 0.008) (0.003, 0.027) (0.000, 0.013) 

Interaction with 

policy change 

-0.026* -0.007 -0.003* -0.036* -0.010 

(-0.043, -0.009) (-0.026, 0.011) (-0.055, -0.013) (-0.057, -0.014) (-0.021, 0.000) 

Receiving physical therapy 

for 45 to 150 minutes on 3 

to 5 days 

Bivariate -0.006 0.003 0.017* -0.016* -0.008* 

 (-0.014, 0.001) -0.005, 0.011) (0.007, 0.027) (-0.026, -0.007) (-0.013, -0.004) 

Interaction with 

policy change 

-0.019* 0.011 0.007 0.02 -0.006 

(0.005, 0.034) (-0.005, 0.027) (-0.011, 0.025) (0.002, 0.039) (-0.015, 0.003) 

Receiving physical therapy 

for > 150 minutes on > 5 

days 

Bivariate -0.158* -0.167* -0.201* -0.3* -0.107* 

 (-0.227, -0.088) (-0.243, -0.091) (-0.285, -0.117) (-0.344, -0.167) (-0.151, -0.063) 

Interaction with 

policy change 

-0.085 -0.053 -0.076 -0.08 0.032 

(-0.289,0.118) (-0.276, 0.169) (-0.335, 0.181) (-0.337, 0.174) (-0.099, 0.163) 

ADLs=activities of daily living; CL=95% confidence limits; *P<0.01 

Note: models are adjusted for health region, facility size, income quintile, and rurality, and their interaction terms with the policy change 
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Table 20. Bivariate and interaction with policy change estimates for the quality indicators where a higher score indicates 

excellent performance 

 
  Quality indicators – proportion of residents with: 

 

 

improved late loss 

ADLs 

improved or remained 

independent in mid loss 

ADLs 

improved or remained 

independent in early loss 

ADLs 

Parameter  

(proportion of residents per 

home) Model 

Estimate 

(95% CL) 

Estimate 

(95% CL) 

Estimate 

(95% CL) 

Receiving no physical 

therapy 

Bivariate 0.005 0.008 0.011 

 (-0.003, 0.013) (-0.005, 0.020) (-0.000, 0.022) 

Interaction with policy change -0.029* -0.009 -0.048* 

 (-0.043, -0.014) (-0.031, 0.013) (-0.068, -0.027) 

Receiving physical 

therapy for < 45 minutes 

on < 3 days 

Bivariate 0.006 0.003 0.013 

 (-0.002, 0.014) (-0.009, 0.015) (0.001, 0.024) 

Interaction with policy change -0.012* -0.025 -0.026* 

 (-0.026, 0.002) (-0.047, -0.005) (-0.045, -0.007) 

Receiving physical therapy 

for 45 to 150 minutes on 3 

to 5 days 

Bivariate -0.006 -0.006 -0.013* 

 (-0.013, 0.000) (-0.015, 0.003) (-0.022, -0.005)  

Interaction with policy change 0.024* 0.019 0.039* 

 (0.012, 0.035) (0.002, 0.037) (0.023, 0.055) 

Receiving physical therapy 

for > 150 minutes on > 5 

days 

Bivariate  -0.069 -0.020 -0.065 

 (-0.126, -0.012) (-0.114, 0.074) (-0.155, 0.025) 

Interaction with policy change -0.087 -0.068 -0.067 

  (-0.252, 0.078) (-0.312, 0.175) (-0.286, 0.153) 

ADLs=activities of daily living; CL=95% confidence limits; *P<0.01 

Note: models are adjusted for health region, facility size, income quintile, and rurality, and their interaction terms with the policy change 
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Table 21. Summary of relationship between proportion of residents receiving rehabilitation and performance on ADL and 

falls quality indicators before and after the policy change 

 
  

Time in 

relation 

to policy 

change*: 

Quality indicators – proportion of residents with: 

 

 

Proportion of residents 

receiving: 

worse 

late 

loss 

ADLs 

worse or 

remained 

dependent 

in mid loss 

ADLs 

worse or 

remained 

dependent in 

early loss ADLs 

worse 

ADLs 

long form 

score 

falls in the 

last 30 

days 

improved 

late loss 

ADLs 

improved or 

remained 

independent 

in mid loss 

ADLs 

improved or 

remained 

independent in 

early loss 

ADLs 

No physical therapy Before    ✗ ✗    

 After       ✗  ✗ 

Physical therapy for < 45 

minutes on < 3 days 

Before         

After  ✓  ✓ ✓  ✗  ✗ 

Physical therapy for 45 to 

150 minutes on 3 to 5 days 

Before   ✗ ✓ ✓   ✗ 

After  ✓     ✓  ✓ 

Physical therapy for > 150 

minutes on > 5 days 

Before ✓ ✓ ✓ ✓ ✓    

After          

ADLs=activities of daily living; ✓denotes association with improved performance on the quality indicator; ✗denotes association with worse performance on 

the quality indicator; all associations are with P<0.01 

Note: models are adjusted for health region, facility size, income quintile, and rurality, and their interaction terms with the intervention 

Before=the model with PT covariate entered alone 

After=the model with the PT covariate entered as an interaction with the policy change covariate 
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DISCUSSION 

 

Our study explored the change in rehabilitation services and QIs over time, and 

the effect of a policy change that occurred in Ontario, Canada in 2013. The 

overall proportion of residents receiving PT in LTC decreased after the policy 

change in 2013. Fewer resident received more time intensive PT, but the 

residents receiving PT received the same amount on average. The policy and 

subsequent change in delivery of PT was associated with improved performance 

on several of the ADL QIs. The proportion of residents receiving more time 

intense PT was associated with improvement of QIs measuring improvement of 

ADL function, and the proportion of residents receiving less time intense PT 

was associated with prevention of ADL decline. However, the proportion of 

residents receiving no PT and the least time intense PT was also associated with 

poorer performance on ADL QIs measuring improvement. Therefore, though 

fewer residents are receiving PT overall there is an association with improved 

performance on certain ADL QIs. Our analyses were conducted at the facility-

level. Thus, the results must be interpreted with caution to avoid ecological 

fallacy, where observations made at the facility-level are interpreted at the 

resident-level.73  

Prior to the policy change, a large proportion of residents in Ontario LTC homes 

received PT services in comparison with other Canadian provinces. Indeed, over 

80% of residents in Ontario received PT, while the proportion of residents in the 

other provinces ranged from 5.8% to 29.5%.8 Though rates decreased to 55% 

after the policy change, Ontario still has the highest percentage of residents 
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receiving PT services. The decrease in residents receiving PT services is 

expected given the shift to an emphasis on strict eligibility criteria.3,103 Though 

a smaller proportion of residents are receiving services, our study demonstrated 

there was an association with an improvement in performance on several ADL 

QIs. Specifically, the decreased proportion receiving the second most time 

intensive PT were associated with better performance on the QIs measuring 

ADL improvement. Perhaps the improvement is related to the focus on strict 

eligibility, so residents who would benefit most from PT are receiving it. 

Unfortunately, there are no studies to date examining the effect of targeted 

compared with untargeted rehabilitation in LTC. Advances need to be made in 

developing tools to assist clinicians in determining who to target for 

rehabilitation services in LTC.   

Conversely, after the policy change the proportion of residents receiving no PT 

and the least time intensive amount of PT (less than 45 minutes over less than 3 

days) was associated with worse performance on QIs measuring improvement 

in ADL function, but also improved performance on QIs measuring prevention 

of ADL decline. Our results suggest that less time intensive PT may be more 

effective at preventing decline rather than facilitating improvement. Indeed, 

small positive effects on ADLs have only been seen in studies where 

interventions were delivered two to three times per week for 45 to 75 minutes.17  

However, an aim of the policy change was to shift away from PT services 

functioning as maintenance and prevention programs, and rather focus on 

improving physical function and mobility.3 Residents are to be discharged to 
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other programs within the home for maintenance such as exercise classes.3 

Granted, there may be a higher proportion of residents receiving “maintenance” 

PT services because of a lag of paradigm shift from providers who worked 

before the policy change, or lack of other programs available in the home to 

accommodate the change. For example, in our study OT services decreased after 

the policy change and there was no change in therapeutic recreation or nursing 

rehab services to adjust for the reform. However, therapeutic recreation or 

nursing rehab categories may not capture the extent to which exercise classes 

within the home are being delivered by other professionals, such as fitness 

instructors or kinesiologists. Nonetheless, a recent study revealed that the 

effects of 3 months of an individually tailored exercise program are reversed 

within 3 months of detraining.110 Therefore, future work should determine 

whether residents who are discharged from PT are supported by other programs 

within the home, such as exercise classes or nursing rehab, and if these 

programs are effective at preventing functional decline. 

Over the four years included in our study, there was a worsening in performance 

on QIs measuring an improvement in ADLs, and an improvement on QIs 

measuring a decline in early-and late-loss ADLs. However, the magnitude in 

improvement and decline were both small at around 2 to 3 percent. There is no 

reported clinically meaningful change for any of the QIs, and interpretation of 

QIs is more meaningful relative to the sample mean.18,67 Additionally, QIs are 

indicators of potential problems, and a starting point for further clinical 

investigation.67 Therefore, interpretation of the change in QIs over time should 
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not be placed on the magnitude but on the direction of the change. The 

worsening in performance on QIs measuring ADL improvement may represent 

the increasingly complex nature of residents in LTC,15 while an improvement in 

prevention of decline in QIs may demonstrate increased awareness of the 

importance of averting functional loss.  

A limitation of our study is that we were only able to report the amount of PT 

received in the 7 days prior to assessment. We had no data on the goals of PT, 

or what the PT intervention entailed. Our study may underestimate the 

proportion of residents receiving PT if they received in the last three months, 

but not in the last 7 days prior to assessment. We were also unable to gather 

information on the proportion of residents receiving other programs provided 

within the home, such as exercise, falls prevention, and activation. However, 

our study was the first to describe the change in PT services before and after a 

policy change in the Ontario LTC context and to explore the relationship over 

time between the proportion of residents receiving services and the performance 

on QIs.  

 

CONCLUSION 

 

After the 2013 PT policy change in Ontario, fewer residents received PT 

overall. While controversial, the policy and subsequent PT service delivery 

change appears to be associated with improved performance on several ADL 

QIs. However, the proportion of residents receiving no PT and the least time 

intense PT was associated with poorer performance on two of the ADL QIs after 
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the policy change. Follow-up with LTC homes is necessary to ensure that 

homes have services in place to continue with maintenance of function after 

discharge from PT services.  
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CHAPTER 7 - GENERAL DISCUSSION 

 

This thesis sought to explore PR in LTC through a thorough examination of the 

literature, a consensus process to determine which QIs should be used to 

evaluate rehabilitation, an analysis of the relationship between rehabilitation and 

facility-level QIs, and the effect of a controversial policy change for 

rehabilitation service provision in Ontario, Canada. The literature review 

revealed that intervention trials of PR in LTC are most commonly delivered and 

evaluated at the resident-level and assess performance-based measures, ADLs, 

and mood as outcomes. Few studies have used facility-level measures to 

evaluate rehabilitation. However, the consensus process determined that ADLs 

and falls facility-level QIs should be used for evaluation, though exact 

specifications of an ADL QI were not decided. Analysis of seven ADL and one 

falls QI revealed wide variation across four Canadian provinces, with no 

consistent relationship with the proportion of residents receiving rehabilitation 

services except for nursing rehabilitation programs in Alberta. The policy 

change in Ontario in 2013 saw fewer residents receiving PT overall, but was 

associated with improved performance on several ADL QIs. However, not all 

relationships were positive. Indeed, the proportion of residents receiving the 

least time intense PT was associated with poorer performance on two of the 

ADL QIs after the policy change.  
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Use of QIs in evaluating rehabilitation 

There is some evidence to support the use of QIs to identify areas for 

improvement in rehabilitative care in LTC. First, some of the QIs were 

responsive to the change in PT service delivery after the policy change (Study 

4). Specifically, worse early- and late-loss and improved early- and late-loss 

ADLs were associated with changes in PT delivery over time (see Study 4). 

These QIs have been shown to be valid indicators of potentially excellent or 

poor performance within LTC homes.52,53 Indeed, the QIs measuring the 

proportion of residents with worse early- and late-loss ADLs have demonstrated 

a high level of validity and are highly recommended for use.52,53 Our work 

indicates that the QIs measuring either a decline or improvement in early- or 

late-loss ADLs could be used as indicators of rehabilitation quality in LTC 

homes.  

In contrast, there are several reasons not to support the use of any particular QI 

at this time. First, our study only explored the relationship between 

rehabilitation and QIs over time in Ontario. When we examined the QIs in our 

cross-sectional study (Study 3) across provinces there was no consistent 

relationship between rehabilitation and the QIs. Also, there have been no other 

studies examining the relationship between rehabilitation and QIs over time (see 

Study 2). Therefore, it is difficult to draw conclusions about other provinces 

across Canada or other countries. Second, the relationship was only observed 

when the QIs were expressed as a continuous value, as in Study 4. There was no 

consistent relationship between rehabilitation and the QIs when the QI was 
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expressed as an ordinal scale (values of poor, average, and excellent) as in 

Study 3. However, previous authors have suggested that emphasis should not be 

placed on the absolute value of the QI score.18,67 Rather, QI scores should be 

interpreted in relation to previous scores of the same home and scores of other 

homes. Further, QIs are designed to be used as indicators of areas for 

improvement to guide quality improvement strategies not as measures of 

quality.18,67 In short, there is limited evidence of a relationship between 

rehabilitation and QIs where the QIs are expressed in a meaningful format, and 

of a relationship in provinces other than Ontario.  

The reporting of rehabilitation in the RAI-MDS may be variable or inaccurate 

across provinces, limiting the ability of our studies to detect a relationship. 

Issues with data quality for rehabilitation minutes have been identified in 

Ontario, where there may be an overestimation of services provided.111 In 

contrast, rehabilitation minutes may be underestimated in other provinces. In 

personal communication with clinicians in Manitoba it was identified that 

rehabilitation staff do not consistently enter their minutes into the RAI-MDS. 

Consequently, data quality of rehabilitation items in the RAI-MDS needs to be 

improved across Canada and then the relationship between rehabilitation and 

the QIs should be examined again. Alternatively, a smaller scale study in fewer 

LTC homes could thoroughly gather information about rehabilitation services 

and their relationship with the QIs. 

Additionally, merely receiving a particular number of minutes of rehabilitation 

per week may not be indicative of quality rehabilitative care. For example, 
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spending 15 minutes in active therapy is very different from spending 15 

minutes passively with a heat pack or where the professional is completing 

forms for assistive aid prescription. Therefore, future work should decide upon a 

definition of quality rehabilitation in LTC. For example, some elements of the 

definition could include documented goals that are relevant to residents, and 

their treatment plan includes a multicomponent exercise program delivered at 

least 3 days a week for 45 minutes per session, and they are supported by other 

programs, such as group exercise classes, once they have met their goals and are 

discharged from PT.  

In summary, while some evidence suggests a relationship between rehabilitation 

and the QIs measuring early- and late-loss decline and improvement, further 

work is required to firmly establish a QI or a set of QIs that could be used to 

identify LTC homes with poor or excellent rehabilitation.  

 

Mid-loss ADLs 

Contrary to our hypotheses for study three and four, facility-level mid-loss 

(walking, transferring, and toileting) ADL QIs were not related to the amount of 

rehabilitation provided. In contrast, the scoping review (Study 1) suggested that 

many intervention trials use performance-based measures of walking and 

transferring to evaluate PR in LTC with several showing positive effects. The 

relationship between rehabilitation in LTC and mid-loss ADLs (i.e., walking, 
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transferring, and toileting) is an interesting one and raises several questions for 

discussion. 

 

ADL and falls QIs over time 

Few studies have explored QIs over time, especially ADL and falls QIs. No one 

has studied QIs in relation to a policy change as we did in Study 4. One study 

conducted in Iceland from 1996-2006112 and one from the United States from 

2003-2005113 found no significant change in ADL QIs over time. However, 

these studies only examined decline in late-loss ADLs unlike our thorough 

examination of early-, mid-, and late-loss ADL QIs. A more recent study from 

Iceland found that the prevalence of residents with little or no activity and who 

had fallen worsened over time 2003-2009.114 The authors concluded the 

worsening of the QIs over time was partially explained by residents’ health and 

functional status.114 Indeed, the population in LTC is often functionally 

dependent. In Canada, 20 to 45 percent of residents have severe impairment in 

ADLs.15 Rolland et al.115 observed 30% of residents in LTC had a decline in 

ADLs over an 18-month period while only 5% improved. The LTC population 

is also becoming increasing complex and acute internationally.31 Given the 

increasingly complexity, it may be difficult to alter functional dependence in 

mid-loss ADLs. 
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The role of PT and OT in LTC  

Another point for consideration is that physical therapists in LTC homes often 

have different roles depending on the home and provinces’ policies. For 

example, some physical therapists may spend most of their time doing 

assessments of mobility, delegating care to a PTA, and prescribing assistive aids 

such as walkers. However, in other homes the PT may provide more direct care 

centered on improving ADLs and preventing falls. Therefore, the role of the PT 

in the home would affect their ability to influence ADLs and falls. The RAI-

MDS data only collects the number of minutes and days of PT, so it is not 

possible to know what the PT is doing with that time. Additionally, the time a 

PTA spends with a resident is also reflected in the RAI-MDS data. Thus, in 

some homes 15 minutes of PT coded in the RAI-MDS could be a 15-minute 

assessment with a PT or it could be 15-minute treatment with a PTA.  

On the other hand, OT minutes are collected and coded separately from PT 

minutes in the RAI-MDS. Very little OT is provided within LTC homes and in 

Ontario, it often focuses heavily on wheelchair seating prescription. There is 

usually little overlap between the roles of PT and OT in the LTC setting. That 

is, LTC homes are not likely to have PT and OT providing the same types of 

services. However, in some jurisdictions OT service provision is linked with PT 

service provision. For example, in Ontario most of the OT provided within LTC 

homes is contracted in through service providers who provide PT. The link 

between PT and OT service providers may explain why there was also decrease 

in OT services after the policy change in Ontario (see Study 4). Regardless, 
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there is likely to be little effect of OT on the ADL and falls QIs in Ontario since 

so few residents receive it. Moving forward, the role of PT in LTC should be 

taken into consideration when interpreting the effect of rehabilitation on mid-

loss ADLs, and may be a reason for the lack of a consistent relationship 

between the QIs and rehabilitation in study three.  

 

Measurement 

Measurement issues may be another reason for a lack of association between 

rehabilitation and mid-loss ADLs. While a systematic review has demonstrated 

small improvements in overall ADLs, they did not separately analyze mid-loss 

ADLs.12 What is different about our studies is that we evaluated mid-loss ADLs 

aggregated at the facility-level rather than the resident-level, as was measured in 

most studies described in the scoping review. Unfortunately, no studies to date 

have explored the relationship between facility-level, mid-loss ADL QIs and 

rehabilitation. Therefore, it is not possible to compare our results with other 

studies.  

The RAI-MDS is completed by a trained assessor within the home who assesses 

the residents’ actual level of involvement in self-care during the past three days, 

rather than their capacity for involvement.116 Contextual and environmental 

factors within the home, such as time and financial restraints, or concerns for 

safety may influence what is actually done with resident compared with what 

they are capable of doing. For example, it would be faster to transport a resident 
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who walks slowly in a wheelchair than to assist them with walking. Indeed, an 

estimated 8 to 26% of resident’s decline in ADL status can be explained by the 

characteristics of the LTC home.117,118 Additionally, residents who are at a high 

falls risk may be encouraged to remain seated for safety rather than encouraged 

to walk independently. Therefore, there may be a difference between routine 

care and the resident’s true capacity. Additionally, most studies in our scoping 

review and the systematic review12 used the Barthel Index or the Functional 

Independence Measure not the RAI-MDS ADL scales. However, there was no 

significant effect of using different measures of ADL dependence (e.g., RAI-

MDS, Barthel Index, or Functional Independence Measure) on the outcomes of 

intervention trials in a subgroup analysis of a meta-analysis.12 Therefore, using 

different ADL scales might not influence the observed outcomes. 

Another issue arising within the RAI-MDS data is that allied health, such as PT 

and OT, may not be trained in coding their time or even aware that they are 

required to code their time. For example, in personal communication with a 

RAI-MDS coordinator in Manitoba it was revealed that most rehabilitation is 

provided as OT and that they often provide daily services to many residents. 

However, in study 3 only a median of 2.5 and 2.6% of residents received 

rehabilitation for less than 45 minutes and 45 to 150 minutes, respectively (See 

Study 3). Therefore, there is a discrepancy between what is documented and 

what is anecdotally being provided. Perhaps there are coding errors occurring 

where allied health professionals are not entering their time into the RAI-MDS. 

Our study also demonstrated that LTC homes in Manitoba performed better on 
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the QIs measuring worsening of ADLs, but none of the explanatory variable 

remained significant in that model.  Errors in reporting rehabilitation minutes 

may influence our ability to detect a relationship between the QIs and 

rehabilitation. Allied health professionals should be trained to accurately enter 

their time spent with residents into the RAI-MDS so that it accurately reflects 

the amount of rehabilitation provided. 

 

Current rehabilitation interventions 

Additionally, are current rehabilitation interventions sufficiently intense to 

influence mid-loss ADLs? Study three and four reveal that few residents are 

receiving PT for more than 45 minutes over 3 days of the week. However, 

Crocker et al.12 described that rehabilitation interventions that produced small 

positive effects on ADLs were delivered two to three times per week for 45 to 

75 minutes per session. Therefore, current rehabilitation is delivered at a lower 

intensity than what evidence suggests will produce a small change. Perhaps if 

fewer residents received sufficiently intense rehabilitation a greater effect on 

mid-loss ADLs would be observed. Indeed, this may be what is occurring now 

in Ontario after the policy change. However, it is difficult to test this hypothesis 

as so few residents are receiving the most time intense PT services (more than 

150 minutes over 5 days). Nevertheless, the effect of targeting PT services may 

be implicit in the fact that fewer residents receiving more time intense PT was 

associated with improved performance on QIs measuring improvement in ADLs 

after the policy change. 



