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Abstract 

It is well established that there are many intrinsic and extrinsic risk factors associated with falls 

in older adults. Less well-known is what risk factors predict falls in more vulnerable populations, 

such as those with neurological conditions living in long-term care homes or receiving home 

care services. Furthermore, evidence comparing those with neurological conditions to those 

without is lacking in the literature. The primary purpose of this thesis was to determine risk 

factors for falls in long-term care residents and home care clients with no recent history of falls 

to determine if risk factors differed between individuals with dementia or Parkinson’s disease 

and those without any neurological conditions. Secondary data analysis was performed on a 

database of standardized health assessments completed for long-stay home care clients and long-

term care residents in Ontario. Within each major diagnostic group, observations were stratified 

based on ambulatory status (ambulatory vs. non-ambulatory). Bivariate analyses followed by 

generalized estimating equations were used to determine statistically significant predictors of 

falls in each group within each care setting. The results of multivariable analyses showed that 

there is not a distinct set of risk factors associated with falls in home care clients and long-term 

care residents with dementia or Parkinson’s disease that is systematically different from risk 

factors associated with falls in clients and residents not diagnosed with any of the neurological 

conditions in this study. These results suggest that a common set of risk factors may effectively 

predict falls in all clients and residents with no recent falls history, regardless of certain 

neurological diagnoses.  
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1 INTRODUCTION 

1.1 Rationale  

It is well established that falls among older adults are common, costly, and can cause injury. In 

Ontario, falls are the leading cause of injury and disability among older adults, accounting for 

59% of all visits to emergency departments and 79% of hospitalizations in this group (1). 

Common consequences of falls in older adults include: fracture (2-4), head injury, spinal cord 

injury (5), soft tissue injury (3,4,6,7), self-limitation of activities caused by fear of falling (3,8), 

admission to a nursing home (9,10), chronic pain (11), reduced quality of life (11), and even 

death (6,12). In fact, falls, fall-related injuries, and their associated complications are the leading 

cause of injury-related death among older adults in Canada (1); between 1997 and 2002, over 

7000 Canadians over the age of 65 died as a direct result of a fall (13). Falls also accounted for 

95% of hip fractures in Canadian older adults in 2008-2009 (1). In 2004, Canadians over the age 

of 65 accounted for 84% of fall-related deaths, 53% of cases of permanent partial disability, and 

54% of cases of permanent total disability, all due to falls (1). That same year, the cost of fall-

related injuries among 4.1 million older adults was estimated to be greater than $2 billion (1). 

These costs associated with falls are both direct costs to the health care system for medications 

and medical services (14); as well as indirect costs associated with productivity losses by those 

who fall and their informal caregivers (1). The proportion of older adults in the Canadian 

population is expected to surpass the proportion of youth as early as 2015 (15), as such, falls will 

become an even greater economic, societal, and personal burden if measures are not taken to 

decrease the incidence of falls. Without intervention, the projected annual cost of falls in older 

adults will be $240 billion by the year 2040 (1).  
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The prevalence of fallers among healthy, community-dwelling older adults is approximately 

30% per year (3,16). The prevalence of fallers in long-term care (LTC), or among home care 

(HC) clients is less well known, although it is likely that the prevalence is higher than 30% 

among those in LTC and HC. There are published statistics on the prevalence of fallers among 

samples of older adults living in both HC and LTC settings; however, some of them exclude 

participants based on characteristics associated with falls, such as ambulatory status (17) and 

severe cognitive impairment (18)--suggesting that they do not accurately capture all falls and all 

fallers. Regional differences related to study setting, temporal changes in terms of demographics, 

and varied exclusion criteria used across studies can all produce different prevalence estimates 

for fallers, and may not be representative of what is currently happening within Ontario. 

Furthermore, there are very few studies on falls among HC clients and it is likely that data from 

community-dwelling individuals are not representative of HC clients specifically. To advocate 

for and evaluate provincial falls risk assessment and prevention strategies, it is necessary to 

establish recent and accurate estimates of the prevalence of fallers in HC and LTC settings.  

Identification of older adults who are at risk of falling is an important step in fall prevention and 

the process of determining resource allocation for falls prevention programs. The recognition of 

this important step has resulted in a vast amount of literature on multiple risk factors for falls in 

older adults that led to extensive lists of potential risk factors for care providers to assess. For 

example, the Integrated Provincial Falls Prevention Framework and Toolkit, developed for use 

with Ontario HC clients, by the Local Health Integration Network (LHIN) Collaborative, lists 

over 50 risk factors known to be associated with falls (19). In comparison, The Registered 

Nurses’ Association of Ontario’s (RNAO) Prevention of Falls and Fall-injuries in the Older 

Adult , developed for use with residents in LTC, lists only 13 risk factors, although “medical 
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conditions” are listed as a single risk factor (20). In Canada, falls risk assessment strives to 

comply with the American Geriatrics Society (AGS) and British Geriatrics Society (BGS) 

guidelines for Prevention of Falls in Older Persons, which recommends tailoring falls prevention 

strategies to individualized assessments for factors known to be associated with a high risk for 

falls (21). Given the multitude of risk factors for falls identified in the literature, individualized, 

comprehensive risk assessment for all HC clients and LTC residents may be unrealistic with the 

growing number of older adults in these care settings, unless risk assessment can be integrated 

into regular screening that is already in practice (22). The Minimum Data Set (MDS) 

assessments are used in HC and LTC to assess clients and residents at regular intervals and may 

serve as useful risk assessment tools, as they capture many risk factors and do not require 

completion of a separate assessment; saving time and resources (23). 

The falls CAP was designed for use with the Minimum Data Set assessments that are used for all 

LTC residents and long-stay HC clients in Ontario. The falls CAP is also used in both care 

settings. Based on the number of previous falls an individual has suffered, they are placed into a 

distinct falls CAP risk category. However, not everyone who will fall has a history of prior falls; 

therefore, the use of a history of falls to predict future falls is not applicable to everyone. This 

limitation of the falls CAP corroborates the idea that identifying a few risk factors that are still 

relevant for everyone is ideal for detecting individuals who are at risk for falls in LTC and HC. 

Further, it is not clear how well the falls CAP works across all individuals in HC or LTC 

settings, or whether assessment of additional risk factors can greatly improve risk stratification. 

It is relevant to identify risk factors for falls separately in HC and LTC, since an individual’s 

place of residence is highly correlated with their baseline falls risk, and will determine the 

settings in which falls prevention practices can reasonably be implemented (i.e., community 
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based programs vs. group interventions in a nursing home) (24). Ideally, if a simplified risk 

assessment that includes only a select few, strongly predictive risk factors that are captured by 

the MDS assessments could effectively identify individuals who are at risk for falls in both the 

LTC and HC populations, it would improve the continuity of care across different settings. 