158 
 

Goals of rehabilitation 

Alternatively, should mid-loss ADLs be the main goal of rehabilitation 

interventions in LTC? For residents who are unable to stand or walk, targeting 

mid-loss ADLs would be inappropriate. Some research has suggested a 

relationship between ADLs and quality of life. For example, ADLs such as 

dressing, eating, and toileting were shown to have a positive association with 

health-related quality of life for residents with dementia.119 However, the same 

study revealed that walking and transferring were not associated with quality of 

life.119 Therefore, distinction between early-, mid-, and late-loss ADLs is 

potentially important in relation to evaluating rehabilitation and quality of life. 

For instance, the scoping review demonstrated that most rehabilitation 

intervention trials in LTC used performance based measures that evaluated 

walking and transferring (see Study 1). In contrast, study three and four there 

were few associations between the proportion of residents receiving 

rehabilitation and mid-loss ADL QIs, which include walking and transferring. 

The disparity between what is being used to evaluate rehabilitation in the 

literature and the results seen in practice indicates a need for consulting 

residents to determine their goals and preferences. Indeed, if walking and 

transferring are often used to measure the effect of rehabilitation but dressing, 

eating and transferring are more important to residents because they are related 

to quality of life then we may need to consider exploring early- and late-loss in 

addition to mid-loss ADLs, or instead, use a quality of life QI. 
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Limitations 

Subsequently, a limitation of this thesis is the lack of resident voice. Indeed, we 

were unable to consult with residents to determine their goals for rehabilitation. 

Recent calls for culture change in LTC have emphasized the importance of 

resident-driven approaches with relationship-centred models of care120 where 

residents participate in planning and decision-making for their own care and 

outcome measurement considers the resident experience.121,122 Further, there is 

little research to date exploring resident perceptions of rehabilitation in the LTC 

setting. Quantitative surveys have identified maintaining physical function is a 

priority for older adults in the community,43 and barriers and facilitators to 

providing rehabilitation have been identified from a provider perspective.123-125 

However, no studies could be found that consulted residents on their goals for 

and perception of rehabilitation. A thorough investigation of both objective data 

regarding ADL functioning and a how residents perceive rehabilitation to 

benefit their lives is necessary to make a truly informed, resident-centred 

decision around service provision. Similarly, we were unable to explore the 

relationship between rehabilitation and other outcomes like health-related 

quality of life and mood, which were suggested as important in the consensus 

process (see Chapter 4). Therefore, the results of this thesis should be 

considered in combination with future work that explores the goals and 

perceptions of residents with regards to rehabilitation in LTC.  
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Future directions and recommendations 

Several key knowledge gaps and areas for future work were identified 

throughout this thesis. Outlined below are recommendations for researchers, 

clinicians, and policy-makers regarding rehabilitation in LTC. 

Researchers 

First, we should explore residents’ goals for rehabilitation in LTC. We should 

then evaluate PR in relation to those goals that are relevant to residents. Second, 

intervention studies should include residents who represent the medically-

complex population that lives in LTC, and length of stay of residents included 

in studies should be differentiated. Future studies should examine PR 

interventions that are realistic and sustainable, which could include sufficiently 

intense multicomponent rehabilitation programs, targeted appropriately at 

residents, and that also embed elements of rehabilitation into daily care 

practices. Future work should also evaluate different models of rehabilitation 

delivery in LTC. For example, trials could evaluate a delegated versus direct 

model of care, or a full-time equivalent PT position in LTC homes compared 

with block based funding per bed per year. 

Future studies should also determine elements of current rehabilitation practices 

that are effective at preventing and improving functional decline. For example, a 

closer analysis of the rehabilitation practices in provinces with superior QI 

performance would help determine effective elements of care. Future work 

could also examine the role of PT, OT, nursing, and recreation therapy in LTC 
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homes across provinces and external factors that influence practice. For 

example, do provinces that provide “episodes of care”-based funding have 

better outcomes than those that provide “fee for service” or “full-time 

equivalent” services? 

InterRAI researchers should continue to develop the RAI-MDS CAPs to ensure 

residents who would benefit from more intense rehabilitation services are 

receiving those services. Specifically, receiving PT should be removed as a 

trigger for the ADL CAP, and future trials should examine the effect of using 

the CAPs to identify those eligible for time intense PT and those eligible for 

maintenance programs (e.g., exercise classes) on resident outcomes. 

Alternatively, a separate “Rehab CAP” could be developed that triggers for 

residents that delineates which rehabilitation services the resident should be 

referred to. Items that could be included in the CAP are recent fluctuations in 

status such as falls, pneumonia, worsening ADL performance, or increasing 

pain. Additionally, items should be added to the MDS 2.0 to capture the goals 

of PT provided in LTC. Minutes and days of PT is not enough information to 

evaluate services. For example, a pick list of goals could be added to the 

rehabilitation section, including items such as improving transferring ability or 

managing pain. This information would be invaluable to understand the goals 

and appropriateness of rehabilitation services provided in LTC.     

Clinicians 

Physical therapists and other rehabilitation professionals practicing in LTC 

should ensure they are delivering services that are appropriate and sufficiently 
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intense to induce change. Trials that have shown small gains in ADLs have used 

multicomponent exercise programs including strength training delivered in 

sessions of 45 to 75 minutes on three days of the week.12,82 Therefore, if the 

goal of treatment is to improve ADLs, residents should be receiving more time 

intensive PT. Physical therapists should also take an active role in 

understanding what factors are used to determine policy around providing 

rehabilitation in LTC. For example, physical therapists should become familiar 

with the MDS 2.0 and how it is used in research and policy to make decisions 

around care provision. Understanding what the MDS 2.0 is and how it is used 

may help therapists to use it to evaluate their own practices, to enter data 

accurately, and to use it to advocate for appropriate rehabilitation resources. 

Policy makers 

The policy change has begun to move rehabilitation in LTC in Ontario in the 

right direction by increasing accountability and better targeting of services. 

However, the optimal model of funding and delivery remains unknown. Though 

the policy change was associated with improvement in QIs measuring 

prevention of ADL decline, it was also associated with worsening of the QIs 

measuring ADL improvement for the proportion receiving no PT and the lowest 

amount of PT. Additionally, QIs measuring improvement in all levels of ADLs 

(i.e., early-, mid-, and late-loss ADLs) are demonstrating worse performance 

over time irrespective of PT involvement. It is concerning that on average, 

Ontario’s LTC homes are performing worse at improving residents’ ADLs. This 

is especially concerning for the subgroup of residents that have the potential to 
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improve. Therefore, I urge policy makers to continue to dialogue with and 

support researchers around determining the best model of funding and delivery 

of rehabilitation in LTC. 

  



164 
 

LETTER OF COPYRIGHT PERMISSION 

 

Chapter 2 

“Protocol for a scoping review of physical rehabilitation interventions in long-

term care: tools, models of delivery, outcomes and quality indicators” by 

McArthur C, Gibbs J, Papaioannou A, Hirdes J, Milligan J, Berg K, 

Giangregorio L. BMJ Open. 2015 Jun 1;5(6):e007528. Used under CC BY-NC 

4.0 (https://creativecommons.org/licenses/by-nc/4.0/) / slight modification to 

wording throughout. 

 

Chapter 3 

A scoping review of physical rehabilitation in long-term care: types of 

interventions, outcomes measured and tools for determining eligibility 

Copyright ownership belongs to Canadian Association on Gerontology. 

A version of this manuscript has been accepted for publication and will appear 

in revised format subsequent to peer review and/or editorial input by Cambridge 

University Press and / or the Canadian Association on Gerontology. 

McArthur C, Gibbs JC, Patel R, Papaioannou A, Neves P, Killingbeck J, Hirdes 

J, Milligan J, Berg K, Giangregorio L. A scoping review of physical 

rehabilitation in long-term care: types of interventions, outcomes measured and 

tools for determining eligibility. The Canadian Journal on Aging. 36 (4). 

https://www.cambridge.org/core/journals/canadian-journal-on-aging-la-revue-

canadienne-du-vieillissement  

  

https://creativecommons.org/licenses/by-nc/4.0/
https://www.cambridge.org/core/journals/canadian-journal-on-aging-la-revue-canadienne-du-vieillissement
https://www.cambridge.org/core/journals/canadian-journal-on-aging-la-revue-canadienne-du-vieillissement


165 
 

REFERENCES 
  

1. Canadian Life and Health Insurance Association.  CLHIA report on long-

term care policy. 

https://www.clhia.ca/domino/html/clhia/CLHIA_LP4W.../LTC_Policy_Paper.p

df. Published 2012. Accessed June 6, 2017. 

2. Canadian Institute for Health Information. Health spending - nursing homes. 

https://secure.cihi.ca/free_products/infosheet_Residential_LTC_Financial_EN.p

df. Published 2014. Accessed March 20, 2016. 

3. Ontario. Improving physiotherapy access, value and accountability. 

amendments to regulation 552 of health insurance act. 

http://www.ontariocanada.com/registry/view.do?postingId=13002.  Published 

2013. Updated 2016. Accessed March 20, 2016. 

4. Canadian Physiotherapy Association. Description of physiotherapy in 

Canada. https://physiotherapy.ca/description-physiotherapy. Published 2012. 

Accessed June 5, 2017. 

5. Barodawala S, Kesavan S, Young J. A survey of physiotherapy and 

occupational therapy provision in UK nursing homes. Clin Rehabil. 

2001;15(6):607-610. 

6. Berg K, Sherwood S, Murphy K, Carpenter GI, Gilgen R, Phillips CD. 

Rehabilitation in nursing homes: A cross-national comparison of recipients. Age 

Ageing. 1997;26(SUPPL. 2):37-42. 

7. Leemrijse CJ, De Boer ME, Van Den Ende CHM, Ribbe MW, Dekker J. 

Factors associated with physiotherapy provision in a population of elderly 

nursing home residents; a cross sectional study. BMC Geriatr. 2007;7. 

8. McArthur C, Hirdes J, Berg K, Giangregorio L. Who receives rehabilitation 

in Canadian long-term care facilities? A cross-sectional study. Physiother Can. 

2015;67(2):113-121. 

9. Christofoletti G, Oliani MM, Gobbi S, Stella F, Bucken Gobbi LT, Canineu 

PR. A controlled clinical trial on the effects of motor intervention on balance 

and cognition in institutionalized elderly patients with dementia. Clin Rehabil. 

2008;22(7):618-626. 

10. Littbrand H, Rosendahl E, Lindelöf N, Lundin-Olsson L, Gustafson Y, 

Nyberg L. A high-intensity functional weight-bearing exercise program for 

older people dependent in activities of daily living and living in residential care 

https://www.clhia.ca/domino/html/clhia/CLHIA_LP4W.../LTC_Policy_Paper.pdf
https://www.clhia.ca/domino/html/clhia/CLHIA_LP4W.../LTC_Policy_Paper.pdf
https://secure.cihi.ca/free_products/infosheet_Residential_LTC_Financial_EN.pdf
https://secure.cihi.ca/free_products/infosheet_Residential_LTC_Financial_EN.pdf
http://www.ontariocanada.com/registry/view.do?postingId=13002
https://physiotherapy.ca/description-physiotherapy


166 
 

facilities: Evaluation of the applicability with focus on cognitive function. Phys 

Ther. 2006;86(4):489-498. 

11. Roach KE, Tappen RM, Kirk-Sanchez N, Williams CL, Loewenstein D. A 

randomized controlled trial of an activity specific exercise program for 

individuals with Alzheimer disease in long-term care settings. J Geriatr Phys 

Ther. 2011;34(2):50-56. 

12. Crocker T, Young J, Forster A, Brown L, Ozer S, Greenwood DC. The 

effect of physical rehabilitation on activities of daily living in older residents of 

long-term care facilities: Systematic review with meta-analysis. Age Ageing. 

2013;42(6):682-688. 

13. Donabedian A. Evaluating the quality of medical care: Part 2. Millbank 

Mem Fund Q. 1966;11:166-206. 

14. Norton PG, Murray M, Doupe MB, et al. Facility versus unit level reporting 

of quality indicators in nursing homes when performance monitoring is the goal. 

BMJ Open. 2014;4(2):e004488-2013-004488. 

15. Hirdes JP, Mitchell L, Maxwell CJ, White N. Beyond the 'iron lungs of 

gerontology': Using evidence to shape the future of nursing homes in Canada. 

Can J Aging. 2011;30(3):371-390. 

16. Doupe M, St. John P, Chateau D, et al. Profiling the multidimensional needs 

of new nursing home residents: Evidence to support planning. J Am Med Dir 

Assoc. 2012;13(5):487.e9-487.e17. 

17. Crocker T, Forster A, Young J, et al. Physical rehabilitation for older people 

in long-term care. Cochrane Db Syst Rev. 2013;2:CD004294. 

18. Berg K, Mor V, Morris J, Murphy KM, Moore T, Harris Y. Identification 

and evaluation of existing nursing homes quality indicators. Health Care 

Financ Rev. 2002;23(4):19-36. 

19. Jones RN, Hirdes JP, Poss JW, et al. Adjustment of nursing home quality 

indicators. BMC Health Serv Res. 2010;10. 

20. Canadian Institute of Health Information. Your health system. 

https://yourhealthsystem.cihi.ca/hsp/?lang=en. Updated 2017. Accessed 07/21, 

2017. 

21. Rolland Y, Pillard F, Klapouszczak A, et al. Exercise program for nursing 

home residents with Alzheimer's disease: A 1-year randomized, controlled trial. 

J Am Geriatr Soc. 2007;55(2):158-165. 

https://yourhealthsystem.cihi.ca/hsp/?lang=en


167 
 

22. Ontario Ministry of Health and Long-Term Care. Policy for the operation of 

short-stay beds under the long-term care homes act. 

www.health.gov.on.ca/en/public/programs/ltc/docs/short_stay_beds_policy.pdf. 

Published 2010. Accessed June 5, 2017. 

23. Ontario Ministry of Health and Long-term Care. Frequently asked questions 

for physiotherapists. 

http://www.health.gov.on.ca/en/pro/programs/physio/faq.aspx. Updated 2013. 

Accessed June 19, 2014. 

24. Kochersberger G, Hielema F, Westlund R. Rehabilitation in the nursing 

home: How much, why, and with what results. Public Health Rep. 

1994;109(3):372-376. 

25. Arksey H, O'Malley L. Scoping studies: Towards a methodological 

framework. Int J Soc Res Method. 2005;8(1):19-32. 

26. Levac D, Colquhoun H, O'Brien KK. Scoping studies: Advancing the 

methodology. Implement Sci. 2010;5(1). 

27. Health Canada. Long-term facilities-based care. http://www.hc-sc.gc.ca/hcs-

sss/home-domicile/longdur/index-eng.php. Published October 1, 2010. 

Accessed August 12, 2014. 

28. Mazurek Melnyk, B., Fineout-Overholt, E. Fineout-Overholt E, ed. 

Evidence-based practice in nursing and health care: A guide to best practice. 

LWW; 2005:10. 

29. Delbecq A, Van de Ven A, Gustafson D. Group techniques for program 

planning: A guide to nominal group and delphi processes. Wisconsin: Green 

Briar Press; 1986. 

30. Wainwright D, Boichat C, McCracken LM. Using the nominal group 

technique to engage people with chronic pain in health service development. Int 

J Health Plan M. 2014;29(1):52-69. 

31. Katz PR. An international perspective on long term care: Focus on nursing 

homes. J Am Med Dir Assoc. 2011;12(7):487-492.e1. 

32. Canadian Institute of Health Information. When a nursing home is home: 

How do Canadian nursing homes measure up on quality? 

https://secure.cihi.ca/free_products/CCRS_QualityinLongTermCare_EN.pdf. 

Published 2013. Accessed June 5, 2017. 

http://www.health.gov.on.ca/en/public/programs/ltc/docs/short_stay_beds_policy.pdf
http://www.health.gov.on.ca/en/pro/programs/physio/faq.aspx
https://secure.cihi.ca/free_products/CCRS_QualityinLongTermCare_EN.pdf


168 
 

33. Westby MD, Klemm A, Li LC, Jones CA. Emerging role of quality 

indicators in physical therapist practice and health service delivery. Phys Ther. 

2016;96(1):90-100. 

34. De Boer ME, Leemrijse CJ, Van Den Ende CHM, Ribbe MW, Dekker J. 

The availability of allied health care in nursing homes. Disabil Rehabil. 

2007;29(8):665-670. 

35. Medicare Payment Advisory Commission. Report to the congress: Medicare 

payment policy. www.medpac.gov/.../reports/march-2012-report-to-the-

congress-medicare-payment-policy. Published 2012. Accessed June 5, 2017. 

36. McArthur C, Gibbs J, Papaioannou A, et al. Scoping review of physical 

rehabilitation interventions in long-term care: Protocol for tools, models of 

delivery, outcomes and quality indicators. BMJ Open. 2015;5(6):e007528-2014-

007528. 

37. Health Canada. Long-term facilities-based care. 

http://healthycanadians.gc.ca/health-system-systeme-sante/services/home-

domicile/long-term-longue-duree-eng.php. Updated 2004. Accessed June 5, 

2017. 

38. Szczepura A, Nelson S, Wild D. In-reach specialist nursing teams for 

residential care homes: Uptake of services, impact on care provision and cost-

effectiveness. BMC Health Serv Res. 2008;8:269-6963-8-269. 

39. Theodos P. Fall prevention in frail elderly nursing home residents: A 

challenge to case management: Part II. Lippincotts Case Manag. 2004;9(1):32-

44. 

40. de Souto Barreto P, Morley JE, Chodzko-Zajko W, et al. Recommendations 

on physical activity and exercise for older adults living in long-term care 

facilities: A taskforce report. J Am Med Dir Assoc. 2016;17(5):381-392. 

41. Boström A-, Slaughter SE, Chojecki D, Estabrooks CA. What do we know 

about knowledge translation in the care of older adults? A scoping review. J Am 

Med Dir Assoc. 2012;13(3):210-219. 

42. Grimshaw JM, Thomas RE, MacLennan G, et al. Effectiveness and 

efficiency of guideline dissemination and implementation strategies. Health 

Technol Assess. 2004;8(6):iii-72. 

43. Akishita M, Ishii S, Kojima T, et al. Priorities of health care outcomes for 

the elderly. J Am Med Dir Assoc. 2013;14(7):479-484. 

http://www.medpac.gov/.../reports/march-2012-report-to-the-congress-medicare-payment-policy
http://www.medpac.gov/.../reports/march-2012-report-to-the-congress-medicare-payment-policy


169 
 

44. McGilton KS. Clinician's commentary on McArthur et al.(1). Physiother 

Can. 2015;67(2):122-123. 

45. Young S. Rehabilitation: More than activities of daily living. Nurs Older 

People. 2004;16(8):22-24. 

46. World Health Organization. WHO definition of palliative care. 

http://www.who.int/cancer/palliative/definition/en/. Updated 2016. Accessed 

August 12, 2015. 

47. Brazil K, Maitland J, Ploeg J, Denton M. Identifying research priorities in 

long term care homes. J Am Med Dir Assoc. 2012;13(1):84.e1-84.e4. 

48. Castle NG, Ferguson JC. What is nursing home quality and how is it 

measured? Gerontologist. 2010;50(4):426-442. 

49. Ballard CG, Gauthier S, Cummings JL, et al. Management of agitation and 

aggression associated with Alzheimer disease. Nat Rev Neurol. 2009;5(5):245-

255. 

50. Becker C, Kron M, Lindemann U, et al. Effectiveness of a multifaceted 

intervention on falls in nursing home residents. J Am Geriatr Soc. 

2003;51(3):306-313. 

51. Leontjevas R, Gerritsen DL, Smalbrugge M, Teerenstra S, Vernooij-Dassen 

MJ, Koopmans RT. A structural multidisciplinary approach to depression 

management in nursing-home residents: A multicentre, stepped-wedge cluster-

randomised trial. Lancet. 2013;381(9885):2255-2264. 

52. Mor V, Angelelli J, Jones R, Roy J, Moore T, Morris J. Inter-rater reliability 

of nursing home quality indicators in the U.S. BMC Health Serv Res. 

2003;3(1):20. 

53. Mor V, Berg K, Angelelli J, Gifford D, Morris J, Moore T. The quality of 

quality measurement in U.S. nursing homes. Gerontologist. 2003;43 Spec No 

2:37-46. 

54. Graneheim UH, Lundman B. Qualitative content analysis in nursing 

research: Concepts, procedures and measures to achieve trustworthiness. Nurse 

Educ Today. 2004;24(2):105-112. 

55. Neergaard MA, Olesen F, Andersen RS, Sondergaard J. Qualitative 

description - the poor cousin of health research? BMC Med Res Methodol. 

2009;9:52-2288-9-52. 



170 
 

56. Polit, D.F., Beck, C.T. Nursing research: Generating and assessing 

evidence for nursing practice. 9th ed. Philadelphia: Lippincott Williams and 

Wilkins; 2012. 

57. Silverstein B, Findley PA, Bode RK. Usefulness of the nursing home quality 

measures and quality indicators for assessing skilled nursing facility 

rehabilitation outcomes. Arch Phys Med Rehabil. 2006;87(8):1021-1025. 

58. Vahakangas P, Noro A, Finne-Soveri H, Bjorkgren M. Association between 

rehabilitation care practices and care quality in long-term care facilities. J Nurs 

Care Qual. 2008;23(2):155-161. 

59. Wu MP, Lin PF, Lin KJ, et al. Integrated care for severely disabled long-

term care facility residents: Is it better? Arch Gerontol Geriatr. 2010;50(3):315-

318. 

60. RTI International. Draft specifications for the functional status quality 

measures for long-term care hospitals (version 3). 

https://www.cms.gov/Medicare/Quality...Quality.../Draft-Specifications-for-the-

Functional-status-quality-measures-for-long-term-care-hospital. Published 

2014. Accessed June 5, 2017. 

61. Morris JN, Fries BE, Morris SA. Scaling ADLs within the MDS. J Gerontol 

A Biol Sci Med Sci. 1999;54(11):M546-53. 

62. Mahoney FI, Barthel DW. Functional evaluation: The Barthel index. Md 

State Med J. 1965;14:61-65. 

63. Morris JN. InterRAI resident self-report nursing home quality of life survey. 

Presented at: RAI Canada Conference; 2009. 

64. Smith GE, O'Brien PC, Ivnik RJ, Kokmen E, Tangalos EG. Prospective 

analysis of risk factors for nursing home placement of dementia patients. 

Neurology. 2001;57(8):1467-1473. 

65. Frijters DH, van der Roest HG, Carpenter IG, et al. The calculation of 

quality indicators for long term care facilities in 8 countries (SHELTER 

project). BMC Health Serv Res. 2013;13:138-6963-13-138. 

66. Smith M. Commitment to care: A plan for long-term care in Ontario. 

http://www.health.gov.on.ca/en/common/ministry/publications/reports/ltc_04/m

ohltc_rep04.aspx. Updated 2004. Accessed August 24, 2015. 

67. Zimmerman DR. Improving nursing home quality of care through outcomes 

data: The MDS quality indicators. Int J Geriatr Psych. 2003;18(3):250-257. 

https://www.cms.gov/Medicare/Quality...Quality.../Draft-Specifications-for-the-Functional-status-quality-measures-for-long-term-care-hospital
https://www.cms.gov/Medicare/Quality...Quality.../Draft-Specifications-for-the-Functional-status-quality-measures-for-long-term-care-hospital


171 
 

68. Estabrooks CA, Knopp-Sihota JA, Norton PG. Practice sensitive quality 

indicators in RAI-MDS 2.0 nursing home data. BMC Res Notes. 2013;6:460-

0500-6-460. 

69. Poss JW, Jutan NM, Hirdes JP, et al. A review of evidence on the reliability 

and validity of minimum data set data. Healthc Manage Forum. 2008;21(1):33-

39. 

70. Morris JN, Nonemaker S, Murphy K, et al. A commitment to change: 

Revision of HCFA's RAI. J Am Geriatr Soc. 1997;45(8):1011-1016. 

71. Mor V, Intrator O, Unruh MA, Cai S. Temporal and geographic variation in 

the validity and internal consistency of the nursing home resident assessment 

minimum data set 2.0. BMC Health Serv Res. 2011;11:78-6963-11-78. 

72. Jones RN, Hirdes JP, Poss JW, et al. Adjustment of nursing home quality 

indicators. BMC Health Serv Res. 2010;10:96-6963-10-96. 

73. Saunders CL, Elliott MN, Lyratzopoulos G, Abel GA. Beyond the 

ecological fallacy: Potential problems when studying healthcare organisations. J 

R Soc Med. 2016;109(3):92-97. 

74. Pearce N. The ecological fallacy strikes back. J Epidemiol Community 

Health. 2000;54(5):326-327. 

75. Mitchell LA, Blandford AA, Menec V, Nowicki S. Long-term care strategy: 

An examination of clients across care continuums. Paper presented at the 2007 

Canadian RAI Conference, Ottawa. 2007. 

76. Canadian Centre for Elder Law. Assisted living: Past, present and future 

legal trends in canada. http://www.bcli.org/project/assisted-living-past-present-

and-future-legal-trends-canada;. Updated 2008. Accessed 08/01, 2017. 

77. Physiotherapy Association of British Columbia. Access, fees, and coverage 

for physiotherapy in BC. https://bcphysio.org/faq/access-fees-and-coverage-

physiotherapy-bc. Updated 2017. Accessed 08/01, 2017. 

78. Manitoba Health. Health, seniors and active living. 

http://www.gov.mb.ca/health/pcs/index.html. Updated 2017. Accessed 08/01, 

2017. 

79. Physiotherapy Alberta College + Association. Accessing and paying for 

physiotherapy. 

https://www.physiotherapyalberta.ca/everyone_else/accessing_and_paying_for_

physiotherapy. Updated 2017. Accessed 08/03, 2017. 

http://www.bcli.org/project/assisted-living-past-present-and-future-legal-trends-canada;
http://www.bcli.org/project/assisted-living-past-present-and-future-legal-trends-canada;
https://bcphysio.org/faq/access-fees-and-coverage-physiotherapy-bc
https://bcphysio.org/faq/access-fees-and-coverage-physiotherapy-bc
http://www.gov.mb.ca/health/pcs/index.html
https://www.physiotherapyalberta.ca/everyone_else/accessing_and_paying_for_physiotherapy
https://www.physiotherapyalberta.ca/everyone_else/accessing_and_paying_for_physiotherapy


172 
 

 

80. Becker C, Kron M, Lindemann U, et al. Effectiveness of a multifaceted 

intervention on falls in nursing home residents. J Am Geriatr Soc. 

2003;51(3):306-313. 

81. Ballard CG, Gauthier S, Cummings JL, et al. Management of agitation and 

aggression associated with azheimer disease. Nat Rev Neurol. 2009;5(5):245-

255. 

82. Laffon de Mazieres C, Morley JE, Levy C, et al. Prevention of functional 

decline by reframing the role of nursing homes? J Am Med Dir Assoc. 

2017;18(2):105-110. 

83. Hirdes JP, Poss JW, Fries BE, et al. Canadian staff time and resource 

intensity verification (CAN-STRIVE) project: Validation of the resource 

utilization groups (RUG-III) and resource utilization groups for home care 

(RUG-III/HC) case-mix systems. Final report to Ontario ministry of health and 

long-term care. University of Waterloo. 2010. 

84. Slaughter SE, Wagg AS, Jones CA, et al. Mobility of vulnerable elders 

study: Effect of the sit-to-stand activity on mobility, function, and quality of 

life. J Am Med Dir Assoc. 2015;16(2):138-143. 

85. Mangione KK, Lopopolo RB, Neff NP, Craik RL, Palombaro KM. 

Interventions used by physical therapists in home care for people after hip 

fracture. Phys Ther. 2008;88(2):199-210. 

86. Cadore EL, Casas-Herrero A, Zambom-Ferraresi F, et al. Multicomponent 

exercises including muscle power training enhance muscle mass, power output, 

and functional outcomes in institutionalized frail nonagenarians. Age. 

2014;36(2):773-785. 

87. Morris JN, Berg K, Bjorkgren M, et al. interRAI clinical assessment 

protocols (CAPs) for use with community and long-term care assessment 

instruments. version 9.1. Washington, DC: interRAI; 2010. 

88. InterRAI. LTCF manuals. https://catalog.interrai.org/category/ltcf-manuals. 

Updated 2016. Accessed May 31, 2016. 

89. Sherrington C, Michaleff ZA, Fairhall N, et al. Exercise to prevent falls in 

older adults: An updated systematic review and meta-analysis. Br J Sports Med. 

2016. 

90. Papaioannou A, Santesso N, Morin SN, et al. Recommendations for 

preventing fracture in long-term care. CMAJ. 2015;187(15):1135-44, E450-61. 



173 
 

91. Blumenthal D. Total quality management and physicians' clinical decisions. 

JAMA. 1993;269(21):2775-2778. 

92. Neuman MD, Silber JH, Magaziner JS, Passarella MA, Mehta S, Werner 

RM. Survival and functional outcomes after hip fracture among nursing home 

residents. JAMA Intern Med. 2014;174(8):1273-1280. 

93. Tanuseputro P, Chalifoux M, Bennett C, et al. Hospitalization and mortality 

rates in long-term care facilities: Does for-profit status matter? J Am Med Dir 

Assoc. 2015;16(10):874-883. 

94. Liu C, Feng Z, Mor V. Case-mix and quality indicators in chinese elder care 

homes: Are there differences between government-owned and private-sector 

facilities? J Am Geriatr Soc. 2014;62(2):371-377. 

95. White C. Rehabilitation therapy in skilled nursing facilities: Effects of 

Medicare's new prospective payment system. Health Aff (Millwood). 

2003;22(3):214-223. 

96. HCFA concerned that SNFs are limiting therapy to PPS patients, using 

OMRAs to change PPS payments. Natl Rep Subacute Care. 1999;7(21):4-5. 

97. Kuhn B, Lehn C. Value-based reimbursement: The banner health network 

experience. Front Health Serv Manage. 2015;32(2):17-31. 

98. Mayes R. Moving (realistically) from volume-based to value-based health 

care payment in the USA: Starting with Medicare payment policy. J Health Serv 

Res Policy. 2011;16(4):249-251. 

99. Prada G, Brown T. The canadian health care debate: A survey and 

assessment of key studies. Conference Board of Canada.  

100. Hellsten E, Chu S, Crump RT, Yu K, Sutherland JM. New pricing 

approaches for bundled payments: Leveraging clinical standards and regional 

variations to target avoidable utilization. Health Policy. 2016;120(3):316-326. 

101. Casale AS, Paulus RA, Selna MJ, et al. "ProvenCareSM": A provider-

driven pay-for-performance program for acute episodic cardiac surgical care. 

Ann Surg. 2007;246(4):613-21; discussion 621-3. 

102. Struijs JN, Baan CA. Integrating care through bundled payments--lessons 

from the netherlands. N Engl J Med. 2011;364(11):990-991. 

103. Rehabilitative Care Alliance. Update on physiotherapy reform. 

http://rehabcarealliance.ca/uploads/.../Update_on_Physiotherapy_Reforms_-

_Sept_2013.pdf.   Published 2013. Accessed June 5, 2017. 

http://rehabcarealliance.ca/uploads/.../Update_on_Physiotherapy_Reforms_-_Sept_2013.pdf
http://rehabcarealliance.ca/uploads/.../Update_on_Physiotherapy_Reforms_-_Sept_2013.pdf


174 
 

104. CARP. Further clarifications on Ontario changes to physiotherapy. 

http://www.carp.ca/2013/08/23/further-clarifications-on-ontario-changes-to-

physiotherapy-and-exercisefall-prevention-programs/. Updated 2013. Accessed 

March 20, 2016. 

105. Smart A. Smart: Thumbs up from Ontario physiotherapists. 

http://www.lfpress.com/2013/07/25/smart-thumbs-up-from-ontario-

physiotherapists. Updated 2013. Accessed 03/20, 2016. 

106. Boyle T. Private physio clinics to ask courts to stop changes by Ontario 

government. Toronto Star. 2013. Available from: 

http://www.thestar.com/news/queenspark/2013/07/23/private_physio_clinics_to

_ask_courts_to_stop_changes_by_ontario_government.html. Accessed June 5, 

2017. 

107. Ontario Society of Occupational Therapists of Ontario. Restoring access to 

OT in long-term care homes. 

http://www.osot.on.ca/iMIS15/OSOT/Practice_Resources_Pages/Sector_Resour

ce_Pages/Long_Term_Care_Pages/Restoring_Access_to_OT_in_Long-

Term_Care.aspx. Published 2013. Accessed March 20, 2016. 

108. Fries BE, Schneider DP, Foley WJ, Gavazzi M, Burke R, Cornelius E. 

Refining a case-mix measure for nursing homes: Resource utilization groups 

(RUG-III). Med Care. 1994;32(7):668-685. 

109. du Plessis V, Beshiri R, Bollan R, Clemenson H. Definitions of "rural". 

Statistics Canada. 2002;61. 

110. Frandin K, Gronstedt H, Helbostad JL, et al. Long-term effects of 

individually tailored physical training and activity on physical function, well-

being and cognition in Scandinavian nursing home residents: A randomized 

controlled trial. Gerontology. 2016;62(6):571-580. 

111. Hirdes JP, Poss JW, Caldarelli H, et al. An evaluation of data quality in 

Canada's continuing care reporting system (CCRS): Secondary analyses of 

Ontario data submitted between 1996 and 2011. BMC Med Inform Decis. 

2013;13(1). 

112. Hjaltadottir I, Hallberg IR, Ekwall AK, Nyberg P. Health status and 

functional profile at admission of nursing home residents in iceland over 11-

year period. Int J Older People Nurs. 2012;7(3):177-187. 

113. Tsan L, Davis C, Langberg R, Pierce JR. Quality indicators in the 

department of veterans affairs nursing home care units: A preliminary 

assessment. Am J Med Qual. 2007;22(5):344-350. 

http://www.carp.ca/2013/08/23/further-clarifications-on-ontario-changes-to-physiotherapy-and-exercisefall-prevention-programs/
http://www.carp.ca/2013/08/23/further-clarifications-on-ontario-changes-to-physiotherapy-and-exercisefall-prevention-programs/
http://www.lfpress.com/2013/07/25/smart-thumbs-up-from-ontario-physiotherapists
http://www.lfpress.com/2013/07/25/smart-thumbs-up-from-ontario-physiotherapists
http://www.thestar.com/news/queenspark/2013/07/23/private_physio_clinics_to_ask_courts_to_stop_changes_by_ontario_government.html
http://www.thestar.com/news/queenspark/2013/07/23/private_physio_clinics_to_ask_courts_to_stop_changes_by_ontario_government.html
http://www.osot.on.ca/iMIS15/OSOT/Practice_Resources_Pages/Sector_Resource_Pages/Long_Term_Care_Pages/Restoring_Access_to_OT_in_Long-Term_Care.aspx
http://www.osot.on.ca/iMIS15/OSOT/Practice_Resources_Pages/Sector_Resource_Pages/Long_Term_Care_Pages/Restoring_Access_to_OT_in_Long-Term_Care.aspx
http://www.osot.on.ca/iMIS15/OSOT/Practice_Resources_Pages/Sector_Resource_Pages/Long_Term_Care_Pages/Restoring_Access_to_OT_in_Long-Term_Care.aspx


175 
 

114. Hjaltadottir I, Ekwall AK, Nyberg P, Hallberg IR. Quality of care in 

icelandic nursing homes measured with minimum data set quality indicators: 

Retrospective analysis of nursing home data over 7 years. Int J Nurs Stud. 

2012;49(11):1342-1353. 

115. Rolland Y, Mathieu C, Piau C, et al. Improving the quality of care of long-

stay nursing home residents in france. J Am Geriatr Soc. 2016;64(1):193-199. 

116. Morris JN, Belleville-Taylor P, Fries BE, et al. interRAI long-term care 

facilities (LTCF) assessment form and user's manual. version 9.1. 9.1st ed. 

Washington, DC: interRAI; 2009. 

117. Morris JN, Moore N, Jones R, et al. Validation of long-term and post-acute 

care quality indicators. Baltimore, MD: Centers for Medicare and Medicaid 

Services. 2003 Jun 10. 

118. Phillips CD, Shen R, Chen M, Sherman M. Evaluating nursing home 

performance indicators: An illustration exploring the impact of facilities on 

ADL change. Gerontologist. 2007;47(5):683-689. 

119. Chan CS, Slaughter SE, Jones CA, Wagg AS. Greater independence in 

activities of daily living is associated with higher health-related quality of life 

scores in nursing home residents with dementia. Healthcare (Basel). 

2015;3(3):503-518. 

120. White-Chu EF, Graves WJ, Godfrey SM, Bonner A, Sloane P. Beyond the 

medical model: The culture change revolution in long-term care. J Am Med Dir 

Assoc. 2009;10(6):370-378. 

121. Jervis LL. Working in and around the 'chain of command': Power relations 

among nursing staff in an urban nursing home. Nurs Inq. 2002;9(1):12-23. 

122. McWilliam CL, Coleman S, Melito C, et al. Building empowering 

partnerships for interprofessional care. J Interprof Care. 2003;17(4):363-376. 

123. Benjamin K, Edwards N, Guitard P, Murray MA, Caswell W, Perrier MJ. 

Factors that influence physical activity in long-term care: Perspectives 

ofresidents, staff, and significant others. Can J Aging. 2011;30(2):247-258. 

124. Benjamin K, Edwards N, Ploeg J, Legault F. Barriers to physical activity 

and restorative care for residents in long-term care: A review of the literature. J 

Aging Phys Act. 2014;22(1):154-165. 

125. Kalinowski S, Wulff I, Kölzsch M, Kopke K, Kreutz R, Dräger D. Physical 

activity in nursing homes - barriers and facilitators: A cross-sectional study. J 

Aging Phys Act. 2012;20(4):421-441. 



176 
 

APPENDIX 1 – Search strategy for scoping review 

 

 

MEDLINE database searched through the PubMed platform; includes articles 1946-present.  

Limit to English only 

March 19th  2:30pm 

3383 results 

 

Homes for the age*[tiab] OR Home for the age*[tiab] OR Old age home[tiab] OR Old age 

homes[tiab] OR Long term care[tiab] OR LTC[tiab] OR Nursing home[tiab] OR Nursing 

homes[tiab] OR care home[tiab] OR care homes[tiab] OR residential care facilit*[tiab] OR 

skilled nursing facilit*[tiab] OR intermediate care facilit*[tiab] OR assisted living[tiab] OR 

Residential aged care[tiab] OR Aged care facilit*[tiab] OR Geriatric facilit*[tiab] OR Geriatric 

care home*[tiab] OR elderly facilit*[tiab] OR Homes for the aged[mesh] OR Long-term 

care[mesh] OR Nursing homes[mesh] OR residential facilities[mesh] OR Assisted Living 

Facilities[mesh] 

 AND 

rehab[tiab] OR Rehabilitation[tiab] OR Exercise[tiab] OR Exercises[tiab] OR Exercising[tiab] 

OR physical therap*[tiab] OR physiotherap*[tiab] OR PT[tiab] OR restorative care[tiab] OR 

nursing rehab[tiab] OR Rehabilitation[mesh:noexp] OR Exercise therapy[mesh] OR Physical 

Therapy Modalities[mesh] OR occupational therap*[tiab] OR rehabilitation nursing[mesh] OR 

early ambulation[mesh] OR rehabilitation[subheading] 

 AND 

Elder*[tiab] OR Older adult*[tiab] OR Geriatric*[tiab] OR Old age[tiab] OR Aging[tiab] OR 

older people[tiab] OR Elderly adult*[tiab] OR Gerontology*[tiab] OR Aged[mesh] OR Aged, 

80 and over[mesh] OR Frail elderly[mesh] OR geriatrics[mesh] 

 

 

 

 

  



177 
 

APPENDIX 2 - all articles included in the original scoping review  

Aangenendt-Siegers, I. P., Lentze, K. I., Keesmaat, P. S., Dekker, F. W., & Cools, H. J. M. 

(1996). Geriatric rehabilitation in a dutch nursing home. Journal of Rehabilitation 

Sciences, 9(1), 16-19.  

Abizanda, P., Lopez, M. D., Garcia, V. P., Estrella, J. D., da Silva Gonzalez, A., Vilardell, N. 

B., & Torres, K. A. (2015). Effects of an oral nutritional supplementation plus physical 

exercise intervention on the physical function, nutritional status, and quality of life in frail 

institutionalized older adults: The ACTIVNES study. Journal of the American Medical 

Directors Association, doi:10.1016/j.jamda.2015.02.005; 10.1016/j.jamda.2015.02.005  

Alessi, B. M. B. J., C.A., & Schnelle, N. R. A. S. a. J. F. (2003). The effects of an exercise and 

incontinence intervention on skin health outcomes in nursing home residents. Journal of 

the American Geriatrics Society, 51(3), 348-355.  

Alessi, C. A., Schnelle, J. F., MacRae, P. G., Ouslander, J. G., al-Samarrai, N., Simmons, S. F., 

& Traub, S. (1995). Does physical activity improve sleep in impaired nursing home 

residents? Journal of the American Geriatrics Society, 43(10), 1098-1102.  

Alessi, C. A., Yoon, E. J., Schnelle, J. F., al-Samarrai, N. R., & Cruise, P. A. (1999). A 

randomized trial of a combined physical activity and environmental intervention in 

nursing home residents: Do sleep and agitation improve? Journal of the American 

Geriatrics Society, 47(7), 784-791.  

Altieri, C. (2012). Success of a home-based oncology rehabilitation program for a geriatric 

patient living in an assisted living facility: A case report. Rehabilitation Oncology, 30(2), 

8-12.  

Altieri, C., Grubb, A., & Gordon, J. (2010.). Success of a home-based oncology rehabilitation 

program for a geriatric patient living in an assisted living facility: A case report. 

Rehabilitation Oncology, 28(1), 28-29.  

Alvarez-Barbosa, F., Del Pozo-Cruz, J., Del Pozo-Cruz, B., Alfonso-Rosa, R. M., Rogers, M. 

E., & Zhang, Y. (2014). Effects of supervised whole body vibration exercise on fall risk 

factors, functional dependence and health-related quality of life in nursing home residents 

aged 80+. Maturitas, 79(4), 456-463.  

Aman, E., & Thomas, D. R. (2009). Supervised exercise to reduce agitation in severely 

cognitively impaired persons. Journal of the American Medical Directors Association, 

10(4), 271-276.  

Angelelli, J. J., Wilber, K. H., & Myrtle, R. (2000). A comparison of skilled nursing facility 

rehabilitation treatment and outcomes under medicare managed care and medicare fee-for-

service reimbursement. The Gerontologist, 40(6), 646-653.  

Arling, G., Williams, A. R., & Kopp, D. (2000). Therapy use and discharge outcomes for 

elderly nursing home residents. The Gerontologist, 40(5), 587-595.  

Aslan, E., Komurcu, N., Beji, N. K., & Yalcin, O. (2008). Bladder training and kegel exercises 

for women with urinary complaints living in a rest home. Gerontology, 54(4), 224-231. 

doi:10.1159/000133565; 10.1159/000133565  

Au-Yeung, S. S. Y., Ho, H. P. Y., Lai, J. W. C., Lau, R. W. K., Wong, A. Y. L., & Lau, S. 

K.Did mobility and balance of residents living in private old age homes improve after a 

mobility exercise programme: A pilot study.  