Another issue with the falls CAP is that it may underestimate the risk in individuals who are 

inherently at a high risk for falls, such as individuals with certain neurological diseases. A 2007 

report, The Burden of Neurological Diseases, Disorders, and Injuries in Canada, cited 

neurological diseases as one of the leading causes of disability in Canada and suggested that 

because the incidence of these conditions tends to increase with age, the burden of these 

conditions is likely to increase as Canada’s population ages (25). Individuals with these 

neurological diseases are also at a higher risk for falls than older adults without these diseases 

(26), suggesting that the falls CAP may underestimate the risk in people with neurological 

conditions and no history of falls. Despite the elevated risk in these neurological groups, 

population-based studies examining risk factors for falls in individuals with conditions such as 

Alzheimer’s disease (AD), other dementias, and Parkinson’s disease (PD) are less common 

compared to studies on falls risk factors among older adults without these conditions. Although 

dementia (27-29), AD (27,30) and PD (31-35) themselves have been identified as significant risk 

factors for falls, relatively few studies have examined what specific characteristics render these 

individuals more prone to falls than older adults without these conditions. Studies that sought to 

determine risk factors for falls in samples of people with PD (36) and AD (37) have generally 

found that some risk factors in these groups overlap with those of older adults without these 

conditions, while others are unique to each of these diagnostic subgroups. In addition, the effect 

of standard falls prevention strategies may be modified by the baseline level of functioning of 
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the population (38). Individuals with these neurological diseases often present with severe 

functional impairments and may need alternative prevention strategies that consider their 

particular functional limitations. Identifying risk factors for falls in people with AD and PD 

living in LTC or receiving HC services, who do not have a history of falls, will inform whether 

risk assessment should vary according to these diagnostic subgroups and may enhance the 

tailoring of fall prevention in these especially high risk subpopulations that are likely to become 

more prevalent in the near future. 

1.2 Study Aims 

The primary aim of this study was to identify risk factors that predict falls in LTC residents and 

long-stay HC clients in Ontario diagnosed with dementia and PD. These risk factors were 

compared to risk factors predictive of falls in LTC residents and HC clients without any of the 

selected neurological conditions (comparison group) in both healthcare settings. Secondary aims 

were: 

 to report the prevalence of risk factors found to be predictive for falls in HC and LTC 

settings for those with PD, dementia, and the comparison group  

 to report the prevalence of fallers at follow-up in each of three risk categories identified 

by the falls CAP for those with PD, dementia, other neurological conditions, and the 

comparison group, in both HC and LTC settings 
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2 BACKGROUND 

A fall can be defined as ‘an unintentional change in position that results in coming to the ground 

or another lower level’ and can include falls that occur while being assisted by another person 

(39,40). Falls have also been described as a "geriatric syndrome;" a term used to describe clinical 

conditions of older adults that do not fit the technical classification of a disease (41). It is widely 

accepted that falls in older adults are not simply accidents but, like a geriatric syndrome, are “a 

multifactorial health condition that occurs when the accumulated effects of impairments in 

multiple systems render an older person vulnerable to situational challenges” (41). Accordingly, 

falls risk assessment and falls prevention programs are often multifactorial, and can vary 

depending on the setting and population in which they are implemented.  

2.1 Falls Risk Assessment Practices in Ontario 

The AGS/BGS Guidelines for the Prevention of Falls in Older Persons state that a substantial 

improvement in individual quality of life and public health can result from multifactorial risk 

assessment and a subsequent tailored intervention strategy for fall prevention (21). Although 

these general guidelines exist for use in Canada, current falls risk assessment and prevention 

practices for older adults in Ontario vary by an individual’s place of residence. Older adults in 

Ontario live in a variety of different settings, including, but not limited to, homes in the 

community, retirement homes, assisted living facilities, and LTC homes. Older adults who live 

within homes in the community can be further subdivided into those who receive home care 

services and those who do not. This thesis focused on individuals living in LTC and individuals 

receiving HC services in their homes. In Ontario, there are different falls risk assessment and 

prevention strategies for these two healthcare settings.  
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2.1.1 Falls Risk Assessment in LTC 

It is a requirement of the Ontario Long-Term Care Homes Act, 2007, that all LTC homes have a 

falls prevention and management program to reduce the incidence of falls (42). The Registered 

Nurses’ Association of Ontario (RNAO) released their guidelines, Prevention of Falls and Fall-

injuries in the Older Adult, in 2002 (revised in 2005 and 2011), for use with hospital patients and 

residents of LTC homes (20). There are many risk factors for falls listed throughout these 

guidelines; however, the quality of evidence used to inform certain prevention guidelines, such 

as medication reviews and assessing fall risk on admission, have been graded as only “fair,” 

suggesting that it is still unclear which risk factors should be targeted for fall prevention (20). 

Moreover, despite the existence of policies and guidelines, the prevalence of fallers in LTC has 

not decreased substantially over the last few years. Health Quality Ontario reported that the 

prevalence of fallers in LTC in any given 30-day period actually increased; from 13.7% in 2010-

2011 to 13.9% in 2011-2012 (43). Not only do these numbers indicate that the prevalence of 

fallers in Ontario LTC homes is not decreasing, they also suggest that current falls risk 

assessment and prevention strategies are not reducing falls, or are not being effectively 

implemented. This study provides new, quality evidence for assessing certain risk factors that 

are specific to residents of Ontario LTC facilities, which may help to simplify these guidelines 

while still being effective and applicable to this population.  

2.1.2 Falls Risk Assessment in HC 

The falls risk assessment and prevention guidelines for HC clients in Ontario are different from 

those used in LTC settings. HC services in Ontario are accessed through 14 different 

Community Care Access Centres (CCACs) that each report to a LHIN. In July, 2011, the LHIN 

Collaborative released their Integrated Provincial Falls Prevention Framework and Toolkit to 
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ensure a consistent approach to falls prevention across the province. Although these guidelines 

are not specific to HC clients, there is a section for case managers, who determine access to HC 

and complete health assessments for HC clients. The guidelines provide a detailed framework of 

a falls prevention strategy, as well as easy-to-use falls risk assessment tools. Within the list of 

falls risk factors for assessment are PD and cognitive impairment, indicating that these 

individuals are at a high risk for falls; however, it does not indicate whether these high risk 

groups should be assessed differently because of their underlying conditions. In addition, the list 

of falls risk factors in this Toolkit is extensive. While it aims to be comprehensive and target 

older adults at all risk levels, it is unrealistic to expect that a multitude of risk factors would be 

assessed on an individual basis for all HC clients. Instead, the guidelines suggest that each LHIN 

identify and focus on the most significant and remediable risk factors in its geographic area. It is 

up to the region to make decisions about which risk factors are important; however, this seems to 

defeat the purpose of having guidelines that aim to ensure a consistent approach across the 

province. The results of Health Quality Ontario’s Public Reporting show that, as in LTC, the 

prevalence of fallers among HC Clients, in any given 90-day period, is increasing from 25% in 