178 
 

Au-Yeung, S. S. Y., Ho, H. P. Y., Lai, J. W. C., Lau, R. W. K., Wong, A. Y. L., & Lau, S. K. 

(2002). Did mobility and balance of residents living in private old age homes improve 

after a mobility exercise programme? A pilot study. Hong Kong Physiotherapy Journal, 

20, 16-21.  

Baldelli, M. V., Boiardi, R., Fabbo, A., Pradelli, J. M., & Neri, M. (2002). The role of reality 

orientation therapy in restorative care of elderly patients with dementia plus stroke in the 

subacute nursing home setting. Archives of Gerontology and Geriatrics, 35(SUPPL. 8), 

15-22.  

Barnes, C., Conner, D., Legault, L., Reznickova, N., & Harrison-Felix, C. (2004). Rehabilitation 

outcomes in cognitively impaired patients admitted to skilled nursing facilities from the 

community. Archives of Physical Medicine and Rehabilitation, 85(10), 1602-1607.  

Barr, J. O., Weissenbuehler, S. A., & Cleary, C. K. (2004). Effectiveness and comfort of 

transcutaneous electrical nerve stimulation for older persons with chronic pain. Journal of 

Geriatric Physical Therapy, 27(3), 93-99.  

Bates-Jensen, B. M., Alessi, C. A., Al-Samarrai, N. R., & Schnelle, J. F. (2003). The effects of 

an exercise and incontinence intervention on skin health outcomes in nursing home 

residents. Journal of the American Geriatrics Society, 51(3), 348-355.  

Baum, E. E., Jarjoura, D., Polen, A. E., Faur, D., & Rutecki, G. (2003). Effectiveness of a group 

exercise program in a long-term care facility: A rondomized pilot trial. Journal of the 

American Medical Directors Association, 4(2), 74-80.  

Bautmans, I., Demarteau, J., Cruts, B., Lemper, J. -., & Mets, T. (2008). Dysphagia in elderly 

nursing home residents with severe cognitive impairment can be attenuated by cervical 

spine mobilization. Journal of Rehabilitation Medicine, 40(9), 755-760.  

Bautmans, I., Van Hees, E., Lemper, J. -., & Mets, T. (2005). The feasibility of whole body 

vibration in institutionalised elderly persons and its influence on muscle performance, 

balance and mobility: A randomised controlled trial [ISRCTN62535013]. BMC Geriatrics, 

5(pp 8P), Arte Number: 17. ate of Pubaton: 22 e 2005.  

Beaudart, C., Maquet, D., Mannarino, M., Buckinx, F., Demonceau, M., Crielaard, J. M., . . . 

Bruyere, O. (2013). Effects of 3 months of short sessions of controlled whole body 

vibrations on the risk of falls among nursing home residents. BMC Geriatrics, 13, 42.  

Beck, A. M., Damkjaer, K., & Beyer, N. (2008). Multifaceted nutritional intervention among 

nursing-home residents has a positive influence on nutrition and function. Nutrition 

(Burbank, Los Angeles County, Calif.), 24(11-12), 1073-1080. 

doi:10.1016/j.nut.2008.05.007; 10.1016/j.nut.2008.05.007  

Beck, A. M., Damkjaer, K., & Sorbye, L. W. (2010). Physical and social functional abilities 

seem to be maintained by a multifaceted randomized controlled nutritional intervention 

among old (>65 years) danish nursing home residents. Archives of Gerontology and 

Geriatrics, 50(3), 351-355.  

Beck, A. M., Damkjaer, K., & Tetens, I. (2009). Lack of compliance of staff in an intervention 

study with focus on nutrition, exercise and oral care among old (65+ yrs) danish nursing 

home residents. Aging Clinical and Experimental Research, 21(2), 143-149.  

Becker, C., Kron, M., Lindemann, U., Sturm, E., Eichner, B., Walter-Jung, B., & Nikolaus, T. 

(2003). Effectiveness of a multifaceted intervention on falls in nursing home residents. 

Journal of the American Geriatrics Society, 51(3), 306-313.  



179 
 

Bell, C., Sheppard, Fain, E., Daub, J., Warren, S., Hezar, Howell, S., H., Southard, K., Seawell, 

. . . Shadoin, H. (2011). Effects of nintendo wii on quality of life, social relationships, and 

confidence to prevent falls. Physical & Occupational Therapy in Geriatrics, 29(3), 213-

221. doi:10.3109/02703181.2011.559307  

Bellantonio, S., Kenny, A. M., Fortinsky, R. H., Kleppinger, A., Robison, J., Gruman, C., . . . 

Trella, P. M. (2008). Efficacy of a geriatrics team intervention for residents in dementia-

specific assisted living facilities: Effect on unanticipated transitions. Journal of the 

American Geriatrics Society, 56(3), 523-528. doi:10.1111/j.1532-5415.2007.01591.x; 

10.1111/j.1532-5415.2007.01591.x  

Bieryla, K. A., & Madigan, M. L. (2011). Proof of concept for perturbation-based balance 

training in older adults at a high risk for falls. Archives of Physical Medicine and 

Rehabilitation, 92(5), 841-843. doi:10.1016/j.apmr.2010.12.004; 

10.1016/j.apmr.2010.12.004  

Binder, E. F. (1995). Implementing a structured exercise program for frail nursing home 

residents with dementia: Issues and challenges. Journal of Aging and Physical Activity, 

3(4), 383-395.  

Bo, M., Fontana, M., Mantelli, M., & Molaschi, M. (2006). Positive effects of aerobic physical 

activity in institutionalized older subjects complaining of dyspnea. Archives of 

Gerontology and Geriatrics, 43(1), 139-145. doi:10.1016/j.archger.2005.10.001  

Bonanni, D. R., Devers, G., Dezzi, K., Duerr, C., Durkin, M., Hernan, J., & Joyce, C. (2009). A 

dedicated approach to restorative nursing. Journal of Gerontological Nursing, 35(1), 37-

44.  

Bossers, W. J., Scherder, E. J., Boersma, F., Hortobagyi, T., van der Woude, L. H., & van 

Heuvelen, M. J. (2014). Feasibility of a combined aerobic and strength training program 

and its effects on cognitive and physical function in institutionalized dementia patients. A 

pilot study. PloS One, 9(5), e97577. doi:10.1371/journal.pone.0097577; 

10.1371/journal.pone.0097577  

Bossers, W. J. R., Scherder, E. J. A., Boersma, F., Hortobagyi, T., Van Der Woude, L. H. V., & 

Van Heuvelen, M. J. G. (7577). Feasibility of a combined aerobic and strength training 

program and its effects on cognitive and physical function in institutionalized dementia 

patients. A pilot study. Plos One, 9 (5) , 2014, ate of Pubaton: 20 May 2014.  

Braden, H., J., Ko, M., Bohmfalk, M., Hortick, K., & Hasson, S. (2013). Gait speed improves 

during physical therapy in general acute care, skilled nursing, and inpatient rehabilitation - 

a pilot study. Journal of Acute Care Physical Therapy (Acute Care Section - APTA, Inc.), 

4(1), 20-25.  

Braun, S. M., van Haastregt, J. C., Beurskens, A. J., Gielen, A. I., Wade, D. T., & Schols, J. M. 

(2010). Feasibility of a mental practice intervention in stroke patients in nursing homes; a 

process evaluation. BMC Neurology, 10  

Brenner, I. (2009). Effects of passive exercise training on physical and psychological variables 

of elderly participants living in long-term care: A cross sectional study. Perspectives 

(Gerontological Nursing Association (Canada)), 33(4), 7-14.  

Brill, P. A., Jensen, R. L., Koltyn, K. F., Morgan, L. A., Morrow, J. R., Keller, M. J., & Jackson, 

A. W. (1998). The feasibility of conducting a group-based progressive strength training 

program in residents of a multi-level care facility. Activities, Adaptation & Aging, 22(4), 

53-63.  



180 
 

Brill, P. A., Matthews, M., Mason, J., Davis, D., Mustafa, T., & Macera, C. (1998). Improving 

functional performance through a group-based free weight strength training program in 

residents of two assisted living communities. Physical & Occupational Therapy in 

Geriatrics, 15(3), 57-69.  

Brittle, N., Patel, S., Wright, C., Baral, S., Versfeld, P., & Sackley, C. (2009). An exploratory 

cluster randomized controlled trial of group exercise on mobility and depression in care 

home residents. Clinical Rehabilitation, 23(2), 146-154. doi:10.1177/0269215508098891; 

10.1177/0269215508098891  

Bruunsgaard, H., Bjerregaard, E., Schroll, M., & Pedersen, B. K. (2004). Muscle strength after 

resistance training is inversely correlated with baseline levels of soluble tumor necrosis 

factor receptors in the oldest old. Journal of the American Geriatrics Society, 52(2), 237-

241.  

Buckinx, F., Beaudart, C., Maquet, D., Demonceau, M., Crielaard, J. M., Reginster, J. Y., & 

Bruyere, O. (2014). Evaluation of the impact of 6-month training by whole body vibration 

on the risk of falls among nursing home residents, observed over a 12-month period: A 

single blind, randomized controlled trial. Aging Clinical and Experimental Research, 

26(4), 369-376. doi:10.1007/s40520-014-0197-z; 10.1007/s40520-014-0197-z  

Buettner, L. L. (2002). Focus on caregiving. falls prevention in dementia populations. Provider 

(Washington, D.C.), 28(2), 41-43.  

Buettner, L. L., & Fitzsimmons, S. (2004). Recreational therapy exercise on the special care 

unit: Impact on behaviors. American Journal of Recreation Therapy, 3(4), 8-24.  

Cakar, E., Dincer, U., Kiralp, M. Z., Cakar, D. B., Durmus, O., Kilac, H., . . . Alper, C. (2010). 

Jumping combined exercise programs reduce fall risk and improve balance and life quality 

of elderly people who live in a long-term care facility. European Journal of Physical and 

Rehabilitation Medicine, 46(1), 59-67.  

Carlsson, M., Littbrand, H., Gustafson, Y., Lundin-Olsson, L., Lindelof, N., Rosendahl, E., & 

Haglin, L. (2011). Effects of high-intensity exercise and protein supplement on muscle 

mass in ADL dependent older people with and without malnutrition -- a randomized 

controlled trial. The Journal of Nutrition, Health & Aging, 15(7), 554-560.  

Carmeli, E., Reznick, A. Z., Coleman, R., & Carmeli, V. (2000). Muscle strength and mass of 

lower extremities in relation to functional abilities in elderly adults. Gerontology, 46(5), 

249-257. doi:22168  

Carmelo Adsuar, N. G., J., Del Pozo-Cruz, H. C., B., & Parraca, P. R. O. a. J. A. (2012). 

Balance training reduces fear of falling and improves dynamic balance and isometric 

strength in institutionalised older people: A randomised trial. Journal of Physiotherapy, 

58(2), 97-104.  

Carner, F. N., E., & Coughey, W. B. a. K. (1990). Endurance training in the elderly nursing 

home patient. Archives of Physical Medicine & Rehabilitation, 71(3), 241-243.  

Castilho-Weinert, L., Sibele Yoko, M. T., Bittencourt Guimãraes, A. T., Gonçalves, A., 

Macalossi, Zanini, L., Maria, Cavalcanti, A., loris, . . . Ximendes, G., Soares. (2014). 

Functional performance and quality of life in institutionalized elderly individuals. Topics 

in Geriatric Rehabilitation, 30(4), 270-275. doi:10.1097/TGR.0000000000000036  

Cevasco, A. M., & Grant, R. E. (2003). Comparison of different methods for eliciting exercise-

to-music for clients with alzheimer's disease. Journal of Music Therapy, 40(1), 41-56.  



181 
 

Chang, S. H., Fang, M. C., & Yang, Y. S. (2010). Effectiveness of transcutaneous electrical 

acupoint stimulation for improving depressive mood status among nursing home elders in 

taiwan: A pilot study. Geriatric Nursing (New York, N.Y.), 31(5), 324-330. 

doi:10.1016/j.gerinurse.2010.03.001; 10.1016/j.gerinurse.2010.03.001  

Chao, Y. Y., Scherer, Y. K., Wu, Y. W., Lucke, K. T., & Montgomery, C. A. (2013). The 

feasibility of an intervention combining self-efficacy theory and wii fit exergames in 

assisted living residents: A pilot study. Geriatric Nursing (New York, N.Y.), 34(5), 377-

382. doi:10.1016/j.gerinurse.2013.05.006; 10.1016/j.gerinurse.2013.05.006  

Chen, C. T., C., & Lin, S. W. a. L. (2007). Effects of a range-of-motion exercise programme. 

Journal of Advanced Nursing, 57(2), 181-191.  

Chen, E. W., Fu, A. S. N., Chan, K. M., & Tsang, W. W. N. (2012). The effects of tai chi on the 

balance control of elderly persons with visual impairment: A randomised clinical trial 

[with consumer summary]. Age and Ageing, 41(2), 254-259.  

Chen, K. M., Chen, M. H., Lin, M. H., Fan, J. T., Lin, H. S., & Li, C. H. (2010). Effects of yoga 

on sleep quality and depression in elders in assisted living facilities. The Journal of 

Nursing Research : JNR, 18(1), 53-61. doi:10.1097/JNR.0b013e3181ce5189; 

10.1097/JNR.0b013e3181ce5189  

Chen, K. M., Fan, J. T., Wang, H. H., Wu, S. J., Li, C. H., & Lin, H. S. (2010). Silver yoga 

exercises improved physical fitness of transitional frail elders. Nursing Research, 59(5), 

364-370. doi:10.1097/NNR.0b013e3181ef37d5; 10.1097/NNR.0b013e3181ef37d5  

Chen, K. -., Hsu, Y. -., Chen, W. -., & Tseng, H. -. (2007). Well-being of institutionalized elders 

after yang-style tai chi practice. Journal of Clinical Nursing, 16(5), 845-852.  

Chen, K. M., Huang, H. T., Cheng, Y. Y., Li, C. H., & Chang, Y. H. (2014). Sleep quality and 

depression of nursing home older adults in wheelchairs after exercises. Nursing Outlook, 

doi:10.1016/j.outlook.2014.08.010; 10.1016/j.outlook.2014.08.010  

Chen, K. M., Li, C. H., Lin, J. N., Chen, W. T., Lin, H. S., & Wu, H. C. (2007). A feasible 

method to enhance and maintain the health of elderly living in long-term care facilities 

through long-term, simplified tai chi exercises. The Journal of Nursing Research : JNR, 

15(2), 156-164.  

Chen, K. M., Lin, J. N., Lin, H. S., Wu, H. C., Chen, W. T., Li, C. H., & Kai Lo, S. (2008). The 

effects of a simplified tai-chi exercise program (STEP) on the physical health of older 

adults living in long-term care facilities: A single group design with multiple time points. 

International Journal of Nursing Studies, 45(4), 501-507. 

doi:10.1016/j.ijnurstu.2006.11.008  

Cheng, S. -., Chow, P. K., Song, Y. -., Yu, E. C. S., Chan, A. C. M., Lee, T. M. C., & Lam, J. H. 

M. (2014). Mental and physical activities delay cognitive decline in older persons with 

dementia. American Journal of Geriatric Psychiatry, 22(1), 63-74.  

Cheng, S. -., Chow, P. K., Song, Y. -., Yu, E. C. S., & Lam, J. H. M. (2014). Can leisure 

activities slow dementia progression in nursing home residents? A cluster-randomized 

controlled trial. International Psychogeriatrics, 26(4), 637-643.  

Cheng, S. -., Chow, P. K., Yu, E. C. S., & Chan, A. C. M. (2012). Leisure activities alleviate 

depressive symptoms in nursing home residents with very mild or mild dementia. 

American Journal of Geriatric Psychiatry, 20(10), 904-908.  



182 
 

Chin A Paw, M. J., van Poppel, M. N., Twisk, J. W., & van Mechelen, W. (2004). Effects of 

resistance and all-round, functional training on quality of life, vitality and depression of 

older adults living in long-term care facilities: A 'randomized' controlled trial 

[ISRCTN871772 

81. BMC Geriatrics, 4, 5. doi:10.1186/1471-2318-4-5  

Chin A Paw, M. J., van Poppel, M. N., Twisk, J. W., & van Mechelen, W. (2006). Once a week 

not enough, twice a week not feasible? A randomised controlled exercise trial in long-term 

care facilities [ISRCTN87177281. Patient Education and Counseling, 63(1-2), 205-214. 

doi:10.1016/j.pec.2005.10.008  

Chin A Paw, M. J., van Poppel, M. N., & van Mechelen, W. (2006). Effects of resistance and 

functional-skills training on habitual activity and constipation among older adults living in 

long-term care facilities: A randomized controlled trial. BMC Geriatrics, 6(9), Epub.  

Chiodo, L. K., Gerety, M. B., Mulrow, C. D., Rhodes, M. C., & Tuley, M. R. (1992). The 

impact of physical therapy on nursing home patient outcomes. Physical Therapy, 72(3), 

168-73; discussion 173-5.  

Choi, J. H., Moon, J. S., & Song, R. (2005). Effects of sun-style tai chi exercise on physical 

fitness and fall prevention in fall-prone older adults. Journal of Advanced Nursing, 51(2), 

150-157. doi:10.1111/j.1365-2648.2005.03480.x  

Clark, R., & Kraemer, T. (2009). Clinical use of nintendo wii bowling simulation to decrease 

fall risk in an elderly resident of a nursing home: A case report. Journal of Geriatric 

Physical Therapy (2001), 32(4), 174-180.  

Cohen, C., Neufeld, R., Dunbar, J., Pflug, L., & Breuer, B. (1996). Old problem, different 

approach: Alternatives to physical restraints. Journal of Gerontological Nursing, 22(2), 

23-29.  

Connelly, D. M., & Vandervoort, A. A. (1996). Improving muscle strength in the frail elderly. 

Canadian Nursing Home, 7(4), 24.  

Conner, D., Barnes, C., Harrison-Felix, C., & Reznickova, N. (2010). Rehabilitation outcomes 

in a population of nonagenarians and younger seniors with hip fracture, heart failure, or 

cerebral vascular accident. Archives of Physical Medicine and Rehabilitation, 91(10), 

1505-1510.  

Conradsson, M., Littbrand, H., Lindelof, N., Gustafson, Y., & Rosendahl, E. (2010). Effects of a 

high-intensity functional exercise programme on depressive symptoms and psychological 

well-being among older people living in residential care facilities: A cluster-randomized 

controlled trial. Aging & Mental Health, 14(5), 565-576.  

Cott, C. A., Dawson, P., Sidani, S., & Wells, D. (2002). The effects of a walking/talking 

program on communication, ambulation, and functional status in residents with alzheimer 

disease. Alzheimer Disease & Associated Disorders, 16(2), 81-87.  

Crocker, T., Young, J., Forster, A., Brown, L., Ozer, S., & Greenwood, D. C. (2013). The effect 

of physical rehabilitation on activities of daily living in older residents of long-term care 

facilities: Systematic review with meta-analysis [with consumer summary]. Age and 

Ageing, 42(6), 682-688.  



183 
 

Crocker, T., Forster, A., Young, J., Brown, L., Ozer, S., Smith, J., . . . Greenwood Darren, C. 

(2013). Physical rehabilitation for older people in long-term care. ().John Wiley & Sons, 

Ltd. doi:10.1002/14651858.CD004294.pub3  

Cruz, J., Marques, A., Barbosa, A., Figueiredo, D., & Sousa, L. X. (2013). Making sense(s) in 

dementia: A multisensory and motor-based group activity program. American Journal of 

Alzheimer's Disease and Other Dementias, 28(2), 137-146. 

doi:10.1177/1533317512473194; 10.1177/1533317512473194  

Dawe, D., & Moore-Orr, R. (1995). Low-intensity, range-of-motion exercise: Invaluable 

nursing care for elderly patients. Journal of Advanced Nursing, 21(4), 675-681. 

doi:10.1046/j.1365-2648.1995.21040675.x  

De Carvalho Bastone, A., & Jacob Filho, W. (2004). Effect of an exercise program on 

functional performance of institutionalized elderly. Journal of Rehabilitation Research 

and Development, 41(5), 659-668.  

de Souza Vale,E.G.da Silva Borges, R.G., Leal, S. A. C., S., & Dantas, F. M.,C.S.Pernambuco 

and E.H.M. (2014). Postural balance and falls in elderly nursing home residents enrolled 

in a ballroom dancing program. Archives of Gerontology & Geriatrics, 59(2), 312-316.  

de Sure, A. R., Peterson, K., Gianan, F. V., & Pang, L. (2013). An exercise program to prevent 

falls in institutionalized elderly with cognitive deficits: A crossover pilot study. Hawai'i 

Journal of Medicine Public Health, 72(11), 391-395.  

de, P. F., Israel, V., L., & Guimarães, A. T.,B. (2014). Effects of functional exercise program on 

balance in the institutionalized elderly. Topics in Geriatric Rehabilitation, 30(4), 276-281. 

doi:10.1097/TGR.0000000000000034  

Dechamps, A., Alban, R., Jen, J., Decamps, A., Traissac, T., & Dehail, P. (2010). Individualized 

cognition-action intervention to prevent behavioral disturbances and functional decline in 

institutionalized older adults: A randomized pilot trial. International Journal of Geriatric 

Psychiatry, 25(8), 850-860. doi:10.1002/gps.2427; 10.1002/gps.2427  

Dechamps, A., Diolez, P., Thiaudiere, E., Tulon, A., Onifade, C., Vuong, T., . . . Bourdel-

Marchasson, I. (2010). Effects of exercise programs to prevent decline in health-related 

quality of life in highly deconditioned institutionalized elderly persons: A randomized 

controlled trial. Archives of Internal Medicine, 170(2), 162-169. 

doi:10.1001/archinternmed.2009.489; 10.1001/archinternmed.2009.489  

dels Ãngels CebriÃ, i. I., Alan Arnall, D., Igual Camacho, C., & Manuel TomÃ¡s, J. (2014). 