2009-2010 to 28% in 2010-2011. This increase suggests that the current falls prevention 

framework has not been effective in reducing falls. It may be more efficient to identify risk 

factors that are most predictive of falls in HC clients across Ontario, with and without certain 

neurological diseases, to maintain the province-wide applicability of the current guidelines. One 

way to maximize efficiency in falls screening is to use information from assessments that are 

already completed regularly within HC and LTC settings.  
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2.2 Minimum Data Sets 

The Resident Assessment Instrument-Minimum Data Set (RAI-MDS 2.0, hereafter referred to as 

the MDS 2.0), is one of the most widely used assessment and data collection tools across 

multiple health care settings in Canada (11) and has been shown to be a valid health assessment 

measure. The MDS 2.0 provides a comprehensive assessment that allows for care planning, 

assessing quality of care (44), monitoring changes in health status and needs, determination of 

resource utilization, and development of case-mix indices to inform health policy decisions (45). 

Importantly, some of the health measures assessed by the MDS 2.0 and its HC version, the RAI-

HC, have also been identified as risk factors for falls.  

2.2.1 Validity and Reliability of the MDS Assessments 

Originally released in 1990 and subsequently modified (46), the MDS 2.0 has been shown, by 

multiple studies, to have good inter-rater reliability in the nursing home setting (44,46,47,48). 

Several items on the MDS 2.0 assessment have also been validated against standard measures, 

including the cognitive performance scale (CPS) (49), medical diagnoses (50), and nutritional 

status (51). The RAI-HC was released by the international RAI group (interRAI) in 1996 as an 

assessment tool specifically for individuals in community-based healthcare settings. The RAI-

HC was found to have substantial inter-rater reliability, with an average weighted kappa value of 

0.69 for main items found in many of the five interRAI assessment instruments tested in the 

same international study (52). Similarly, another international study reported that the RAI-HC 

had an average weighted kappa of 0.74 for common items and an average weighted kappa of 

0.75 for common items on the MDS 2.0, which is used to assess nursing home residents (53). 

Overall, the MDS 2.0 and RAI-HC are valid, reliable measures for assessing falls risk factors 

and the prevalence of fallers in LTC and HC settings.  
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2.2.2 Use of the MDS Assessments in Ontario LTC and HC Settings 

The MDS 2.0 and RAI-HC are mandated for routine collection of health information on all LTC 

residents and long-stay HC clients. Ontario implemented the use of the MDS 2.0 in Ontario LTC 

facilities in June, 2005 to standardize the assessment of residents in LTC to improve quality of 

care and care planning. Under the requirements outlined by the Ministry of Health and Long 

Term Care, the MDS 2.0 is the standardized assessment instrument and must be used to assess 

each new resident within 14 days of admission to a LTC facility in the province. Additionally, 

each resident must be assessed with either an MDS 2.0 Quarterly or Full Assessment within 92 

days of their previous assessment, and when any major changes to their health status arise (54). 

Similarly, the RAI-HC is used in all CCACs to assess long-stay HC clients (those who require > 

60 days of uninterrupted service through a CCAC) at least once every six months, by a HC staff 

member. Long-stay clients represent approximately 46% of HC clients (55).  

2.2.3 Assessing Risk Factors for Falls with The MDS Assessments 

The MDS 2.0 and RAI-HC assess many different aspects of physical functioning, diagnosed 

health conditions, and behavioural symptoms; as such, they can be used to measure multiple risk 

factors for falls. Therefore, because these assessments must be completed on a regular basis in 

Ontario, they have the potential to act simultaneously as a health assessment and a falls risk 

assessment tool; thus overcoming the inefficiency created by completing separate, 

comprehensive falls risk assessments for every HC client and LTC resident. As well, studies 

have shown that the risk for falls increases substantially as the number of risk factors increases 

(18,56,57), therefore, the interRAI assessment forms provide a way to identify individuals at 

high risk of falling by evaluating a multitude of factors that are known to be associated with falls 

in a single form that is completed at regular intervals. However, the goal should still be to 
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develop a parsimonious risk assessment tool that evaluates individuals for a small number of risk 

factors that are able to predict most, if not all, falls since this will inform simplified, unanimous 

guidelines and policies regarding falls prevention practices. A shorter list of risk factors to assess 

for falls that is obtained from assessments that are already completed regularly increases the 

likelihood that HC and LTC staff will complete the risk assessment, which may in turn improve 

outcomes.  

Other studies have successfully used the MDS 2.0 for nursing homes to examine risk factors for 

falls (27,28,58-62) and the RAI-HC to assess risk factors for falls in HC clients (34,63). 

Generally, these studies have large sample sizes due to the wide use of these assessments, and 

have identified risk factors for falls that are consistent with those reported in studies that did not 

use the MDS assessments, such as cognitive impairment (59), hypnotic use (60), and PD (34). 

The MDS assessments also capture risk factors that other studies have not,  including resource 

utilization group activities of daily living score (60), changes in health, end-stage disease, signs 

and symptoms scale (CHESS) score (34), and residing in a dementia/AD special care unit (59). 

These assessments are able to capture a wide variety of potential risk factors for falls and the use 

of large datasets in this study allowed for easy stratification by diagnostic groups while still 

maintaining a large sample within each group.  

2.3 The Falls CAP 

A history of falls has been identified as a significant risk factor for future falls by many 

researchers in this area (29,58,64,65) and interRAI has developed clinical assessment protocols 

(CAPs) to be used in conjunction with the MDS assessments. Generally, the CAPs address items 

of the interRAI assessment instruments that are problem areas and identify individuals who may 

need assistance and care in these areas. The CAPs also include subsets of items for each problem 
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area, called “CAP triggers,” that are used to identify people who are highly likely to experience 

declines in each problem area and people who are highly likely to improve when the problem is 

addressed. The falls CAP, specifically, aims to: “identify and modify underlying risk factors for 

falls, support safe activity in a safe environment, and recognize common pathways among falls, 

incontinence, and functional decline” (39). The falls CAP triggers are designed to stratify 

individuals into risk categories for falls based on previous fall history because those who 

developed the CAPs determined that a history of falls is the best predictor of future falls. 