Effects of inspiratory muscle training and yoga breathing exercises on respiratory muscle 

function in institutionalized frail older adults: A randomized controlled trial. Journal of 

Geriatric Physical Therapy, 37(2), 65-75. doi:10.1519/JPT.0b013e31829938bb  

Deneen, E. K., Banerjee, S., Heermans, A. G., & Dean, R. C. (2002). Bedside exercise for 

mobility-limited nursing home residents: A case study. Journal of Geriatric Physical 

Therapy, 25(2), 12-19.  

Deschamps, A., Onifade, C., Decamps, A., & Bourdel-Marchasson, I. (2009). Health-related 

quality of life in frail institutionalized elderly: Effects of a cognition-action intervention 

and tai chi. Journal of Aging and Physical Activity, 17(2), 236-248.  

Donath, K. L., C., & Graessel, W. U. a. E. (2012). Effects of multimodal nondrug therapy on 

dementia symptoms and need for care in nursing home residents with degenerative 



184 
 

dementia: A randomized-controlled study with 6-month follow-up. Journal of the 

American Geriatrics Society, 60(5), 830-40.  

Dorner, T., Kranz, A., Zettl-Wiedner, K., Ludwig, C., Rieder, A., & Gisinger, C. (2007). The 

effect of structured strength and balance training on cognitive function in frail, cognitive 

impaired elderly long-term care residents. Aging Clinical and Experimental Research, 

19(5), 400-405.  

Dougherty, P. E., Engel, R. M., Vemulpad, S., & Burke, J. (2011). Spinal manipulative therapy 

for elderly patients with chronic obstructive pulmonary disease: A case series. Journal of 

Manipulative and Physiological Therapeutics, 34(6), 413-417. 

doi:10.1016/j.jmpt.2011.05.004; 10.1016/j.jmpt.2011.05.004  

Drukker, M., Bie, R. A., & Rossum, E. (2001). The effects of exercise training in 

institutionalized elderly people: A systematic review (structured abstract). Physical 

Therapy Reviews, 6(4), 273-285.  

Dyer, C. A. E., Taylor, G. J., Reed, M., Dyer, C. A., Robertson, D. R., & Harrington, R. (2004). 

Falls prevention in residential care homes: A randomised controlled trial. Age and Ageing, 

33(6), 596-602.  

Ecclestone, D. A. L., N.A., Paterson, A. M. M., D.H., Fitzgerald, C. T. L., C., & Cunningham, 

G. J., N.Shima and D.A. (1999). A randomized outcome evaluation of group exercise 

programs in long-term care institutions. Journal of Gerontology, 54(12), M621-8.  

Edsberg, L. E., Brogan, M. S., Jaynes, C. D., & Fries, K. (2002). Topical hyperbaric oxygen and 

electrical stimulation: Exploring potential synergy. Ostomy/wound Management, 48(11), 

42-50.  

Edwards, N., Gardiner, M., Ritchie, D. M., Baldwin, K., & Sands, L. (2008). Effect of exercise 

on negative affect in residents in special care units with moderate to severe dementia. 

Alzheimer Disease and Associated Disorders, 22(4), 362-368.  

Eggermont, L. H., Blankevoort, C. G., & Scherder, E. J. (2010). Walking and night-time 

restlessness in mild-to-moderate dementia: A randomized controlled trial. Age and Ageing, 

39(6), 746-749. doi:10.1093/ageing/afq115; 10.1093/ageing/afq115  

Eggermont, L. H., Swaab, D. F., Hol, E. M., & Scherder, E. J. (2009). Walking the line: A 

randomised trial on the effects of a short term walking programme on cognition in 

dementia. Journal of Neurology, Neurosurgery, and Psychiatry, 80(7), 802-804.  

Eggermont, L. H. P., Knol, D. L., Hol, E. M., Swaab, D. F., & Scherder, E. J. A. (2009). Hand 

motor activity, cognition, mood, and the rest-activity rhythm in dementia: A clustered 

RCT. Behavioural Brain Research, 196(2), 271-278.  

Eijk, M. S., van der Linde, H., Buijck, B. I., Zuidema, S. U., & Koopmans, R. T. (2012). 

Geriatric rehabilitation of lower limb amputees: A multicenter study. Disability and 

Rehabilitation, 34(2), 145-150.  

Evans, C. J., Goodman, C., & Redfern, S. (2003). Maintaining independence in the cognitively 

intact elderly care home population: A systematic review of intervention trials. Reviews in 

Clinical Gerontology, 13(2), 163-174.  

Fan, J. T., & Chen, K. M. (2011). Using silver yoga exercises to promote physical and mental 

health of elders with dementia in long-term care facilities. International Psychogeriatrics / 

IPA, 23(8), 1222-1230. doi:10.1017/S1041610211000287; 10.1017/S1041610211000287  



185 
 

Ferrario, L. L. B. a. J. (1997). Therapeutic recreation-nursing team: A therapeutic intervention 

for nursing home residents with dementia. Annual in Therapeutic Recreation, 7(218)  

Fiatarone, M. A., Marks, E. C., Ryan, N. D., Meredith, C. N., Lipsitz, L. A., & Evans, W. J. 

(1990). High-intensity strength training in nonagenarians. effects on skeletal muscle. 

Jama, 263(22), 3029-3034.  

Fisher, N. M., Pendergast, D. R., & Calkins, E. (1991). Muscle rehabilitation in impaired elderly 

nursing home residents. Archives of Physical Medicine and Rehabilitation, 72(3), 181-185.  

Forster, A., Lambley, R., & Young, J. B. (2010). Is physical rehabilitation for older people in 

long-term care effective? findings from a systematic review. Age and Ageing, 39(2) (pp 

169-175), Arte Number: af247. ate of Pubaton: Marh 2010.  

Francese, T., Sorrell, J., & Butler, F. R. (1997). The effects of regular exercise on muscle 

strength and functional abilities of late stage alzheimer's residents. American Journal of 

Alzheimer's Disease, 12(3), 122-127.  

Frandin, H. G., K., Helbostad, A. B., J.L., Puggaard, R. G., L., & Hellstrom, M. A. a. K. (2013). 

Effects of individually tailored physical and daily activities in nursing home residents on 

activities of daily living, physical performance and physical activity level: A randomized 

controlled trial. Gerontology, 59(3), 220-9.  

Fraser, J., & Kerr, J. R. (1993). Psychophysiological effects of back massage on elderly 

institutionalized patients. Journal of Advanced Nursing, 18(2), 238-245.  

Freeman, S. R., Hanik, S. A., Littlejohn, M. L., Malandruccolo, A. A., Coughlin, J., Warren, B., 

& McGowan, C. L. (2014). Sit, breathe, smile: Effects of single and weekly seated qigong 

on blood pressure and quality of life in long-term care. Complementary Therapies in 

Clinical Practice, 20(1), 48-53. doi:10.1016/j.ctcp.2013.10.004; 

10.1016/j.ctcp.2013.10.004  

Friedman, R., & Tappen, R. M. (1991). The effect of planned walking on communication in 

alzheimer's disease. Journal of the American Geriatrics Society, 39(7), 650-654.  

Galik, E. M., Resnick, B., Gruber-Baldini, A., Nahm, E. S., Pearson, K., & Pretzer-Aboff, I. 

(2008). Pilot testing of the restorative care intervention for the cognitively impaired. 

Journal of the American Medical Directors Association, 9(7), 516-522. 

doi:10.1016/j.jamda.2008.04.013; 10.1016/j.jamda.2008.04.013  

Gallon, D., Rodacki, A. L. F., Hernandez, S. G., Drabovski, B., Outi, T., Bittencourt, L. R., & 

Gomes, A. R. S. (2011). The effects of stretching on the flexibility, muscle performance 

and functionality of institutionalized older women. Brazilian Journal of Medical and 

Biological Research [Revista Brasileira De Pesquisas Medicas e Biologicas], 44(3), 229-

235.  

Gillies, E., Aitchison, T., MacDonald, J., & Grant, S. (1999). Outcomes of a 12-week functional 

exercise programme for institutionalised elderly people. Physiotherapy, 85(7), 349-357.  

Gmitter, J. P., Mangione, K. K., & Avers, D. (2009). Case report: An evidence-based approach 

to examination and intervention following hip fracture. Journal of Geriatric Physical 

Therapy, 32(1), 39-45.  

Goldberg, W. G., & Fitzpatrick, J. J. (1980). Movement therapy with the aged. Nursing 

Research, 29(6), 339-346.  



186 
 

Grando, V. T., Buckwalter, K. C., Maas, M. L., Brown, M., Rantz, M. J., & Conn, V. S. (2009). 

A trial of a comprehensive nursing rehabilitation program for nursing home residents post-

hospitalization. Research in Gerontological Nursing, 2(1), 12-19. doi:10.3928/19404921-

20090101-06; 10.3928/19404921-20090101-06  

Gregersen, M., Zintchouk, D., Borris, L. C., & Damsgaard, E. M. (2011). A geriatric 

multidisciplinary and tailor-made hospital-at-home method in nursing home residents with 

hip fracture. Geriatric Orthopaedic Surgery and Rehabilitation, 2(4), 148-154.  

Gruber-Baldini, A. L., Resnick, B., Hebel, J. R., Galik, E., & Zimmerman, S. (2011). Adverse 

events associated with the res-care intervention. Journal of the American Medical 

Directors Association, 12(8), 584-589. doi:10.1016/j.jamda.2010.05.011; 

10.1016/j.jamda.2010.05.011  

Gruber-Baldini, B. R., A.L., Galik, S. Z., E., & Hebel, I. P., K.Russ and J.R. (2009). Nursing 

home resident outcomes from the res-care intervention. Journal of the American 

Geriatrics Society, 57(7), 1156-65.  

Gusi, N., Carmelo Adsuar, J., Corzo, H., Del Pozo-Cruz, B., Olivares, P. R., & Parraca, J. A. 

(2012). Balance training reduces fear of falling and improves dynamic balance and 

isometric strength in institutionalised older people: A randomised trial. Journal of 

Physiotherapy, 58(2), 97-104. doi:10.1016/S1836-9553(12)70089-9; 10.1016/S1836-

9553(12)70089-9  

Guzman-Garcia, A., Hughes, J. C., James, I. A., & Rochester, L. (2013). Dancing as a 

psychosocial intervention in care homes: A systematic review of the literature (provisional 

abstract). Database of Abstracts of Reviews of Effects, (3), 914-924.  

Hadley, M. P., E., Lipsitz, M. H., L., Mulrow, J. M., C., Sattin, M. O., R., & Wolf, M. T. a. S. 

(1995). The effects of exercise on falls in elderly patients. A preplanned meta-analysis of 

the FICSIT trials. JAMA: Journal of the American Medical Association, 273(17), 1341-7.  

Hagen, B., Armstrong-Esther, C., & Sandilands, M. (2003). On a happier note: Validation of 

musical exercise for older persons in long-term care settings. International Journal of 

Nursing Studies, 40(4), 347-357.  

Hansen Niels, V., Jørgensen, T., & Ørtenblad, L. (2006). Massage and touch for dementia. 

().John Wiley & Sons, Ltd. doi:10.1002/14651858.CD004989.pub2  

Harada, N., Chiu, V., Fowler, E., Lee, M., & Reuben, D. B. (1995). Physical therapy to improve 

functioning of older people in residential care facilities. Physical Therapy, 75(9), 830-838.  

Hariprasad, V. R., Koparde, V., Sivakumar, P. T., Varambally, S., Thirthalli, J., Varghese, M., . 

. . Gangadhar, B. N. (2013). Randomized clinical trial of yoga-based intervention in 

residents from elderly homes: Effects on cognitive function. Indian Journal of Psychiatry, 

55(Suppl 3), S357-S363.  

Hariprasad, V. R., Sivakumar, P. T., Koparde, V., Varambally, S., Thirthalli, J., Varghese, M., . 

. . Gangadhar, B. N. (2013). Effects of yoga intervention on sleep and quality-of-life in 

elderly: A randomized controlled trial. Indian Journal of Psychiatry, 55(7), S364-S368.  

Harris, M., Richards, K. C., & Grando, V. T. (2012). The effects of slow-stroke back massage 

on minutes of nighttime sleep in persons with dementia and sleep disturbances in the 

nursing home: A pilot study. Journal of Holistic Nursing, 30(4), 255-263.  



187 
 

Henwood, T., Neville, C., Baguley, C., Clifton, K., & Beattie, E. (2015). Physical and functional 

implications of aquatic exercise for nursing home residents with dementia. Geriatric 

Nursing, 36(1), 35-39. doi:10.1016/j.gerinurse.2014.10.009  

Herbold, J. A., Bonistall, K., & Walsh, M. B. (2011). Rehabilitation following total knee 

replacement, total hip replacement, and hip fracture: A case-controlled comparison. 

Journal of Geriatric Physical Therapy (2001), 34(4), 155-160. 

doi:10.1519/JPT.0b013e318216db81; 10.1519/JPT.0b013e318216db81  

Herrick, J. E., Bliwise, D. L., Puri, S., Rogers, S., & Richards, K. C. (2014). Strength training 

and light physical activity reduces the apnea-hypopnea index in institutionalized older 

adults. Journal of the American Medical Directors Association, 15(11), 844-846. 

doi:10.1016/j.jamda.2014.08.006; 10.1016/j.jamda.2014.08.006  

Hessert, M. J., Gugliucci, M. R., & Pierce, H. R. (2005). Functional fitness: Maintaining or 

improving function for elders with chronic diseases. Family Medicine, 37(7), 472-476.  

Heyn, P. (2003). The effect of a multisensory exercise program on engagement, behavior, and 

selected physiological indexes in persons with dementia. American Journal of Alzheimer's 

Disease and Other Dementias, 18(4), 247-251.  

Holliday-Welsh, D. M., Gessert, C. E., & Renier, C. M. (2009). Massage in the management of 

agitation in nursing home residents with cognitive impairment. Geriatric Nursing (New 

York, N.Y.), 30(2), 108-117. doi:10.1016/j.gerinurse.2008.06.016; 

10.1016/j.gerinurse.2008.06.016  

Holmerova, I., Machacova, K., Vankova, H., Veleta, P., Juraskova, B., Hrnciarikova, D., . . . 

Andel, R. (2010). Effect of the exercise dance for seniors (EXDASE) program on lower-

body functioning among institutionalized older adults. Journal of Aging and Health, 22(1), 

106-119. doi:10.1177/0898264309351738; 10.1177/0898264309351738  

Hopman-Rock, M., Staats, P. G., Tak, E. C., & Droes, R. M. (1999). The effects of a 

psychomotor activation programme for use in groups of cognitively impaired people in 

homes for the elderly. International Journal of Geriatric Psychiatry, 14(8), 633-642.  

Hosseini, H., Esfirizi, M. F., Marandi, S. M., & Rezaei, A. (2011). The effect of ti chi exercise 

on the sleep quality of the elderly residents in isfahan, sadeghieh elderly home. Iranian 

Journal of Nursing and Midwifery Research, 16(1), 55-60.  

Hoyt, W. H., English, W. R.,Jr, Maul, R., Schnurr, W., Maras, J., Albertson, G., . . . Smith, J. 

(1968). A study of the effect of a rehabilitation program on range of motion, muscle 

strength, and activities of daily living of county nursing home residents. The Journal of the 

American Osteopathic Association, 67(11), 1302-1306.  

Hruda, K. V., Hicks, A. L., & McCartney, N. (2003). Training for muscle power in older adults: 

Effects on functional abilities. Revue Canadienne De Physiologie Appliquee [Canadian 

Journal of Applied Physiology], 28(2), 178-189.  

Hsu, J. K., Thibodeau, R., Wong, S. J., Zukiwsky, D., Cecile, S., & Walton, D. M. (2011). A 

"wii" bit of fun: The effects of adding nintendo wii() bowling to a standard exercise 

regimen for residents of long-term care with upper extremity dysfunction. Physiotherapy 

Theory and Practice, 27(3), 185-193.  

Huang, T. T., Chung, M. L., Chen, F. R., Chin, Y. F., & Wang, B. H. (2015). Evaluation of a 

combined cognitive-behavioural and exercise intervention to manage fear of falling among 



188 
 

elderly residents in nursing homes. Aging & Mental Health, , 1-11. 

doi:10.1080/13607863.2015.1020411  

Huijben-Schoenmakers, M., Rademaker, A., & Scherder, E. (2013). 'Can practice undertaken by 

patients be increased simply through implementing agreed national guidelines?' an 

observational study. Clinical Rehabilitation, 27(6), 513-520.  

Jakovljevic, M., & Vauhnik, R. (2011). Aquatic exercises versus land based exercises for 

elderly patients after a total hip replacement. [Hidrokinezioterapija v primerjavi s 

kinezioterapijo pri starejsih osebah po vstavitvi totalne endoproteze kolcnega sklepa.] 

Zdravniski Vestnik, 80(4), 240-245.  

Jensen, J., Lundin-Olsson, L., Nyberg, L., & Gustafson, Y. (2002). Fall and injury prevention in 

older people living in residential care facilities [with consumer summary]. Annals of 

Internal Medicine, 136(10), 733-741.  

Jensen, J., Nyberg, L., Gustafson, Y., & Lundin-Olsson, L. (2003). Fall and injury prevention in 

residential care--effects in residents with higher and lower levels of cognition. Journal of 

the American Geriatrics Society, 51(5), 627-635.  

Jensen, J., Nyberg, L., Rosendahl, E., Gustafson, Y., & Lundin-Olsson, L. (2004). Effects of a 

fall prevention program including exercise on mobility and falls in frail older people living 

in residential care facilities. Aging - Clinical and Experimental Research, 16(4), 283-292.  

Jette, D. U., Warren, R. L., & Wirtalla, C. (2004). Rehabilitation in skilled nursing facilities: 

Effect of nursing staff level and therapy intensity on outcomes. American Journal of 

Physical Medicine and Rehabilitation, 83(9), 704-712.  

Jette, D. U., Warren, R. L., & Wirtalla, C. (2005). The relation between therapy intensity and 

outcomes of rehabilitation in skilled nursing facilities. Archives of Physical Medicine and 

Rehabilitation, 86(3), 373-379.  

Jirovec, M. M. (1991). The impact of daily exercise on the mobility, balance and urine control 

of cognitively impaired nursing home residents. International Journal of Nursing Studies, 

28(2), 145-151.  

Johnson, T. R., McPhee, S. D., & Dietrich, M. S. (2002). Effects of recumbent stepper exercise 

on blood pressure, strength and mobility in residents of assisted living communities: A 

pilot study. Physical and Occupational Therapy in Geriatrics, 21(2), 27-40.  

Justine, M., & Hamid, T. A. (2010). A multicomponent exercise program for institutionalized 

older adults. Journal of Gerontological Nursing, 36(10), 32-41. doi:10.3928/00989134-

20100330-09; 10.3928/00989134-20100330-09  

Kaegi, C., Lapointe, M. -., Giroux, F., & Bourbonnais, D. (1995). Absence of change in the 

passive joint movements of long term care patients following the application of a passive 

range of motion exercise program. Physical and Occupational Therapy in Geriatrics, 

13(1-2), 81-100.  

Kapasi, Z. F., Ouslander, J. G., Schnelle, J. F., Kutner, M., & Fahey, J. L. (2003). Effects of an 

exercise intervention on immunologic parameters in frail elderly nursing home residents. 

The Journals of Gerontology.Series A, Biological Sciences and Medical Sciences, 58(7), 

636-643.  

Karam, S. E., & Nies, D. M. (1994). Student/staff collaboration: A pilot bowel management 

program. Journal of Gerontological Nursing, 20(3), 32-40.  



189 
 

Kato, M., Izumi, K., Hiramatsu, T., & Shogenji, M. (2006). Development of an exercise 

program for fall prevention for elderly persons in a long-term care facility. Japan Journal 

of Nursing Science, 3(2), 107-117.  

Kauffman, T. L., Albright, L., & Wagner, C. (1987). Rehabilitation outcomes after hip fracture 

in persons 90 years old and older. Archives of Physical Medicine and Rehabilitation, 

68(6), 369-371.  

Kerse, N., Peri, K., Robinson, E., Wilkinson, T., von Randow, M., Kiata, L., . . . Arroll, B. 

(2008). Does a functional activity programme improve function, quality of life, and falls 

for residents in long term care? cluster randomised controlled trial. BMJ (Clinical 

Research Ed.), 337, a1445. doi:10.1136/bmj.a1445  

Kim, C. G., June, K. J., & Song, R. (2003). Effects of a health-promotion program on 

cardiovascular risk factors, health behaviors, and life satisfaction in institutionalized 

elderly women. International Journal of Nursing Studies, 40(4), 375-381.  

Kinion, E. S., Christie, N., & Villella, A. M. (1993). Promoting activity in the elderly through 

interdisciplinary linkages. Nursingconnections, 6(3), 19-26.  

Klay, M., & Marfyak, K. (2005). Use of a continence nurse specialist in an extended care 

facility. Urologic Nursing, 25(2), 101-2, 107-8.  

Klein, D. A., Stone, W. J., Phillips, W. T., Gangi, J., & Hartman, S. (2002). PNF training and 

physical function in assisted-living older adults. Journal of Aging and Physical Activity, 

10(4), 476-488.  

Kluge, M. A., LeCompte, M., & Ramel, L. (2014). "Fit and fabulous": Mixed-methods research 

on processes, perceptions, and outcomes of a yearlong gym program with assisted-living 

residents. Journal of Aging and Physical Activity, 22(2), 212-225. doi:10.1123/japa.2012-

0278; 10.1123/japa.2012-0278  

Kolcaba, K., Schirm, V., & Steiner, R. (2006). Effects of hand massage on comfort of nursing 

home residents. Geriatric Nursing (New York, N.Y.), 27(2), 85-91. 

doi:10.1016/j.gerinurse.2006.02.006  

Koltyn, K. F., & Stegner, A. J. (2008). Feasibility of a strength-training program to reduce pain 

in older women in assisted living. Clinical Journal of Pain, 24(4), 369-370.  

Kosasih, J. B., Borca, H. H., Wenninger, W. J., & Duthie, E. (1998). Nursing home 

rehabilitation after acute rehabilitation: Predictors and outcomes. Archives of Physical 

Medicine and Rehabilitation, 79(6), 670-673.  

Kovacs, E., Sztruhar Jonasne, I., Karoczi, C. K., Korpos, A., & Gondos, T. (2013). Effects of a 

multimodal exercise program on balance, functional mobility and fall risk in older adults 

with cognitive impairment: A randomized controlled single-blind study. European Journal 

of Physical and Rehabilitation Medicine, 49(5), 639-648.  

Kovacs, E., Toth, K., Denes, L., Valasek, T., Hazafi, K., Molnar, G., & Feher-Kiss, A. (2012). 

Effects of exercise programs on balance in older women with age-related visual problems: 

A pilot study. Archives of Gerontology and Geriatrics, 55(2), 446-452.  

Kramer, A. M., Schlenker, R. E., Eilertsen, T. B., & Hrincevich, C. A. (1997). Stroke 

rehabilitation in nursing homes. Topics in Stroke Rehabilitation, 4(1), 53-63.  

Kramer, A. M., Steiner, J. F., Schlenker, R. E., Eilertsen, T. B., Hrincevich, C. A., Tropea, D. 

A., . . . Eckhoff, D. G. (1997). Outcomes and costs after hip fracture and stroke: A 



190 
 

comparison of rehabilitation settings. Journal of the American Medical Association, 

277(5), 396-404.  

Krist, L., Dimeo, F., & Keil, T. (2013). Can progressive resistance training twice a week 

improve mobility, muscle strength, and quality of life in very elderly nursing-home 

residents with impaired mobility? A pilot study. Clinical Interventions in Aging, 8, 443-

448. doi:10.2147/CIA.S42136; 10.2147/CIA.S42136  

Kuan, S. C., Chen, K. M., & Wang, C. (2012). Effectiveness of qigong in promoting the health 

of wheelchair-bound older adults in long-term care facilities. Biological Research for 

Nursing, 14(2), 139-146. doi:10.1177/1099800411399645; 10.1177/1099800411399645  

Kuei-Min Chen, Chun-Huw Li, Ya-Hui Chang, Hsin-Ting Huang, & Yin-Yin Cheng. (2015). 

An elastic band exercise program for older adults using wheelchairs in taiwan nursing 

homes: A cluster randomized trial. International Journal of Nursing Studies, 52(1), 30-38. 

doi:10.1016/j.ijnurstu.2014.06.0050020-7489  

Kwon-Young Kang. (2014). Indoor Gateball’s influence on life satisfaction and the prevention 

of falls by the elderly. Journal of Physical Therapy Science, 26(12), 1885-1886.  

Lambley, A. F., R., Young, J. H., J., & Burns, J. S., J.Green and E. (2009). Rehabilitation for 

older people in long-term care. Cochrane Database of Systematic Reviews, (1)  

Landi, F., Russo, A., & Bernabei, R. (2004). Physical activity and behavior in the elderly: A 

pilot study. Archives of Gerontology and Geriatrics, 38(Suppl), 235-241.  

Latham, N. K., Jette, D. U., Warren, R. L., & Wirtalla, C. (2006). Pattern of functional change 

during rehabilitation of patients with hip fracture. Archives of Physical Medicine and 

Rehabilitation, 87(1), 111-116. doi:10.1016/j.apmr.2005.08.121  

Lee, B. A., Kim, J. G., & Oh, D. J. (2013). The effects of combined exercise intervention on 

body composition and physical fitness in elderly females at a nursing home. Journal of 

Exercise Rehabilitation, 9(2), 298-303. doi:10.12965/jer.130014; 10.12965/jer.130014  

Lee, K. Y., Hui-Chan, C. W., & Tsang, W. W. (2015). The effects of practicing sitting tai chi on 

balance control and eye-hand coordination in the older adults: A randomized controlled 

trial. Disability and Rehabilitation, 37(9), 790-794. doi:10.3109/09638288.2014.942003; 

10.3109/09638288.2014.942003  

Lee, L. Y., Lee, D. T., & Woo, J. (2007). Effect of tai chi on state self-esteem and health-related 

quality of life in older chinese residential care home residents. Journal of Clinical 

Nursing, 16(8), 1580-1582. doi:10.1111/j.1365-2702.2007.02061.x  

Lee, L. Y., Lee, D. T., & Woo, J. (2009). Tai chi and health-related quality of life in nursing 

home residents. Journal of Nursing Scholarship : An Official Publication of Sigma Theta 

Tau International Honor Society of Nursing / Sigma Theta Tau, 41(1), 35-43. 

doi:10.1111/j.1547-5069.2009.01249.x; 10.1111/j.1547-5069.2009.01249.x  

Lee, L. Y., Lee, D. T., & Woo, J. (2010). The psychosocial effect of tai chi on nursing home 

residents. Journal of Clinical Nursing, 19(7-8), 927-938. doi:10.1111/j.1365-

2702.2009.02793.x; 10.1111/j.1365-2702.2009.02793.x  

Light, K. E., Nuzik, S., Personius, W., & Barstrom, A. (1984). Low-load prolonged stretch 

versus high-load brief stretch in treating knee contractures. Physical Therapy, 64(3), 330-

333.  



191 
 

Lin, L. C., Yang, M. H., Kao, C. C., Wu, S. C., Tang, S. H., & Lin, J. G. (2009). Using 

acupressure and montessori-based activities to decrease agitation for residents with 

dementia: A cross-over trial. Journal of the American Geriatrics Society, 57(6), 1022-

1029.  

Lin, M. P. W., P.F., Sun, K. J. L., R.S., & Chen, W. R. Y., L.N.Peng and L.K. (2010). 

Integrated care for severely disabled long-term care facility residents: Is it better? Archives 

of Gerontology & Geriatrics, 50(3), 315-8.  

Littbrand, H., Carlsson, M., Lundin-Olsson, L., Lindelof, N., Haglin, L., Gustafson, Y., & 

Rosendahl, E. (2011). Effect of a high-intensity functional exercise program on functional 

balance: Preplanned subgroup analyses of a randomized controlled trial in residential care 

facilities. Journal of the American Geriatrics Society, 59(7), 1274-1282.  

Littbrand, H., Lundin-Olsson, L., Gustafson, Y., & Rosendahl, E. (2009). The effect of a high-

intensity functional exercise program on activities of daily living: A randomized 

controlled trial in residential care facilities. Journal of the American Geriatrics Society, 

57(10), 1741-1749. doi:10.1111/j.1532-5415.2009.02442.x  

Littbrand, H., Rosendahl, E., Lindelof, N., Lundin-Olsson, L., Gustafson, Y., & Nyberg, L. 

(2006). A high-intensity functional weight-bearing exercise program for older people 

dependent in activities of daily living and living in residential care facilities: Evaluation of 

the applicability with focus on cognitive function. Physical Therapy, 86(4), 489-498.  

Lorenz, R. A., Gooneratne, N., Cole, C. S., Kleban, M. H., Kalra, G. K., & Richards, K. C. 

(2012). Exercise and social activity improve everyday function in long-term care residents. 

American Journal of Geriatric Psychiatry, 20(6), 468-476.  

Lucas, C., Coenen, C. H. M., & de Haan, R. J. (2000). The effect of low level laser therapy 

(LLLT) on stage III decubitus ulcers (pressure sores): A prospective randomised single 

blind, multicentre pilot study. Lasers in Medical Science, 15(2), 94-100.  

Luijpen, M. W., Swaab, D. F., Sergeant, J. A., & Scherder, E. J. (2004). Effects of 

transcutaneous electrical nerve stimulation (TENS) on self-efficacy and mood in elderly 

with mild cognitive impairment. Neurorehabilitation and Neural Repair, 18(3), 166-175. 

doi:10.1177/0888439004268785  

MacRae, J. S., P., & Nitta, J. O.,S.Simmons and M. (1995). Functional incidental training, 

mobility performance, and incontinence care with nursing home residents. Journal of the 

American Geriatrics Society, 43(12), 1356-62.  

MacRae, P. G., Asplund, L. A., Schnelle, J. F., Ouslander, J. G., Abrahamse, A., & Morris, C. 

(1996). A walking program for nursing home residents: Effects on walk endurance, 

physical activity, mobility, and quality of life. Journal of the American Geriatrics Society, 

44(2), 175-180.  

Makita, M., Nakadaira, H., & Yamamoto, M. (2006). Randomized controlled trial to evaluate 

effectiveness of exercise therapy (takizawa program) for frail elderly. Environmental 

Health and Preventive Medicine, 11(5), 221-227.  

Mallinson, T. R., Bateman, J., Tseng, H. Y., Manheim, L., Almagor, O., Deutsch, A., & 

Heinemann, A. W. (2011). A comparison of discharge functional status after rehabilitation 

in skilled nursing, home health, and medical rehabilitation settings for patients after lower-

extremity joint replacement surgery. Archives of Physical Medicine and Rehabilitation, 

92(5), 712-720. doi:10.1016/j.apmr.2010.12.007; 10.1016/j.apmr.2010.12.007  



192 
 

Manjunath, N. K., & Telles, S. (2005). Influence of yoga & ayurveda on self-rated sleep in a 

geriatic population. Indian Journal of Medical Research, 121(5), 683-690.  

Martin, C. A., J., Kim, A. W., E., & Josephson, J. H. a. K. (2005). Randomized, controlled trial 

of a nonpharmacological intervention to improve abnormal sleep/wake patterns in nursing 

home residents. Journal of the American Geriatrics Society, 53(5), 803-10.  

Martin, J. L., Marler, M. R., Harker, J. O., Josephson, K. R., & Alessi, C. A. (2007). A 

multicomponent nonpharmacological intervention improves activity rhythms among 

nursing home residents with disrupted sleep/wake patterns. The Journals of 

Gerontology.Series A, Biological Sciences and Medical Sciences, 62(1), 67-72.  

Mathews, R. M., Clair, A. A., & Kosloski, K. (2001). Keeping the beat: Use of rhythmic music 

during exercise activities for the elderly with dementia. American Journal of Alzheimer's 

Disease and Other Dementias, 16(6), 377-380.  

McCusker, J., Mundt, D. J., Stoddard, A. M., Cole, E., Whitbourne, S. K., & Simmons, J. E. 

(1989). Outcomes of a geriatric rehabilitation program in a long-term care facility. Journal 

of Aging and Health, 1(4), 485-506.  

McGuire, T. L. (2004). Performance-based measures following transtibial amputation: A case 

report. Topics in Geriatric Rehabilitation, 20(4), 262-272.  

McMurdo, M. E., & Rennie, L. (1993). A controlled trial of exercise by residents of old people's 

homes. Age and Ageing, 22(1), 11-15.  

McMurdo, M. E. T., Millar, A. M., & Daly, F. (2000). A randomized controlled trial of fall 

prevention strategies in old peoples' homes. Gerontology, 46(2), 83-87.  

Meuleman, J. R., Brechue, W. F., Kubilis, P. S., & Lowenthal, D. T. (2000). Exercise training in 

the debilitated aged: Strength and functional outcomes. Archives of Physical Medicine and 

Rehabilitation, 81(3), 312-318.  

Mirolsky-Scala, G., & Kraemer, T. (2009). Fall management in alzheimer-related dementia: A 

case study. Journal of Geriatric Physical Therapy (2001), 32(4), 181-189.  

Morris, J. N., Fiatarone, M., Kiely, D. K., Belleville-Taylor, P., Murphy, K., Littlehale, S., . . . 

Doyle, N. (1999). Nursing rehabilitation and exercise strategies in the nursing home. The 

Journals of Gerontology.Series A, Biological Sciences and Medical Sciences, 54(10), 

M494-M500.  

Moseley, C. B. (1995). Rehabilitation potential among nursing home stroke residents. Physical 

and Occupational Therapy in Geriatrics, 13(4), 11-26.  

Moseley, C. B. (1996). Rehabilitation effectiveness among long term nursing home stroke 

residents. Physical and Occupational Therapy in Geriatrics, 14(4), 27-41.  

Moyle, W., Cooke, M. L., Beattie, E., Shum, D. H., O'Dwyer, S. T., Barrett, S., & Sung, B. 

(2014). Foot massage and physiological stress in people with dementia: A randomized 

controlled trial. Journal of Alternative and Complementary Medicine (New York, N.Y.), 

20(4), 305-311. doi:10.1089/acm.2013.0177; 10.1089/acm.2013.0177  

Moyle, W., Johnston, A. N., & O'Dwyer, S. T. (2011). Exploring the effect of foot massage on 

agitated behaviours in older people with dementia: A pilot study. Australasian Journal on 

Ageing, 30(3), 159-161. doi:10.1111/j.1741-6612.2010.00504.x; 10.1111/j.1741-

6612.2010.00504.x  



193 
 

Mulasso, A., Roppolo, M., Liubicich, M. E., Settanni, M., & Rabagliett, E. (2014). A 

multicomponent exercise program for older adults living in residential care facilities: 

Direct and indirect effects on physical functioning. Journal of Aging and Physical Activity, 

doi:10.1123/japa.2013-0061  

Mulrow, C. D., Gerety, M. B., Kanten, D., Cornell, J. E., de Nino, L. A., Chiodo, L., . . . Solis, 

R. M. (1994). A randomized trial of physical rehabilitation for very frail nursing home 

residents. Jama, 271(7), 519-524.  

Munin, M. C., Seligman, K., Dew, M. A., Quear, T., Skidmore, E. R., Gruen, G., . . . Lenze, E. 

J. (2005). Effect of rehabilitation site on functional recovery after hip fracture. Archives of 

Physical Medicine and Rehabilitation, 86(3), 367-372.  

Murer,E.D.de Bruin, E.van Het Reve and K. (2013). A randomized controlled pilot study 

assessing the feasibility of combined motor-cognitive training and its effect on gait 

characteristics in the elderly. Clinical Rehabilitation, 27(3), 215-25.  

Murray, P. K., Singer, M., Dawson, N. V., Thomas, C. L., & Cebul, R. D. (2003). Outcomes of 

rehabilitation services for nursing home residents. Archives of Physical Medicine and 

Rehabilitation, 84(8), 1129-1136.  

Nagai, K., Inoue, T., Yamada, Y., Tateuchi, H., Ikezoe, T., Ichihashi, N., & Tsuboyama, T. 

(2011). Effects of toe and ankle training in older people: A cross-over study. Geriatrics & 

Gerontology International, 11(3), 246-255. doi:10.1111/j.1447-0594.2010.00673.x; 

10.1111/j.1447-0594.2010.00673.x  

Netz, Y., Argov, E., Burstin, A., Brown, R., Heyman, S. N., Dunsky, A., & Alexander, N. B. 

(2007). Use of a device to support standing during a physical activity program to improve 

function of individuals with disabilities who reside in a nursing home. Disability and 

Rehabilitation.Assistive Technology, 2(1), 43-49.  

Neville, C., Henwood, T., Beattie, E., & Fielding, E. (2014). Exploring the effect of aquatic 

exercise on behaviour and psychological well-being in people with moderate to severe 

dementia: A pilot study of the watermemories swimming club. Australasian Journal on 

Ageing, 33(2), 124-127. doi:10.1111/ajag.12076; 10.1111/ajag.12076  

Ng, M. M., Leung, M. C., & Poon, D. M. (2003). The effects of electro-acupuncture and 

transcutaneous electrical nerve stimulation on patients with painful osteoarthritic knees: A 

randomized controlled trial with follow-up evaluation. Journal of Alternative & 

Complementary Medicine, 9(5), 641-649.  

Nowalk, M. P., Prendergast, J. M., Bayles, C. M., D'Amico, F. J., & Colvin, G. C. (2001). A 

randomized trial of exercise programs among older individuals living in two long-term 

care facilities: The FallsFREE program. Journal of the American Geriatrics Society, 49(7), 

859-865.  

Oberman, A. S., Harada, R. K., Gagnon, M. M., Kiely, D. K., & Lipsitz, L. A. (1999). Effects of 

postprandial walking exercise on meal-related hypotension in frail elderly patients. The 

American Journal of Cardiology, 84(9), 1130-2, A11.  

Ogaya, S., Ikezoe, T., Soda, N., & Ichihashi, N. (2011). Effects of balance training using wobble 

boards in the elderly. Journal of Strength and Conditioning Research / National Strength 

& Conditioning Association, 25(9), 2616-2622. doi:10.1519/JSC.0b013e31820019cf; 

10.1519/JSC.0b013e31820019cf  



194 
 

O'Hagan, C. M., Smith, D. M., & Pileggi, K. L. (1994). Exercise classes in rest homes: Effect 

on physical function. The New Zealand Medical Journal, 107(971), 39-40.  

O'Neill, M. F., E., Clements, N. R., K., Nelson, G. S., M., Kehayias, S. R., J., & Evans, L. L. a. 

W. (1994). Exercise training and nutritional supplementation for physical frailty in very 

elderly people. New England Journal of Medicine, 330(25), 1769-75.  

Orsal, O., Alparslan, G. B., Ozkaraman, A., & Sonmez, N. (2014). The effect of relaxation 

exercises on quality of sleep among the elderly: Holistic nursing practice review copy. 

Holistic Nursing Practice, 28(4), 265-274. doi:10.1097/HNP.0000000000000032; 

10.1097/HNP.0000000000000032  

Ouslander, J. G., Connell, B. R., Bliwise, D. L., Endeshaw, Y., Griffiths, P., & Schnelle, J. F. 

(2006). A nonpharmacological intervention to improve sleep in nursing home patients: 

Results of a controlled clinical trial. Journal of the American Geriatrics Society, 54(1), 38-

47. doi:10.1111/j.1532-5415.2005.00562.x  

Ouslander, J. G., Griffiths, P., McConnell, E., Riolo, L., & Schnelle, J. (2005). Functional 

incidental training: Applicability and feasibility in the veterans affairs nursing home 

patient population. Journal of the American Medical Directors Association, 6(2), 121-127. 

doi:10.1016/j.jamda.2005.01.004  

Ouslander, J. G., Griffiths, P. C., McConnell, E., Riolo, L., Kutner, M., & Schnelle, J. (2005). 

Functional incidental training: A randomized, controlled, crossover trial in veterans affairs 

nursing homes. Journal of the American Geriatrics Society, 53(7), 1091-1100. 

doi:10.1111/j.1532-5415.2005.53359.x  

Ouyang, P., Yatsuya, H., Toyoshima, H., Otsuka, R., Wada, K., Matsushita, K., . . . Tamakoshi, 

K. (2009). Changes in activities of daily living, physical fitness, and depressive symptoms 

after six-month periodic well-rounded exercise programs for older adults living in nursing 

homes or special nursing facilities. Nagoya Journal of Medical Science, 71(3-4), 115-126.  

Ozyemisci Taskiran, O., Cicioglu, I., Golmoghani-Zadeh, N., Demir Atilgan, A., Bagci, E., 

Gunay, M., & Atalay, F. (2014). Do pilates and yoga affect quality of life and physical 

performance of elderly living in a nursing home a preliminary study. [Huzurevinde 

yasayan yaslilarda pilates ve yoga yasam kalitesini ve fiziksel performansi etkiliyor mu? 

On calisma.] Turk Geriatri Dergisi, 17(3), 262-271.  

Padala, K. P., Padala, P. R., Malloy, T. R., Geske, J. A., Dubbert, P. M., Dennis, R. A., . . . 

Sullivan, D. H. (2012). Wii-fit for improving gait and balance in an assisted living facility: 

A pilot study. Journal of Aging Research, 2012  

Park, Y. H., & Chang, H. (2014). Effect of a health coaching self-management program for 

older adults with multimorbidity in nursing homes. Patient Preference and Adherence, 8, 

959-970. doi:10.2147/PPA.S62411; 10.2147/PPA.S62411  

Peih-Ling Tsaih, Yu-Ling Shih, & Ming-Hsia Hu. (2012). Low-intensity task-oriented exercise 

for ambulation-challenged residents in long-term care facilities: A randomized, controlled 

trial. American Journal of Physical Medicine & Rehabilitation, 91(7), 616-624. 

doi:10.1097/PHM.Ob013e3182555de3  

Protas, E. J., Wang, C. -., & Harris, C. (2001). Usefulness of an individualized balance and gait 

intervention programme based on the problem-oriented assessment of mobility in nursing 

home residents. Disability and Rehabilitation, 23(5), 192-198.  



195 
 

Przybylski, B. R., Dumont, E. D., Watkins, M. E., Warren, S. A., Beaulne, A. P., & Lier, D. A. 

(1996). Outcomes of enhanced physical and occupational therapy service in a nursing 

home setting. Archives of Physical Medicine and Rehabilitation, 77(6), 554-561.  

Rapp, K., Lamb, S. E., Buchele, G., Lall, R., Lindemann, U., & Becker, C. (2008). Prevention 

of falls in nursing homes: Subgroup analyses of a randomized fall prevention trial. Journal 

of the American Geriatrics Society, 56(6), 1092-1097.  

Redford, J. B., Brostrom, M. A., & Gough, K. M. (1974). Reactivation programs cut nursing 

care costs. Dimensions Hlth Serv, 51(11), 14-17.  

Reichenbach, V. R., & Kirchman, M. M. (1991). Effects of a multi-strategy program upon 

elderly with organic brain syndrome. Physical & Occupational Therapy in Geriatrics, 9(3-

4), 131-152.  

Resnick, B., Galik, E., Gruber-Baldini, A., & Zimmerman, S. (2011). Testing the effect of 

function-focused care in assisted living. Journal of the American Geriatrics Society, 

59(12), 2233-2240.  