Individuals triggering the “High Risk of Future Falls Group” have a history of multiple falls. As 

of 2008, 7% of LTC residents and 12% of HC clients fit into this category. It was estimated at 

that time that 40% of LTC residents in this group and 65% of HC clients in this group will fall in 

a 90-day period (39). Individuals triggering the “Medium Risk of Future Falls Group” have a 

history of a single fall. 15% of LTC residents and 15% of HC clients were in this category, 

according to the 2008 CAPs; in a 90-day period, approximately 25% of LTC residents and 40% 

of HC clients in this group will suffer a fall. The final falls CAP trigger group is the “Not 

Triggered,” group, whose members have no known history of a fall; 78% of LTC residents and 

78% of HC clients were in this group as of 2008 (39). There is no reported statistic in the CAPs 

guidelines regarding what percentage of people in the “Not Triggered” group go on to suffer a 

fall, which represents an important area for investigation, especially because they are the 

majority of individuals in both HC and LTC settings. These falls CAP trigger categories may be 

a more practical way to determine which individuals are at a high risk of falls than the tools 

recommended by the RNAO and Ontario Association of Community Care Access Centres 

(OACCAC), since they only require assessment of a single risk factor. Furthermore, the goal of 

the CAPs is to conveniently identify individuals at the highest risk and those most likely to 
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benefit from intervention. However, the falls CAP does not allow for the identification of 

individuals who may be at risk for their first fall, i.e., those who have no history of falls. As well, 

the literature to date recommends that multifactorial falls risk assessment and prevention 

strategies be used because they are the most effective for preventing falls (66,67), suggesting 

that a history of falls on its own may not be the best risk assessment strategy since it does not 

identify other modifiable risk factors that can be targeted for intervention. Therefore, it was 

necessary to examine the “Not Triggered” group to determine the prevalence of fallers and risk 

factors that predict falls in these individuals to adequately inform falls risk screening and 

prevention practices.  

 

2.4 Prevalence of Fallers 

The prevalence of falls, or fallers, reported across studies varies depending on sample 

characteristics, the definition used for a fall, and the time point selected for determining 

prevalence. Health Quality Ontario releases annual estimates of the percentage of older adults in 

Ontario living in LTC and HC settings, who experience a fall within a given time period from 

their last assessment with the MDS 2.0 or RAI-HC. While these reports are up-to-date and 

available by province or individual facility/LHIN, they do not provide information about how 

many times an individual fell in each care setting, they simply state the proportion of those who 

suffered a fall. Furthermore, they do not provide information on the prevalence of fallers in 

people with certain neurological diagnoses, such as dementia, who are at a higher risk due to 

their condition (26). The falls CAPs are currently used in both HC clients and LTC residents and 

can be used to distinguish the prevalence of fallers in each of the risk groups (Not Triggered, 

Medium Risk for Future Falls, and High Risk for Future Falls). The heterogeneity across studies 

and other reporting bodies such as the Canadian Institute for Health Information (CIHI), in terms 
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of sample characteristics etc., further supports the need for an estimate of falls prevalence that 

includes all fallers, especially among high-risk groups. The Home Care Reporting System and 

Continuing Care Reporting System report the annual percentage of individuals in HC and LTC 

who triggered the falls CAP; however, it is particularly important to discriminate between 

recurrent fallers and one-time fallers since the recurrent fallers are in the “high risk” group, 

according to the falls CAP, and therefore represent the largest burden in terms of time and 

resources spent caring for fallers. This study used data from the Home Care Reporting System 

and the Continuing Care Reporting System to provide an estimate of fallers in each falls CAP 

category within HC and LTC settings in Ontario to inform policy decisions on falls prevention 

guidelines. 

 

2.5 Prevalence of Fallers in HC 

Literature on the prevalence of fallers in the HC population is sparse; however, studies typically 

cite a community-based study published over 20 years ago that reported 1 in 3 older adults fall 

every year (3). In contrast, a study of HC clients in Ontario reported that 71% of the sample had 

fallen in the last 6 months; although, this study only included people that the researchers deemed 

to be at risk for falling (68). Therefore, the available prevalence estimates of falls in HC may 

overestimate, while the data from community-dwelling older adults may underestimate the 

prevalence of fallers, due to the relative health of community-dwelling older adults compared to 

HC clients. According to the falls CAP, 35% of all HC clients fall in a 6-month period (39). In 

2010-2011, the Home Care Reporting System found that 32.3% of Ontario’s long-stay HC 

clients suffered a fall within 90 days of their last RAI-HC assessment (69). These two estimates 

are similar but one time frame for capturing falls is double the length of the other time frame, 

suggesting that methods of obtaining the information are inconsistent and some falls may not be 
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captured. There is an important gap in knowledge regarding falls among HC clients in Ontario 

that is stratified based on the falls CAP risk groups--a gap that this study aimed to fill. Updated 

values on the prevalence of falls in Ontario LTC and HC settings, stratified according to falls 

CAP categories, will offer a useful indication of the problem of falls in these settings that also 

focuses on those who most require falls prevention interventions.  

 

2.6 Prevalence of Fallers in LTC 

The frequency of falls tends to be higher in those living in LTC compared to those living in the 

community (7,18,70). It is thought that this is because of an increased prevalence of frailty and 

chronic conditions among LTC residents, compared to those who are able to remain living in the 

community. It is also thought that there is better accuracy in the reporting of falls in LTC 

settings than in the community, where falls may be underreported (71). One single-center study 

of an Ontario long-term care facility found that 52.8% of residents fell at least once in a one year 

period (64). General estimates of fallers in nursing homes based on American studies are up to 

50% of the population per year, and 40% fall two or more times each year (58,72,73). However, 

these estimates do not necessarily indicate the prevalence of fallers among LTC residents in 

Ontario. The falls CAP manual states that 40% of LTC residents fall in a 6 month period (39). 

According to the Continuing Care Reporting System 13.7% of older adults fell within 30 days of 

their last MDS 2.0 assessment from 2009-2010. This study attempted to define the prevalence of 

fallers across all LTC facilities in Ontario, within each falls CAP category, to provide an 

estimate that is representative of the Ontario population. These prevalence estimates may 

eventually help inform policy on falls prevention practices, in terms of where the greatest need 

for prevention is.  
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2.7 Prevalence of Fallers among People with Neurological Diseases 

The prevalence of fallers among people with neurological diseases, such as AD and PD, is 

typically higher than among individuals without these diseases (74), although for many other 

neurological conditions, the prevalence of fallers in these groups is not known. Older adults with 

cognitive impairments and dementia have a higher annual prevalence of fallers at 60% (21) 

compared to 30% of community-dwelling, cognitively intact older adults (3). Up to 68% of 

people with PD suffer a fall in a 12-month period (36). By describing the prevalence of fallers 

among those with neurological conditions and those without, stratified by falls CAP risk 

category, the results of this study may help determine whether the underlying diagnosis, or the 

number of prior falls, is more important in predicting future falls. It also provides an indication 

of how well the falls CAP can predict future falls in those with and without neurological 

conditions. 
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3 RISK FACTORS FOR FALLS 