Resnick, B., Galik, E., Gruber-Baldini, A. L., & Zimmerman, S. (2009). Implementing a 

restorative care philosophy of care in assisted living: Pilot testing of res-care-AL. Journal 

of the American Academy of Nurse Practitioners, 21(2), 123-133. doi:10.1111/j.1745-

7599.2008.00394.x; 10.1111/j.1745-7599.2008.00394.x  

Resnick, B., Sabol, V., Galik, E., & Gruber-Baldini, A. L. (2010). The impact of anemia on 

nursing home residents. Clinical Nursing Research, 19(2), 113-130. 

doi:10.1177/1054773810362089; 10.1177/1054773810362089  

Resnick, B., Simpson, M., Bercovitz, A., Galik, E., Gruber-Baldini, A., Zimmerman, S., & 

Magaziner, J. (2006). Pilot testing of the restorative care intervention: Impact on residents. 

Journal of Gerontological Nursing, 32(3), 39-47.  

Reza, H., Kian, N., Pouresmail, Z., Masood, K., Sadat Seyed Bagher, M., & Cheraghi, M. A. 

(2010). The effect of acupressure on quality of sleep in iranian elderly nursing home 

residents. Complementary Therapies in Clinical Practice, 16(2), 81-85. 

doi:10.1016/j.ctcp.2009.07.003; 10.1016/j.ctcp.2009.07.003  

Richards, K. C., Lambert, C., Beck, C. K., Bliwise, D. L., Evans, W. J., Kalra, G. K., . . . 

Sullivan, D. H. (2011). Strength training, walking, and social activity improve sleep in 

nursing home and assisted living residents: Randomized controlled trial. Journal of the 

American Geriatrics Society, 59(2), 214-223.  

Roach, K. E., Tappen, R. M., Kirk-Sanchez, N., Williams, C. L., & Loewenstein, D. (2011). A 

randomized controlled trial of an activity specific exercise program for individuals with 

alzheimer disease in long-term care settings. Journal of Geriatric Physical Therapy 

(2001), 34(2), 50-56. doi:10.1519/JPT.0b013e31820aab9c; 

10.1519/JPT.0b013e31820aab9c  

Rogers, S., D., & Jarrott, S., e. (2012). Adults with dementia can appropriately engage in a 

strengthening exercise program. American Journal of Recreation Therapy, 11(2), 7-15.  

Rolland, Y., Pillard, F., Klapouszczak, A., Reynish, E., Thomas, D., Andrieu, S., . . . Vellas, B. 

(2007). Exercise program for nursing home residents with alzheimer's disease: A 1-year 

randomized, controlled trial. Journal of the American Geriatrics Society, 55(2), 158-165. 

doi:10.1111/j.1532-5415.2007.01035.x  



196 
 

Rosendahl, E., Gustafson, Y., Nordin, E., Lundin-Olsson, L., & Nyberg, L. (2008). A 

randomized controlled trial of fall prevention by a high-intensity functional exercise 

program for older people living in residential care facilities. Aging Clinical and 

Experimental Research, 20(1), 67-75.  

Rubenstein, D. S. a. L. (2004). An exercise program to improve fall-related outcomes in elderly 

nursing home residents. Applied Nursing Research, 17(1), 21-31.  

Rugelj, D. (2010). The effect of functional balance training in frail nursing home residents. 

Archives of Gerontology and Geriatrics, 50(2), 192-197. 

doi:10.1016/j.archger.2009.03.009; 10.1016/j.archger.2009.03.009  

Sackley, C., Wade, D. T., Mant, D., Atkinson, J. C., Yudkin, P., Cardoso, K., . . . Reel, K. 

(2006). Cluster randomized pilot controlled trial of an occupational therapy intervention 

for residents with stroke in UK care homes. Stroke, 37(9), 2336-2341.  

Sackley, C. M., Rodriguez, N. A., van den Berg, M., Badger, F., Wright, C., Besemer, J., . . . 

van Wely, L. (2008). A phase II exploratory cluster randomized controlled trial of a group 

mobility training and staff education intervention to promote urinary continence in UK 

care homes. Clinical Rehabilitation, 22(8), 714-721. doi:10.1177/0269215508089058; 

10.1177/0269215508089058  

Sackley, C. M., van den Berg, M. E., Lett, K., Patel, S., Hollands, K., Wright, C. C., & Hoppitt, 

T. J.Effects of a physiotherapy and occupational therapy intervention on mobility and 

activity in care home residents: A cluster randomised controlled trial [with consumer 

summary].  

Sackley, C. M., Walker, M. F., Burton, C. R., Watkins, C. L., Mant, J., Roalfe, A. K., . . . OTCH 

trial investigators. (2015). An occupational therapy intervention for residents with stroke 

related disabilities in UK care homes (OTCH): Cluster randomised controlled trial. BMJ 

(Clinical Research Ed.), 350, h468. doi:10.1136/bmj.h468  

Sansone, P., & Schmitt, L. (2000). Providing tender touch massage to elderly nursing home 

residents: A demonstration project. Geriatric Nursing (New York, N.Y.), 21(6), 303-308. 

doi:10.1067/mgn.2000.108261  

Sauvage, L. R.,Jr, Myklebust, B. M., Crow-Pan, J., Novak, S., Millington, P., Hoffman, M. D., . 

. . Rudman, D. (1992). A clinical trial of strengthening and aerobic exercise to improve 

gait and balance in elderly male nursing home residents. American Journal of Physical 

Medicine & Rehabilitation, 71(6), 333-342.  

Schnelle, J. F., Alessi, C. A., Simmons, S. F., Al-Samarrai, N. R., Beck, J. C., & Ouslander, J. 

G. (2002). Translating clinical research into practice: A randomized controlled trial of 

exercise and incontinence care with nursing home residents. Journal of the American 

Geriatrics Society, 50(9), 1476-1483.  

Schnelle, J. F., Kapur, K., Alessi, C., Osterweil, D., Beck, J. G., Al-Samarrai, N. R., & 

Ouslander, J. G. (2003). Does an exercise and incontinence intervention save healthcare 

costs in a nursing home population? Journal of the American Geriatrics Society, 51(2), 

161-168.  

Schnelle, J. F., Keeler, E., Hays, R. D., Simmons, S., Ouslander, J. G., & Siu, A. L. (1995). A 

cost and value analysis of two interventions with incontinent nursing home residents. 

Journal of the American Geriatrics Society, 43(10), 1112-1117.  



197 
 

Schnelle, J. F., Leung, F. W., Rao, S. S., Beuscher, L., Keeler, E., Clift, J. W., & Simmons, S. 

(2010). A controlled trial of an intervention to improve urinary and fecal incontinence and 

constipation. Journal of the American Geriatrics Society, 58(8), 1504-1511. 

doi:10.1111/j.1532-5415.2010.02978.x; 10.1111/j.1532-5415.2010.02978.x  

Schnelle, J. F., MacRae, P. G., Giacobassi, K., MacRae, H. S., Simmons, S. F., & Ouslander, J. 

G. (1996). Exercise with physically restrained nursing home residents: Maximizing 

benefits of restraint reduction. Journal of the American Geriatrics Society, 44(5), 507-512.  

Schoenfelder, D. P. (2000). A fall prevention program for elderly individuals. exercise in long-

term care settings. Journal of Gerontological Nursing, 26(3), 43-51.  

Schoenfelder, D. P., & Rubenstein, L. M. (2004). An exercise program to improve fall-related 

outcomes in elderly nursing home residents. Applied Nursing Research : ANR, 17(1), 21-

31.  

Selkowitz, D. M., Cameron, M. H., Mainzer, A., & Wolfe, R. (2002). Efficacy of pulsed low-

intensity ultrasound in wound healing: A single-case design. Ostomy/wound Management, 

48(4), 40-4, 46-50.  

Serra-Rexach, J. A., Bustamante-Ara, N., Hierro Villaran, M., Gonzalez Gil, P., Sanz Ibanez, 

M. J., Blanco Sanz, N., . . . Lucia, A. (2011). Short-term, light- to moderate-intensity 

exercise training improves leg muscle strength in the oldest old: A randomized controlled 

trial. Journal of the American Geriatrics Society, 59(4), 594-602.  

Shannon, G. R., Yip, J. Y., & Wilber, K. H. (2004). Does payment structure influence change in 

physical functioning after rehabilitation therapy?. Home Health Care Services Quarterly, 

23(1), 63-78.  

Sievanen, H., Karinkanta, S., Moisio-Vilenius, P., & Ripsaluoma, J. (2014). Feasibility of 

whole-body vibration training in nursing home residents with low physical function: A 

pilot study. Aging Clinical and Experimental Research, doi:10.1007/s40520-014-0206-2  

Sihvonen, S., Sipila, S., Taskinen, S., & Era, P. (2004). Fall incidence in frail older women after 

individualized visual feedback-based balance training. Gerontology, 50(6), 411-416.  

Sihvonen, S. E., Sipila, S., & Era, P. A. (2004). Changes in postural balance in frail elderly 

women during a 4-week visual feedback training: A randomized controlled trial. 

Gerontology, 50(2), 87-95.  

Silva, R. B., Eslick, G. D., & Duque, G. (2013). Exercise for falls and fracture prevention in 

long term care facilities: A systematic review and meta-analysis. Journal of the American 

Medical Directors Association, 14(9), 685-9.e2. doi:10.1016/j.jamda.2013.05.015; 

10.1016/j.jamda.2013.05.015  

Silverstein, B., Findley, P. A., & Bode, R. K. (2006). Usefulness of the nursing home quality 

measures and quality indicators for assessing skilled nursing facility rehabilitation 

outcomes. Archives of Physical Medicine and Rehabilitation, 87(8), 1021-1025. 

doi:10.1016/j.apmr.2006.05.001  

Simmons, S. F., Ferrell, B. A., & Schnelle, J. F. (2002). Effects of a controlled exercise trial on 

pain in nursing home residents. The Clinical Journal of Pain, 18(6), 380-385.  

Simmons, S. F., & Schnelle, J. F. (2004). Effects of an exercise and scheduled-toileting 

intervention on appetite and constipation in nursing home residents. Journal of Nutrition, 

Health and Aging, 8(2), 116-121.  



198 
 

Sitja-Rabert, M., Martinez-Zapata, M. J., Fort Vanmeerhaeghe, A., Rey Abella, F., Romero-

Rodriguez, D., & Bonfill, X. (2015). Effects of a whole body vibration (WBV) exercise 

intervention for institutionalized older people: A randomized, multicentre, parallel, clinical 

trial. Journal of the American Medical Directors Association, 16(2), 125-131. 

doi:10.1016/j.jamda.2014.07.018; 10.1016/j.jamda.2014.07.018  

Slaughter, S. E., & Estabrooks, C. A. (2013). Optimizing the mobility of residents with 

dementia: A pilot study promoting healthcare aide uptake of a simple mobility innovation 

in diverse nursing home settings. BMC Geriatrics, 13, 110-2318-13-110. 

doi:10.1186/1471-2318-13-110; 10.1186/1471-2318-13-110  

Song, R., June, K. J., Kim, C. G., & Jeon, M. Y. (2004). Comparisons of motivation, health 

behaviors, and functional status among elders in residential homes in korea. Public Health 

Nursing (Boston, Mass.), 21(4), 361-371. doi:10.1111/j.0737-1209.2004.21410.x  

Southard, V. (2006). A randomized control trial of the application of efficacy training to balance 

assessment. Physical and Occupational Therapy in Geriatrics, 25(2), 51-66.  

Steffen, T. M., & Mollinger, L. A. (1995). Low-load, prolonged stretch in the treatment of knee 

flexion contractures in nursing home residents. Physical Therapy, 75(10), 886-895.  

Stivala, A., & Hartley, G. (2014). The effects of a pilates-based exercise rehabilitation program 

on functional outcome and fall risk reduction in an aging adult status-post traumatic hip 

fracture due to a fall. Journal of Geriatric Physical Therapy (2001), 37(3), 136-145. 

doi:10.1519/JPT.0b013e3182abe7a9; 10.1519/JPT.0b013e3182abe7a9  

Stones, M. J., & Dawe, D. (1993). Acute exercise facilitates semantically cued memory in 

nursing home residents. Journal of the American Geriatrics Society, 41(5), 531-534.  

Sun, J. L., Sung, M. S., Huang, M. Y., Cheng, G. C., & Lin, C. C. (2010). Effectiveness of 

acupressure for residents of long-term care facilities with insomnia: A randomized 

controlled trial. International Journal of Nursing Studies, 47(7), 798-805. 

doi:10.1016/j.ijnurstu.2009.12.003; 10.1016/j.ijnurstu.2009.12.003  

Sung, H. C., Chang, S. M., Lee, W., & Lee, M. S. (2006). The effects of group music with 

movement intervention on agitated behaviours of institutionalized elders with dementia in 

taiwan. Complementary Therapies in Medicine, 14(2), 113-119.  

Sung, K. (2009). The effects of 16-week group exercise program on physical function and 

mental health of elderly korean women in long-term assisted living facility. The Journal of 

Cardiovascular Nursing, 24(5), 344-351. doi:10.1097/JCN.0b013e3181a80faf; 

10.1097/JCN.0b013e3181a80faf  

Szczepańska-Gieracha, J., Kowalska, J., Malicka, I., & Rymaszewska, J. (2010). Cognitive 

impairment, depressive symptoms and the efficacy of physiotherapy in elderly people 

undergoing rehabilitation in a nursing home facility. Advances in Clinical and 

Experimental Medicine, 19(6), 755-764.  

Szczepanska-Gieracha, J., Kowalska, J., Pawik, M., & Rymaszewska, J. (2014). Evaluation of a 

short-term group psychotherapy used as part of the rehabilitation process in nursing home 

patients. Disability and Rehabilitation, 36(12), 1027-1032. 

doi:10.3109/09638288.2013.825331; 10.3109/09638288.2013.825331  

Szczepura, A., Nelson, S., & Wild, D. (2008). In-reach specialist nursing teams for residential 

care homes: Uptake of services, impact on care provision and cost-effectiveness. BMC 



199 
 

Health Services Research, 8, 269-6963-8-269. doi:10.1186/1472-6963-8-269; 

10.1186/1472-6963-8-269  

Szczerbinska, K., Zak, M., & Ziomkiewicz, A. (2010). Role of method of implementing multi-

factorial falls prevention in nursing homes for elderly persons. the EUNESE project. Aging 

Clinical and Experimental Research, 22(3), 261-269. doi:10.3275/6591; 10.3275/6591  

Taboonpong, S., Puthsri, N., Kong-In, W., & Saejew, A. (2008). The effects of tai chi on sleep 

quality, well-being and physical performances among older adults. Thai Journal of 

Nursing Research, 12(1), 1-13.  

Tak, E. C., van Hespen, A., van Dommelen, P., & Hopman-Rock, M. (2012). Does improved 

functional performance help to reduce urinary incontinence in institutionalized older 

women? A multicenter randomized clinical trial. BMC Geriatrics, 12, 51.  

Takeuchi, R., Hatano, Y., & Yamasaki, M. (2011). The influence of different exercise 

intervention programs on changes in quality of life and activity of daily living levels 

among geriatric nursing home residents. Journal of Physical Therapy Science, 23(1), 133-

136.  

Tan, J. H. S. M. H., F.E.S., & de Bie,F.R.J.Verhey, R.T.C.M.Koopmans and R.A. (2012). 

Passive movement therapy in severe paratonia: A multicenter randomized clinical trial. 

International Psychogeriatrics, 24(5), 834-44.  

Tappen, R. M. (1994). The effect of skill training on functional abilities of nursing home 

residents with dementia. Research in Nursing & Health, 17(3), 159-165.  

Tappen, R. M., Roach, K. E., Applegate, E. B., & Stowell, P. (2000). Effect of a combined 

walking and conversation intervention on functional mobility of nursing home residents 

with alzheimer disease. Alzheimer Disease & Associated Disorders, 14(4), 196-201.  

Tapps, T., Passmore, T., Lindenmeier, D., & Bishop, A. (2013). An investigation into the effects 

of resistance based physical activity participation on depression of older adults in a long-

term care facility. Annual in Therapeutic Recreation, 21, 63-72.  

Taylor, J., Sims, J., & Haines, T. P. (2011). The impact of manual handling on nursing home 

resident mobility during transfers on and off furniture: A systematic review (structured 

abstract). Journal of Gerontological Nursing, 37(8), 48-56.  

Taylor, L. F., Whittington, F., Hollingsworth, C., Ball, M., King, S. V., Diwan, S., . . . Neel, A. 

(2003). A comparison of functional outcomes following a physical activity intervention for 

frail older adults in personal care homes. Journal of Geriatric Physical Therapy, 26(1), 7-

11.  

ter Riet, G., Kessels, A. G., & Knipschild, P. (1996). A randomized clinical trial of ultrasound in 

the treatment of pressure ulcers. Physical Therapy, 76(12), 1301-1311.  

Theodos, P. (2004). Fall prevention in frail elderly nursing home residents: A challenge to case 

management: Part II. Lippincott's Case Management : Managing the Process of Patient 

Care, 9(1), 32-44.  

Thurm, F., Scharpf, A., Liebermann, N., Kolassa, S., Elbert, T., Luchtenberg, D., . . . Kolassa, I. 

-. (2011). Improvement of cognitive function after physical movement training in 

institutionalized very frail older adults with dementia. GeroPsych: The Journal of 

Gerontopsychology and Geriatric Psychiatry, 24(4), 197-208.  



200 
 

Tjan, M. F., Gambert, S. R., & Gupta, K. L. (1992). Rehabilitation and the nursing home 

patient. Age, 15(4), 108-112.  

Tsai, P., Beck, C., Chang, J. Y., Hagen, J., Kuo, Y., Roberson, P. K., . . . Anand, K. (2009). The 

effect of tai chi on knee osteoarthritis pain in cognitively impaired elders: Pilot study. 

Geriatric Nursing, 30(2), 132-139. doi:10.1016/j.gerinurse.2007.11.002  

Tsai, P. -., Richards, K., & FitzRandolph, R. (2002). Feasibility of using quadriceps-

strengthening exercise to improve pain andsleep in a severely demented elder with 

osteoarthritis - A case report. BMC Nursing, 1(pp 1-5), Arte Number: 1. ate of Pubaton: 02 

Ot 2002.  

Tsaih, P. -., Shih, Y. -., & Hu, M. -. (2012). Low-intensity task-oriented exercise for 

ambulation-challenged residents in long-term care facilities: A randomized, controlled 

trial. American Journal of Physical Medicine & Rehabilitation, 91(7), 616-624.  

Tse, M., & Au, J. (2010). The effects of acupressure in older adults with chronic knee pain: 

Depression, pain, activities of daily living and mobility. Journal of Pain Management, 

3(4), 399-410.  

Tse, M. M., & Ho, S. S. (2013). Pain management for older persons living in nursing homes: A 

pilot study. Pain Management Nursing : Official Journal of the American Society of Pain 

Management Nurses, 14(2), e10-21. doi:10.1016/j.pmn.2011.01.004; 

10.1016/j.pmn.2011.01.004  

Tse, M. M., Tang, S. K., Wan, V. T., & Vong, S. K. (2013). The effectiveness of physical 

exercise training in pain, mobility, and psychological well-being of older persons living in 

nursing homes. Pain Management Nursing : Official Journal of the American Society of 

Pain Management Nurses, doi:10.1016/j.pmn.2013.08.003; 10.1016/j.pmn.2013.08.003  

Tse, M. M., Vong, S. K., & Ho, S. S. (2012). The effectiveness of an integrated pain 

management program for older persons and staff in nursing homes. Archives of 

Gerontology and Geriatrics, 54(2), e203-12. doi:10.1016/j.archger.2011.04.015; 

10.1016/j.archger.2011.04.015  

Tse, M. M., Wan, V. T., & Ho, S. S. (2011). Physical exercise: Does it help in relieving pain 

and increasing mobility among older adults with chronic pain? Journal of Clinical 

Nursing, 20(5-6), 635-644. doi:10.1111/j.1365-2702.2010.03548.x; 10.1111/j.1365-

2702.2010.03548.x  

Tuunainen, E., Rasku, J., Jantti, P., Moisio-Vilenius, P., Makinen, E., Toppila, E., & Pyykko, I. 

(2013). Postural stability and quality of life after guided and self-training among older 

adults residing in an institutional setting. Clinical Interventions in Aging, 8, 1237-1246. 

doi:10.2147/CIA.S47690; 10.2147/CIA.S47690  

Underwood, M., Lamb, S. E., Eldridge, S., Sheehan, B., Slowther, A. -., Spencer, A., . . . Taylor, 

S. J. C. (2013). Exercise for depression in elderly residents of care homes: A cluster-

randomised controlled trial. The Lancet, 382(9886), 41-49.  

Vahakangas, P., Noro, A., Finne-Soveri, H., & Bjorkgren, M. (2008). Association between 

rehabilitation care practices and care quality in long-term care facilities. Journal of 

Nursing Care Quality, 23(2), 155-161. doi:10.1097/01.NCQ.0000313765.71772.66; 

10.1097/01.NCQ.0000313765.71772.66  



201 
 

Vaillant, J., Rouland, A., Martigne, P., Braujou, R., Nissen, M. J., Caillat-Miousse, J. -., . . . 

Juvin, R. (2009). Massage and mobilization of the feet and ankles in elderly adults: Effect 

on clinical balance performance. Manual Therapy, 14(6), 661-664.  

Valenzuela, T. (2012). Efficacy of progressive resistance training interventions in older adults in 

nursing homes: A systematic review. Journal of the American Medical Directors 

Association, 13(5), 418-428. doi:10.1016/j.jamda.2011.11.001; 

10.1016/j.jamda.2011.11.001  

van Dam van Isselt, E. F., Groenewegen-Sipkema, K. H., Spruit-van Eijk, M., Chavannes, N. 

H., & Achterberg, W. P. (2013). Geriatric rehabilitation for patients with advanced COPD: 

Programme characteristics and case studies. International Journal of Palliative Nursing, 

19(3), 141-146.  

Vankova, H., Holmerova, I., Machacova, K., Volicer, L., Veleta, P., & Celko, A. M. (2014). 

The effect of dance on depressive symptoms in nursing home residents. Journal of the 

American Medical Directors Association, 15(8), 582-587.  