Generally, falls are thought to be events resulting from the complex interplay of many risk 

factors rather than accidents (40). Therefore, although some odds ratios for individual risk 

factors reported in papers investigating risk factors for falls may only appear to slightly or 

moderately increase one’s fall risk, older adults often have many of these risk factors and are 

therefore at a substantial risk for falls (3,18,29,32,56,57). Similarly, the presence of multiple 

chronic conditions or comorbidities is significantly associated with falls (32,56,75), as well as 

certain diagnoses, such as cardiovascular diseases and neurological diseases (76). Risk factors 

for falls can be classified as extrinsic factors, such as environmental hazards, and intrinsic 

factors, such as age and balance impairments. Risk factors for falls in LTC and community 

settings identified in the literature include: impaired balance (3,18), history of fracture (77), 

visual deficits (56,65,78), impaired gait (56,65,78), arthritis (31,57,79), age (27,32), gender (33), 

fall history (65), cognitive impairment (80), use of an assistive device (27,58,80), fear of falling 

(35), depression (33,57,79), urinary incontinence (81-84), impaired ADL function (27,58,65,85), 

postural hypotension (18), number of medications (18,57,86), and the use of psychotropic 

medications (87,88). Table 1 shows the most common risk factors for falls in 16 studies 

identified by the AGS. Subsequent systematic reviews have been conducted that divided the 

studies into those examining risk factors for falls in community-dwelling adults (32) and those 

examining risk factors among hospital inpatients and LTC residents (89). The systematic review 

of studies on risk factors for falls among community-dwelling older adults reported similar 

findings to those shown in Table 1 for history of falls (OR = 2.77; 95% CI 2.37-3.25), gait 

deficit (OR = 2.06; 95% CI 1.82-2.33), and use of an assistive device (OR = 2.18; 95% CI 1.79-

2.65) (89). However, this subsequent review also reported that the presence of PD (OR = 2.71; 
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95% CI 1.08-6.84) and antiepileptic drug use (OR = 1.88; 95% CI 1.02-3.49) were among the 

strongest risk factors for falls identified in pooled analyses. The review of LTC residents also 

reported similar ORs for history of falls (OR = 3.06; 95% CI 2.12-4.41) and use of an assistive 

device (OR = 2.08; 95% CI 1.88-2.31). The other important risk factor identified in LTC 

residents in that review was the presence of moderate disability, compared to no disability (OR = 

2.08; 95% CI 1.88-2.31). There are many risk factors for falls that inform multifactorial risk 

assessment strategies; however, narrowing down this list to a few important risk factors will aid 

in making individualized assessment efficient and will potentially help to inform universal fall 

prevention strategies for HC and LTC, if the risk factors identified in both settings are similar.  

 

Table 1
†
-Bivariate Analysis of Most Common Risk Factors for Falls in 16 Studies* That 

Examined Risk Factors 

 

 

 

 

 

 

 

 

 

 

† Adapted from (90) 

*(2-4,17,18,29,31,56,58,77,80,91-94) 

**Number of studies that found a significant odds ratio or relative risk ratio/total number of 

studies examining each risk factor 

¶ Mean relative risk ratios (RR) calculated for prospective studies. Mean odds ratio (OR) 

calculated for retrospective studies.  

Risk Factor Significant/Total
** 

Mean RR/OR
¶ 

Range 

Muscle Weakness 10/11 4.4 1.5-10.3 

History of Falls 12/13 3.0 1.7-7.0 

Gait Deficit 10/12 2.9 1.3-5.6 

Balance Deficit 8/11 2.9 1.6-5.4 

Use of Assistive Device 8/8 2.6 1.2-4.6 

Visual Deficit 6/12 2.5 1.6-3.5 

Arthritis 3/7 2.4 1.9-2.9 

Impaired ADL Function 8/9 2.3 1.5-3.1 

Depression 3/6 2.2 1.7-2.5 

Cognitive Impairment 4/11 1.8 1.0-2.3 

Age > 80 Years 5/8 1.7 1.1-2.5 
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As few studies exist on risk factors for falls in HC, the results of community-based studies were 

used in some cases throughout this background to infer potential risk factors for HC clients. HC 

clients represent a unique group in that they are not necessarily healthy, community-dwelling 

adults and they live in a less controlled environment than people in acute care or LTC settings. 

By extension, it is expected that their risk factors for falls will likely differ from those of 

community-dwelling and institutionalized individuals; however, very few studies have examined 

risk factors for falls among HC clients. The Aging at Home Strategy is working to provide more 

funding for HC services due to an increasing demand for them (95) and HC has been shown to 

be more cost effective than LTC (96). In lieu of these changes, there will likely be more HC 

clients in the near future who require falls risk assessment, necessitating identification of those 

risk factors now. An Ontario-based population study of HC clients found the following risk 

factors to be predictive of single-fallers: male gender, impaired gait, higher Changes in Health, 

End-Stage Disease and Signs and Symptoms (CHESS) score, and number of environmental 

hazards (34). In addition to the four risk factors identified for single-fallers, recurrent fallers 

were independently predicted by a diagnosis of PD, poor self-rated health, and higher scores on 

the Cognitive Performance Scale (CPS) (34). An American, retrospective, case-control study of 

home health care clients determined that neurological and cardiovascular diagnoses, as well as 

use of tricyclic antidepressants (TCAs), phenothiazine antipsychotics, and a higher number of 

previous falls were significantly associated with being a faller (76). HC clients residing in Italy 

from 1997-2001 were more likely to fall if they wandered (OR = 2.38; 95% CI 1.81-3.12), had 

issues with gait (OR = 2.13; 95% CI 1.81-2.51), had environmental hazards in their home (OR = 

1.51; 95% CI 1.34-1.69) or suffered from depression (OR = 1.53; 95% CI 1.36-1.73) (63). 

Lastly, a study of Dutch HC clients > 65 years of age reported that malnutrition (OR = 1.98; 
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95% CI 1.34–2.92), high care dependency (OR = 1.68; 95% CI 1.12–2.53), and immobility (OR 

= 2.52; 95% CI 1.14–5.53) were significant predictors of falls (97). Although there is some 

literature on falls risk factors in HC clients, and one study identified PD as a risk factor, there is 

no evidence informing whether risk assessment should be different for those with PD or 

dementia, who are likely to be at a higher risk for falls. Providing additional evidence for risk 

factors significantly associated with falls among HC clients, and stratifying by neurological 

diagnostic groups, will help to inform risk assessment strategies for these individuals. 

Many intrinsic and extrinsic risk factors for falls in older adults are captured by the RAI-MDS 

2.0 and RAI-HC assessment instruments and therefore can be assessed in LTC residents and HC 

clients (15). To inform falls risk assessment paradigms, it was necessary to examine both 

modifiable and non-modifiable risk factors for falls, although falls prevention strategies will 

focus on the modifiable risk factors.  