Varela, S., Ayan, C., Cancela, J. M., & Martin, V. (2012). Effects of two different intensities of 

aerobic exercise on elderly people with mild cognitive impairment: A randomized pilot 

study [with consumer summary]. Clinical Rehabilitation, 26(5), 442-450.  

Venturelli, M., Lanza, M., Muti, E., & Schena, F. (2010). Positive effects of physical training in 

activity of daily living-dependent older adults. Experimental Aging Research, 36(2), 190-

205. doi:10.1080/03610731003613771  

Venturelli, M., Scarsini, R., & Schena, F. (2011). Six-month walking program changes 

cognitive and ADL performance in patients with alzheimer. American Journal of 

Alzheimer's Disease and Other Dementias, 26(5), 381-388. 

doi:10.1177/1533317511418956; 10.1177/1533317511418956  

Vinsnes, A. G., Helbostad, J. L., Nyronning, S., Harkless, G. E., Granbo, R., & Seim, A. (2012). 

Effect of physical training on urinary incontinence: A randomized parallel group trial in 

nursing homes. Clinical Interventions in Aging, 7, 45-50. doi:10.2147/CIA.S25326; 

10.2147/CIA.S25326  

Wallmann, H., Schuerman, S., Kruskall, L., & Alpert, P. T. (2009). Administration of an 

exercise regimen in assisted-living facilities to improve balance and activities of daily 

living: A pilot study. Home Health Care Management & Practice, 21(6), 419-426.  

Walsh, M. B., & Herbold, J. (2006). Outcome after rehabilitation for total joint replacement at 

IRF and SNF: A case-controlled comparison. American Journal of Physical Medicine & 

Rehabilitation / Association of Academic Physiatrists, 85(1), 1-5.  

Weening-Dijksterhuis, E., de Greef, M. H., Scherder, E. J., Slaets, J. P., & van der Schans, C. P. 

(2011). Frail institutionalized older persons: A comprehensive review on physical 

exercise, physical fitness, activities of daily living, and quality-of-life. American Journal 

of Physical Medicine & Rehabilitation / Association of Academic Physiatrists, 90(2), 156-

168. doi:10.1097/PHM.0b013e3181f703ef; 10.1097/PHM.0b013e3181f703ef  

Wei, X., & Ji, L. (2014). Effect of handball training on cognitive ability in elderly with mild 

cognitive impairment. Neuroscience Letters, 566, 98-101. 

doi:http://dx.doi.org/10.1016/j.neulet.2014.02.035  

http://dx.doi.org/10.1016/j.neulet.2014.02.035


202 
 

Williams, C. L., & Tappen, R. M. (2007). Effect of exercise on mood in nursing home residents 

with alzheimer's disease. American Journal of Alzheimer's Disease and Other Dementias, 

22(5), 389-397.  

Williams, C. L., & Tappen, R. M. (2008). Exercise training for depressed older adults with 

alzheimer's disease. Aging & Mental Health, 12(1), 72-80.  

Wodchis, W. P., Teare, G. F., Naglie, G., Bronskill, S. E., Gill, S. S., Hillmer, M. P., . . . Fries, 

B. E. (2005). Skilled nursing facility rehabilitation and discharge to home after stroke. 

Archives of Physical Medicine and Rehabilitation, 86(3), 442-448.  

Wuidart, O. B., M.A., Gourlay, E. D. P., M., & Reginster, O. E., F.Richy and J.Y. (2005). 

Controlled whole body vibration to decrease fall risk and improve health-related quality of 

life of nursing home residents. Archives of Physical Medicine & Rehabilitation, 86(2), 

303-7.  

Yang, M. H., Wu, S. C., Lin, J. G., & Lin, L. C. (2007). The efficacy of acupressure for 

decreasing agitated behaviour in dementia: A pilot study. Journal of Clinical Nursing, 

16(2), 308-315. doi:10.1111/j.1365-2702.2006.01428.x  

Yeh, S. C., & Lo, S. K. (2004). Is rehabilitation associated with change in functional status 

among nursing home residents? Journal of Nursing Care Quality, 19(1), 58-66.  

Zak, M., Swine, C., & Grodzicki, T. (2009). Combined effects of functionally-oriented exercise 

regimens and nutritional supplementation on both the institutionalised and free-living frail 

elderly (double-blind, randomised clinical trial). BMC Public Health, 9, 39.  

Zecova, Z., Kopoivova, J., & Sebera, M. (2010). Manual dexterity of older adults living in 

homes for elderly people. Scripta Medica Facultatis Medicae Universitatis Brunensis 

Masarykianae, 83(2), 130-136.  

 

 

  



203 
 

APPENDIX 3 – all articles included in the update of the scoping review  

(December 2016)  

Ballard C., Orrell M., Zhong S.Y., Moniz, Cook E., Stafford J., Whittaker R., et al. (2016). 

Impact of antipsychotic review and nonpharmacological interventionon antipsychotic use, 

neuropsychiatric symptoms, and mortality in people with dementia living in nursing 

homes: A factorial cluster-randomized controlled trial by the well-being and health for 

people with dementia (WHELD) program. American Journal of Psychiatry, 173(3), 252-

262.  

Bossers W.J.R., Van Der Woude L.H.V., Boersma F., Hortobagyi T., Scherder E.J.A., & Van 

Heuvelen, M. J. G. (2015). A 9-week aerobic and strength training program improves 

cognitive and motor function in patients with dementia: A randomized, controlled trial. 

American Journal of Geriatric Psychiatry, 23(11), 1106-1116.  

Bostrom G., Conradsson M., Hornsten C., Rosendahl E., Lindelof N., Holmberg H., et al. 

(2015). Effects of a high-intensity functional exercise program on depressive symptoms 

among people with dementia in residential care: A randomized controlled trial. 

International Journal of Geriatric Psychiatry, (pagination), ate of Pubaton: 2015.  

Brett, L., Traynor, V., & Stapley, P. (2016). Effects of physical exercise on health and well-

being of individuals living with a dementia in nursing homes: A systematic review. 

Journal of the American Medical Directors Association, 17(2), 104-116.  

Chao, Y. Y., Scherer, Y. K., Montgomery, C. A., Wu, Y. W., & Lucke, K. T. (2015). Physical 

and psychosocial effects of wii fit exergames use in assisted living residents: A pilot study. 

Clinical Nursing Research, 24(6), 589-603.  

Chen, K. M., Kuo, C. C., Chang, Y. H., Huang, H. T., & Cheng, Y. Y. (2016). Resistance band 

exercises reduce depression and behavioral problems of wheelchair-bound older adults 

with dementia: A cluster-randomized controlled trial. Journal of the American Geriatrics 

Society,  

Chen, K. M., Li, C. H., Huang, H. T., & Cheng, Y. Y. (2016). Feasible modalities and long-term 

effects of elastic band exercises in nursing home older adults in wheelchairs: A cluster 

randomized controlled trial. International Journal of Nursing Studies, 55, 4-14.  

Chen, M. C., Chen, K. M., Chang, C. L., Chang, Y. H., Cheng, Y. Y., & Huang, H. T. (2016). 

Elastic band exercises improved activities of daily living and functional fitness of 

wheelchair-bound older adults with cognitive impairment: A cluster randomized 

controlled trial. American Journal of Physical Medicine & Rehabilitation, 95(11), 789-

799.  

Cino, K. (2014). Aromatherapy hand massage for older adults with chronic pain living in long-

term care. Journal of Holistic Nursing : Official Journal of the American Holistic Nurses' 

Association, 32(4), 304-13; quiz 314-5.  

Crotty M., Killington M., van den Berg M., Morris C., Taylor A., & Carati, C. (2014). 

Telerehabilitation for older people using off-the-shelf applications: Acceptability and 

feasibility. Journal of Telemedicine and Telecare, 20(7), 370-376.  

de Souto Barreto P., Morley J.E., ChodzkoZajko W., H. Pitkala K., WeeningDjiksterhuis E., 

RodriguezManas L., et al. (2016). Recommendations on physical activity and exercise for 

older adults living in long-term care facilities: A taskforce report. Journal of the American 

Medical Directors Association, 17(5), 381-392.  



204 
 

de Souto Barreto, P., Denormandie, P., Lepage, B., Armaingaud, D., Rapp, T., Chauvin, P., et 

al. (2016). Effects of a long-term exercise programme on functional ability in people with 

dementia living in nursing homes: Research protocol of the LEDEN study, a cluster 

randomised controlled trial. Contemporary Clinical Trials, 47, 289-295.  

Fien, S., Henwood, T., Climstein, M., & Keogh, J. W. (2016). Feasibility and benefits of group-

based exercise in residential aged care adults: A pilot study for the GrACE programme. 

Peerj, 4, e2018.  

Fleckenstein J., Matura S., Engeroff T., Fuzeki E., Tesky V.A., Pilatus U., et al. (2015). 

SMART: Physical activity and cerebral metabolism in older people: Study protocol for a 

randomised controlled trial. Trials, , 1-10.  

Frandin K., Gronstedt H., Helbostad J.L., Bergland A., Andresen M., Puggaard L., et al. (2016). 

Long-term effects of individually tailored physical training and activity on physical 

function, well-being and cognition in scandinavian nursing home residents: A randomized 

controlled trial. Gerontology, 62(6), 571-580.  

Franzke, B., Halper, B., Hofmann, M., Oesen, S., Pierson, B., Cremer, A., et al. (2015). The 

effect of six months of elastic band resistance training, nutritional supplementation or 

cognitive training on chromosomal damage in institutionalized elderly. Experimental 

Gerontology, 65, 16-22.  

Fu A.S., Gao K.L., Tung A.K., Tsang W.W., & Kwan, M. M. (2015). Effectiveness of 

exergaming training in reducing risk and incidence of falls in frail older adults with a 

history of falls. Archives of Physical Medicine and Rehabilitation, 96(12), 2096-2102.  

Galik E., Resnick B., Hammersla M., & Brightwater, J. (2014). Optimizing function and 

physical activity among nursing home residents with dementia: Testing the impact of 

function-focused care. The Gerontologist, 54(6), 930-943.  

Hodgkinson, B., Koch, S., Nay, R., & Lewis, M. (2007). Managing the wandering behaviour of 

people living in a residential aged care facility. JBI Library of Systematic Reviews, 5(8), 

454-496.  

House, G., Burdea, G., Polistico, K., Roll, D., Kim, J., Grampurohit, N., et al. (2016). 

Integrative rehabilitation of residents chronic post-stroke in skilled nursing facilities: The 

design and evaluation of the BrightArm duo. Disability and Rehabilitation.Assistive 

Technology, 11(8), 683-694.  

Hsu C.Y., Moyle W., Cooke M., & Jones, C. (2016). Seated tai chi versus usual activities in 

older people using wheelchairs: A randomized controlled trial. Complementary Therapies 

in Medicine, 24, 1-6.  

Jansen, C. P., Classen, K., Hauer, K., Diegelmann, M., & Wahl, H. W. (2014). Assessing the 

effect of a physical activity intervention in a nursing home ecology: A natural lab 

approach. BMC Geriatrics, 14, 117-2318-14-117.  

Jia H., Pei Q., Sullivan C.T., Ripley D.C.C., Wu S.S., Bates B.E., et al. (2016). Poststroke 

rehabilitation and restorative care utilization a comparison between VA community living 

centers and va-contracted community nursing homes. Medical Care, 54(3), 235-242.  

Jung, H. Y., Trivedi, A. N., Grabowski, D. C., & Mor, V. (2016). Does more therapy in skilled 

nursing facilities lead to better outcomes in patients with hip fracture? Physical Therapy, 

96(1), 81-89.  



205 
 

Kiongera G.M., & Houde, S. C. (2015). Inpatient pulmonary rehabilitation program in a long-

term care facility: Short-term outcomes and patient satisfaction. Journal of Gerontological 

Nursing, 41(8), 44-52.  

Koskela S.A., Jones F., Clarke N., Anderson L., Kennedy B., Grant R., et al. (2016). Active 

residents in care homes (ARCH): Study protocol to investigate the implementation and 

outcomes of a whole-systems activity programme in residential care homes for older 

people. Physiotherapy (United Kingdom), (pagination), ate of Pubaton: 2016.  

Kwan, R. Y., Leung, M. C., & Lai, C. K. (2014). Acupressure for agitation in nursing home 

residents with dementia: Study protocol for a randomized controlled trial. Trials, 15, 410-

6215-15-410.  

Lark S.D., & Wadsworth, D. P. (2015). Physiological, psychological and functional changes 

with whole body vibration exercise in the elderly: FEVER methodology and protocols. 

Contemporary Clinical Trials, 44, 129-133.  

Liu X.X., & Hu, J. (2015). The effects of an intervention on physical activity among nursing 

home residents in wuhan, china. Journal of Gerontological Nursing, 41(3), 30-9; quz 40-1.  

Machacova, K., Vankova, H., Volicer, L., Veleta, P., & Holmerova, I. (2015). Dance as 

prevention of late life functional decline among nursing home residents. Journal of 

Applied Gerontology : The Official Journal of the Southern Gerontological Society,  

Molnar A., Jonasne Sztruhar I., Csontos A.A., Ferencz Cs., Varbiro Sz., & Szekacs, B. (2016). 

Special nutrition intervention is required for muscle protective efficacy of physical 

exercise in elderly people at highest risk of sarcopenia. Acta Physiologica Hungarica, 

103(3), 368-376.  

Moyle, W., Cooke, M. L., Beattie, E., Shum, D. H., O'Dwyer, S. T., & Barrett, S. (2014). Foot 

massage versus quiet presence on agitation and mood in people with dementia: A 

randomised controlled trial. International Journal of Nursing Studies, 51(6), 856-864.  

Oesen, S., Halper, B., Hofmann, M., Jandrasits, W., Franzke, B., Strasser, E. -., et al. Effects of 

elastic band resistance training and nutritional supplementation on physical performance 

of institutionalised elderly -- a randomized controlled trial [with consumer summary].  

Quehenberger, V., Cichocki, M., & Krajic, K. (2014). Sustainable effects of a low-threshold 

physical activity intervention on health-related quality of life in residential aged care. 

Clinical Interventions in Aging, 9, 1853-1864.  

Rajkumar A.P., Ballard C., Fossey J., Corbett A., Woods B., Orrell M., et al. (2016). Apathy 

and its response to antipsychotic review and nonpharmacological interventions in people 

with dementia living in nursing homes: WHELD, a factorial cluster randomized controlled 

trial. Journal of the American Medical Directors Association, 17(8), 741-747.  

Roe B., Flanagan L., & Maden, M. (2015). Systematic review of systematic reviews for the 

management of urinary incontinence and promotion of continence using conservative 

behavioural approaches in older people in care homes. Journal of Advanced Nursing, 

71(7), 1464-1483.  

Rogan, S., Radlinger, L., Baur, H., Schmidtbleicher, D., de Bie, R. A., & de Bruin, E. D. (2016). 

Sensory-motor training targeting motor dysfunction and muscle weakness in long-term 

care elderly combined with motivational strategies: A single blind randomized controlled 

study. European Review of Aging and Physical Activity : Official Journal of the European 



206 
 

Group for Research into Elderly and Physical Activity, 13, 4-016-0164-0. eCollection 

2016.  

Sackley C.M., Walker M.F., Burton C.R., Watkins C.L., Mant J., Roalfe A.K., et al. (2016). An 

occupational therapy intervention for residents with stroke-related disabilities in UK care 

homes (OTCH): Cluster randomised controlled trial with economic evaluation. Health 

Technology Assessment, 20(15), 1-137.  

Sherrington, C., Michaleff, Z. A., Fairhall, N., Paul, S. S., Tiedemann, A., Whitney, J., et al. 

(2016). Exercise to prevent falls in older adults: An updated systematic review and meta-

analysis. British Journal of Sports Medicine,  

Simning A., & Simons, K. V. (2016). Treatment of depression in nursing home residents 

without significant cognitive impairment: A systematic review. International 

Psychogeriatrics, , 1-18.  

Stenzelius K., Molander U., Odeberg J., Hammarstrom M., Franzen K., Midlov P., et al. (2015). 

The effect of conservative treatment of urinary incontinence among older and frail older 

people: A systematic review. Age and Ageing, 44(5) (pp 736-744), Arte Number: af070. 

ate of Pubaton: 01 Se 2015.  

Talley, K. M., Wyman, J. F., Savik, K., Kane, R. L., Mueller, C., & Zhao, H. (2015). 

Restorative care's effect on activities of daily living dependency in long-stay nursing home 

residents. The Gerontologist, 55 Suppl 1, S88-98.  

Telenius E.W., Engedal K., & Bergland, A. (2015). Effect of a high-intensity exercise program 

on physical function and mental health in nursing home residents with dementia: An 

assessor blinded randomized controlled trial. Plos One, 10(5) (pagination), Arte Number: 

e0126102. ate of Pubaton: 14 May 2015.  

Toots A., Lindelof N., Littbrand H., Wiklund R., Holmberg H., Nordstrom P., et al. (2016). 

Effects of a high-intensity functional exercise program on dependence in activities of daily 

living and balance in older adults with dementia. Journal of the American Geriatrics 

Society, 64(1), 55-64.  

Toots, A., Littbrand, H., Holmberg, H., Nordstrom, P., Lundin-Olsson, L., Gustafson, Y., et al. 

(2016). Walking aids moderate exercise effects on gait speed in people with dementia: A 

randomized controlled trial. Journal of the American Medical Directors Association,  

Verhoef, T. I., Doshi, P., Lehner, D., & Morris, S. (2016). Cost-effectiveness of a physical 

exercise programme for residents of care homes: A pilot study. BMC Geriatrics, 16, 83-

016-0261-y.  

Watson, K., Chang, E., & Johnson, A. (2012). The efficacy of complementary therapies for 

agitation among older people in residential care facilities: A systematic review. JBI 

Library of Systematic Reviews, 10(53), 3414-3486.  

Yeh, I. C., Chang, C. M., Chen, K. C., Hong, W. C., & Lu, Y. H. (2015). The influence of 

functional fitness and cognitive training of physical disabilities of institutions. 

Thescientificworldjournal, 2015, 686498.  

Yesilyaprak, S. S., Yildirim, M. S., Tomruk, M., Ertekin, O., & Algun, Z. C. (2016). 

Comparison of the effects of virtual reality-based balance exercises and conventional 

exercises on balance and fall risk in older adults living in nursing homes in turkey. 

Physiotherapy Theory and Practice, 32(3), 191-201.  



207 
 

Yokoi K., Yoshimasu K., Takemura S., Fukumoto J., Kurasawa S., & Miyashita, K. (2015). 

Short stick exercises for fall prevention among older adults: A cluster randomized trial. 

Disability and Rehabilitation, 37(14), 1268-1276.  

  



208 
 

Appendix 4 - Results for outcome domains with less than 10 articles 

Domain of outcome Pressure ulcers Infections Restraints Emergency department visits 

Level of intervention Person Facility Person Facility Person Facility Person Facility 

Number of articles n=7 n=2 n=1 n=2 n=1 n=1 n=0 n=2 

Description of intervention         

Mean frequency, days/week (range) 

 
5.3  

(5-7) 

not 

reported 

5 

(5-5) 

not 

reported 

3 

(3-3) 

not 

reported 

- 

- 
not reported 

   % articles not reporting 14.3 100 0 100 0 100 - 100 
Mean time per visit, minutes (range) 43.5 

(4-120) 

not 

reported 

50.0 

(50-50) 

not 

reported 

30.0 

(30-30) 

not 

reported 

- 

- 
not reported 

   % articles not reporting 42.9 100 0 100 0 100 - 100 
Mean length of intervention, weeks (range) 

 
14.7 

(2-32) 

52 

(52-52) 

32.0 

(32-32) 

52 

(52-52) 

9.0 

(9-9) 

104 

(104-104) 

-  

- 
52 

(52-52) 
   % articles not reporting 14.3 50.0 0 50.0 0 0 - 50.0 
Type         
   Strength only - 50.0 (1) - 50.0 (1) - - - - 
   Balance only - - - - - - - - 
   Aerobic only - - - - - - - - 
   Flexibility/Range of motion only - - - - - - - - 
   Recreational activities only - - - - - - - - 
   Walking/ambulation only - - - - - - - - 
   Restorative care or rehabilitative nursing - - - - - - - - 
   Passive modality – ultrasound, laser, etc. 57.1 (4) - - - - - - - 
   Yoga, tai chi, dancing, Qigong, etc. - - - - - - - - 
   Functional skills training 14.3 (1) - - - - - - - 
   Multi-target exercise program, 

    (≥2 of the above) 
14.3 (1) - 100 (1) - 100 (1) - - - 

   Individualized rehab program 14.3 (1) 50.0 (1) - 50.0 (1) - - - - 
   Other - - - - - 100 (1) - - 
   Unclear or not reported - - - - - - - 100 (2) 
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Profession delivering       -   
   Physical therapist 28.6 (2) 50.0 (1) - 50.0 (1) - - - 50.0 (1) 
   Occupational therapist - - - - - - - - 
   Nursing  - 50.0 (1) - 50.0 (1) - - - 50.0 (1) 
   Recreation staff - - - - - - - - 
   PTA or OTA only - - - - - - - - 
   Fitness/yoga/tai chi instructor - - - - - - - - 
   Exercise physiologist - - - - - - - - 
   Interdisciplinary rehabilitation staff 14.3 (1) - - - - 100 (1) - - 
   Kinesiologist - - - - - - - - 
   Research staff 57.1 (4) - 100 (1) - 100 (1) - - - 
   Other - - - - - - - - 
   Unclear or not reported - - - - - - -  
Format of delivery         
   Group only - - - - - - - - 
   Individual only 71.4 (5) 50.0 (1) 

 
50.0 (1) - 100 (1) - 50.0 (1) 

   Group and individual - - 100 (1) - - - - - 
   Unclear or not reported 28.6 (2) 50.0 (1) - 50.0 (1) 100 (1) - - 50.0 (1) 

 

 

 

 

 

 