 

3.1 Risk Factors for Falls-Extrinsic  

3.1.1 Use of an Assistive Device 

Assistive devices or mobility aids, such as walkers and canes, can be used to prevent falls, 

improve balance, and allow mobility in older adults (98). People with arthritis may use canes or 

walkers to reduce weight bearing on their lower limbs that might otherwise cause pain and 

discomfort (99). However, the use of a cane or walker can also have destabilizing biomechanical 

consequences and some people may abandon use of their device or use it improperly (99). 

Incidentally, several studies have noted that use of an assistive device is significantly associated 

with falls in institutionalized older adults. Specifically, nursing home residents that use a cane 

(27,58), walker (27,58), crutches (27), or any assistive device (18), are at a significantly 

increased risk of falls compared to those who do not use an assistive device. A large U.S. study 
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analyzed data from a telephone survey, for adults aged 85 or older, and reported that the 

presence of health conditions requiring use of an assistive device was significantly associated 

with a greater falls risk (OR = 2.18; 95% CI 1.82-2.62) (100). Interestingly, it has been 

demonstrated that use of a wheelchair significantly predicts falls in nursing home residents (OR 

= 1.19; 95% CI 1.09-1.31) (27). Use of an assistive device also independently predicts falls in 

community-dwelling older adults after hospital discharge (80). Finally, a systematic review of 

prospective studies of adults aged 65 or older determined that the pooled OR for use of a 

walking device across 11 studies that measured all falls as an outcome was 2.18, 95% CI 1.79-

2.65, and for six studies that measured recurrent falls the pooled OR = 3.09, 95% CI 2.10-4.53. 

However, there was significant heterogeneity across studies as to what defined use of a walking 

device, so these results must be interpreted carefully (32). Use of an assistive device as a risk 

factor for falls does not imply that we should eliminate assistive devices; rather, it supports the 

need to ensure safe use of these devices, or the need for newly designed mobility aids that are 

better at preventing falls.  

3.1.2 Environmental Factors 

Generally, environmental risk factors for falls are more important in community-dwelling 

individuals than in institutionalized older adults (71); however, conditions related to the 

environment are the most commonly cited cause of falls in older adults, regardless of where they 

live (101). LTC facilities in Ontario have design standards outlined by the Ministry of Health 

and Long Term Care mandating features that prevent falls, such as grab bars next to toilets in all 

bathrooms—features that may not be present within the homes of HC clients (102). Incidentally, 

the RAI-HC assessment allows for the determination of environmental risk factors for falls but 

the MDS 2.0 used in Ontario LTC facilities does not. Presence of environmental hazards in a 
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home (34,63), as well as the presence of stairs in a home that must be used to access a bathroom 

for bathing, toileting, etc., (75) are independent predictors of falls in HC clients. It is important 

to note that for older adults, it is often the interaction between environmental factors, such as 

tripping hazards, and intrinsic functional deficits, such as impaired vision, that ultimately lead to 

falls (101). Therefore, it was crucial to examine both extrinsic and intrinsic risk factors for falls, 

as they are not always mutually exclusive in contributing to a fall event.  

 

3.2 Risk Factors for Falls-Intrinsic  

3.2.1 Non-modifiable Intrinsic Risk Factors  

3.2.1.1 Prior Falls 

The falls CAP is based on the premise that a history of falls is by far the best predictor of future 

falls (39). Certain consequences of falls, such as hip fracture and fear of falling can increase the 

risk for future falls (35), creating a vicious cycle. Fall history independently predicts falls in 

institutionalized older adults and is the strongest predictor; residents with a fall history are 3.4 

times as likely to fall as residents with no fall history (58). Falls may result in fracture, or lead to 

recurrent falls; one study of nursing home residents reported that falls in the previous year and 

fracture in the previous five years predicted recurrent falls (65). Furthermore, results from a 

single-center trial indicated that a history of falls had an adjusted OR = 5.0 (29) and another 

single-center study of an Ontario LTC home found that a fall in the last 3 months independently 

predicted future falls (OR = 7.56; 95% CI 3.40-16.81) (64). Although a history of falls is an easy 

risk factor to assess, once a person has fallen, the presence of a fall history is not modifiable. In 

addition, not everyone who falls has a history of falling; therefore, it was necessary to find risk 

factors other than fall history that predict future falls in both LTC and HC settings.  
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3.2.1.2 Age and Gender 

Demographic factors have also been reported as risk factors for falls in the literature. At any 

given time, almost 1 million Canadians are receiving HC services and 82% of these people are 

older adults. In Ontario, 83% of HC clients are over the age of 65 (15). Similarly, 93.5% of 

residents in LTC are older adults. Increasing age is significantly associated with falling in the 

community, institutionalized settings, and HC settings (27,29,32,33,68,77,91,103). Gender is 

another non-modifiable risk factor for falls and studies vary somewhat as to which gender is at a 

higher risk. There is evidence that both females (28,32,33) and males (34,100) are at a higher 

risk for falls. These gender differences across studies may be explained by a variety of different 

factors; for example, one study that determined females to be at higher risk specifically stated 

that females were also significantly more likely to be eligible for the study than those who were 

ineligible (28). Another plausible mechanism relates to the relative functional status of men 

versus women; older men may be more physically active (104) and may have greater lower body 

strength than women (105), both of which may prevent them from falling. Additionally, certain 

risk factors for falls, such as psychotropic medication use (106), are more associated with 

women than with men and failure to include these as confounders in multivariable models may 

explain the association between being female and falling. Conversely, men may be more likely 

than women to take risks in general, thus increasing their risk for falls (34). Despite some 

discrepancies with respect to gender, the evidence indicates that both age and gender were 

important risk factors to consider when predicting falls in older adults in LTC and HC, 

especially since the majority of individuals within these populations are women over the age of 

65 (15).   
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3.2.2 Modifiable Intrinsic Risk Factors 

3.2.2.1 Impaired Gait, Balance, and Muscle Weakness 

Impairments in gait and balance are among the most frequently reported risk factors for falls 

among older adults. Arthritis and orthostatic hypotension are common causes of balance and gait 

impairments among older adults (98) and are significant risk factors for falls themselves (18,31). 

One study of 212 healthy females aged 21-82 years demonstrated that gait speed, measures of 

balance, and lower extremity muscle strength significantly decreased with age, non-linearly 

(107). Muscle weakness in LTC residents may be caused by physical inactivity, periods of 

prolonged bed rest, and the presence of chronic, debilitating conditions, such as stroke and 

pulmonary disease (71). Incidentally, impaired balance and gait, as well as reduced muscle 

strength, can all contribute to an increased falls risk (2,32,56,58,63,92). Unsteady gait can more 

than double a nursing home resident’s risk of falling (27) and a low balance score on modified 

Tinetti scales, as well as hip weakness, independently predicts falls in both institutionalized and 

non-institutionalized older adults (18). There are different ways of measuring gait and balance 

impairments. The MDS 2.0 and RAI-HC each have an item that allows for easy determination of 

unsteady gait, which served as a composite measure of gait, balance, and lower limb muscle 

weakness in this study to avoid the presence of collinearity that may have been introduced by 

including all three factors in multivariable analyses.  

3.2.2.2 Visual Impairment 

Aging can be accompanied by impairments in vision, including, but not limited to, impaired 

spatial contrast sensitivity, decreased light sensitivity in the dark, slower visual processing speed 

(108), and reduced visual acuity (109). Vision is important for maintaining balance and postural 

control (109,110). Vision is also one of the mechanisms that senses changes in balance, 
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therefore, it is not only important for maintaining standing balance, but also for regaining one’s 

balance once it has been perturbed. Poor vision reduces postural stability and doubles the risk of 

falls in older adults (111), as does poor visual acuity (109). Reduced depth perception predicts 

increased sway in older adults (112), which also significantly increases the risk of future falls 

(78). Older adults with impaired spatial contrast sensitivity are not able to detect edges under 

low-light conditions, which may result in them tripping over objects (111). Age-associated 

changes in vision are captured by the MDS assessments in terms of the degree of impairment, as 

well as peripheral vision losses and other visual disturbances, such as halos around objects or 

flashes of light. Numerous studies identifying risk factors for falls in older adults have observed 

a significant association between falls and impaired vision (56,65,68,78,103,113), as such, the 

degree of visual impairment was examined as a potential risk factor for falls in this study.  

3.2.2.3 Impaired Cognitive Function 

In addition to gait, balance, and visual deficits, it is widely accepted that aging can be associated 

with a decline in cognitive function that varies in severity among individuals. It is imperative to 

understand that this normal, age-related decline in cognitive function is non-pathological and 

distinct from dementia and other specific conditions that are characterized by cognitive decline; 

although, it is not yet entirely clear how to distinguish those with normal age-related cognitive 

decline from those with pathological declines in cognitive function. Nonetheless, age-related 

cognitive decline typically affects aspects of memory, processing speed, and reasoning – all of 

which are necessary to carry out everyday tasks (114). Several studies have reported that 

cognitive impairment independently predicts falls (18,80,115) and recurrent falls (34,116) in 

older adults. The increased risk for falls associated with cognitive impairment may be due to 

physical impairment in those with poor cognitive function. A study of cognitively impaired and 
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intact older adults revealed that those with cognitive impairments had performed significantly 

worse on tests of balance, gait, mobility, and strength. In this same study, cognitively impaired 

individuals were also significantly more likely to have suffered a fall and multiple falls during 

the 12-month follow-up period, compared to cognitively intact older adults (117). Executive 

function has also received attention as a key factor that increases falls risk in those with 

cognitive impairment (118) through affecting the ability to dual-task during walking and 

impairing attention (119,120). Although this age-related decline in cognitive function may not 

seem remediable, studies have indicated that cognitive plasticity persists into older ages 

(121,122) and that aspects of cognitive function can improve in older adults following 

intervention (123-125), suggesting that it could be targeted for fall prevention.  

There are many different ways to measure cognitive function in older adults. The CPS was 

developed for use with the MDS assessment instruments; it uses 7 items from the cognitive 

patterns section of the assessments to calculate a score between 0 and 6, with higher scores 

indicating worse cognitive status (126). In nursing home residents, the CPS showed moderate 

(127) to good agreement with the Mini Mental State Exam (MMSE), a standard test for 

cognitive impairment, with a Cohen’s k = 0.82 (95% CI 0.68-0.96) after adjusting for level of 

education and r = -0.863 (P < 0.001) (49). In a sample of older HC clients, the CPS was found to 

correlate significantly with the MMSE with an R
2
 value of 0.81 (p < 0.001) (128). In 2009-2010, 

it was estimated that 14% of HC clients and 60% of LTC residents in Canada had moderate to 

severe cognitive impairment, according to the CPS (15). The relatively high prevalence of 

moderate to severe cognitive impairments suggested that this was a relevant risk factor for falls 

to include, as it could potentially predict falls in a large proportion of HC clients and LTC 

residents.  
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3.2.2.4 Impaired ADL Function 

According to a 2011 report on older adults in Canada, 18% of HC clients and 74% of LTC 

residents are completely dependent on others or require extensive assistance with activities of 

daily living (ADLs) (15). A decrease in physical function, as measured by ADL performance, 

also substantially increases an elderly individual’s risk of placement in a LTC facility (129). 

Some studies have observed an association between increasing age, particularly after age 80, and 

an increase in ADL and Instrumental Activities of Daily Living (IADL) dependence (130-132), 

even in cognitively intact older adults. However, it must be acknowledged that not all older 

adults experience a decline in ADL function with age and that declines in function can be related 

to underlying cognitive diseases, such as dementia or AD (133). Several studies have noted that 

a decline in ADL function, measured in various ways, is significantly associated with falls in 

nursing home residents. A large study that used the MDS 2.0 stated that nursing home residents 

in the limited assistance, extensive-1, and extensive-2 categories of ADL function, according to 

the ADL Self-Performance Hierarchy Scale, had significantly increased odds of falling (OR 

(95%CI) = 1.35 (1.18-1.55), 1.34 (1.18-1.52) and 1.57 (1.31-1.88), respectively) (27). 

Furthermore, ADL deterioration in the previous 90 days is independently associated with falls in 

senior nursing home residents (OR = 1.19; 95% CI 1.09-1.29) (58). Lastly, a case-control study 

of community-dwelling older adults who fell while in their homes demonstrated that being 

dependent in 1 or more of 5 basic ADLs in the age 65-79 group was associated with an increased 

risk of fall-related injuries (OR = 3.7; 95% CI 1.5-9.1) (85). Evidence indicates that functional 

decline, as measured by impaired ADL performance, significantly increases the risk of falls in 

older adults and as such was selected for inclusion in this study.  
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It is clear from the studies cited above that ADL performance can be measured with various 

indices. The ADL items in the MDS assessments are reliable, with weighted kappas ranging 

from 0.87-0.94. Similarly, the ADL Self-Performance Hierarchy Scale is able to explain 20.9% 

of the variation in nursing staff time spent with residents in nursing homes (134). Although the 

ADL Hierarchy Scale has not been validated for HC clients, the Home Care Reporting System 

uses this scale to report on the ADL status of HC clients annually (69) and the ADL summary 

scale has been validated with the RAI-HC in community-dwelling older adults (128). The ADL 

Self-Performance Hierarchy Scale is a convenient method of grouping HC clients and LTC 

residents according to their functional status; it allows easy determination of their functional 

status for assessing falls risk and ascertainment of improvements or declines in function 

following falls prevention practices. Furthermore, the ADL Hierarchy is superior to simply 

stating the number of ADLs that each resident is completely dependent in because it includes 

other degrees of impairment in function rather than just dependence. Older adults in LTC and 

HC are heterogeneous populations, suggesting that this study benefitted from the use of a scale 

that captured a spectrum of functional impairment. 

3.2.2.5   Frailty and the Changes in Health, End-Stage Disease, and Signs and Symptoms 

(CHESS) Scale 

Frailty has been reported in a number of studies to be a significant risk factor for falls (135,137); 

however, it remains a condition that defies a universal definition. The CHESS scale was 

developed as a scale embedded within the RAI-MDS assessments, including the MDS 2.0 and 

the RAI-HC, as a measure of health instability that may capture some of the consequences of 

frailty. It measures various aspects of health that are in the MDS assessments, including ADL 

status changes, cognitive changes in terms of decision making, weight changes, specific health 
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conditions (e.g. dyspnea), and nutrition/hydration status. From these items, the CHESS scale 

assigns a score from 0-5, with higher scores indicating higher levels of health instability. The 

CHESS captures some aspects of Bortz’s Conceptual Framework of Frailty (138) by evaluating 

weight loss, malnutrition, and end-stage diseases that may have a genetic origin and has been 

used as a measure of frailty among HC clients (139). The CHESS scale does not correlate well 

with the ADL Hierarchy Scale, the CPS, or the Depression Rating Scale (DRS); indicating that it 

measures distinctly different aspects of health status than these other scales (140). The CHESS 

has been shown to predict mortality in complex continuing care hospital patients in Ontario 

(average age 76 ± 13.1 years), independent of age, sex, ADL status, CPS score, and do-not-

resuscitate orders. In addition, CHESS score is significantly associated with other important 

health measures, such as daily pain, abnormal laboratory values, and physician visits (140). A 

study of community-dwelling adults using HC services in Ontario reported that a single-point 

increment on the CHESS scale significantly predicted falls and multiple falls (OR = 1.20 and 

1.29, respectively). In summary, the CHESS scale was a useful way to measure changes in 

health status, which may be a marker of frailty and an important risk factor for falls.  

3.2.2.6 Number of Medications 

Polypharmacy, the use of multiple medications, is common among older adults and has been 

reported by several studies to be significantly associated with falls. In 2009, 63% of older adults 

on public drug programs in Canada claimed five or more different classes of drugs and 23% 

claimed 10 or more different drug classes (15). The polypharmacy phenomenon is partly due to 

the fact that treatment regimens involving the use of two or more medications to manage a single 

condition are becoming increasingly recommended for conditions that are especially prevalent in 

older adults (141), such as hypertension (142) and diabetes (143). Further compounding the 
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association between aging and polypharmacy is the fact that some older adults have multiple 

chronic conditions that can all be managed with medication. According to the 2008 Canadian 

Survey of Experiences with Primary Health Care, 24% of older adults reported being diagnosed 

with 3 or more of 11 listed chronic conditions (144). Though these complex prescription 

regimens may be beneficial for treating their comorbid conditions, prescription and use of 

multiple medications by older adults is associated with adverse drug events (145) and falls. The 

mechanism linking falls and polypharmacy is not well understood. One theory is that taking 

more medications increases the probability of taking a type of medication that increases the risk 

for falls, such as a psychotropic drug (146). An alternate hypothesis is that polypharmacy is 

associated with having many comorbid conditions that increase the risk for falls (147). The exact 

number of medications associated with an increased falls risk varies slightly across studies; one 

study of nursing home residents reported that taking 5-9 medications increased the risk of falling 

4-fold and taking ≥ 10 medications had an OR = 5.5; 95% CI 1.9-15.9 (86). Similarly, Robbins 

and colleagues found that taking > 4 medications independently predicted falls in 

institutionalized older adults (18). A systematic review determined that adults aged 60 or older 

showed no difference in mean number of medications taken between fallers and non-fallers but 

those taking greater than three or four medications were at an increased risk of recurrent falls 

compared to individuals taking fewer than three or four medications (148). Nursing home 

residents taking three or more medications are at a twofold increased risk of falls compared to 

residents taking less than three medications (57). Overall, the evidence suggests that older adults 

taking four or more medications are at an increased risk of falls compared to older adults taking 

fewer than 4 medications; however, the use of 10 or more medications would provide an even 

higher threshold that may distinguish those at highest risk for falls, as the evidence-to-date 
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suggests. The MDS 2.0 and RAI-HC only allow coding for 9 or more medications. The clinical 

complexity of older HC clients and LTC residents and the fact that 23% of Canadian older adults 

claimed 10 or more different drug classes in 2009, suggested the use of ≥ 9 medications as a cut-

off was justified.  

3.2.2.7 Psychotropic Medication Use  

Psychotropic medications are associated with an increased risk of falling. Broad classes of 

psychotropic drugs include: anxiolytics, antipsychotics (or neuroleptics), antidepressants, and 

sedative-hypnotics (149). Examples of antidepressants include: citalopram, fluoxetine, and 

bupropion. Lorazepam and oxazepam are benzodiazepines commonly used to treat anxiety. 

Olanzapine and clozapine are both atypical antipsychotics used among HC clients and LTC 

residents. Psychotropic medications are often used in LTC settings to manage problematic 

behavioural symptoms in residents who may or may not have cognitive impairments (149). 

Many LTC residents also present with depression (150,151) and are prescribed antidepressants 

(152). Unfortunately, psychotropic medications have several side effects that can increase one’s 

risk of falling, including autonomic effects, like orthostatic hypotension, and psychomotor 

effects such as tardive dyskinesia, pseudoparkinsonism, akathisia (149), and even visual 

disturbances (153). Furthermore, alcohol consumption can increase the half-life of these drugs 

and enhance the central nervous system effects of them (154), implying that older adults taking 

these medications and consuming alcohol are at an even greater risk for falls. A recent meta-

analysis revealed that the use of psychotropic medications in adults aged 60 and older is 

associated with an increased risk of falls; although, the use of neuroleptics and antipsychotics 

was not significantly associated with falling after adjusting for confounders (155). Another 

systematic review (88) found that benzodiazepines (58,79,86,156-163), antidepressants 
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(33,65,79,115,156,160,162,164), and antipsychotics (58,86,115,161,165) are all associated with 

an increased falls risk in both community-dwelling and institutionalized older adults (163). An 

older systematic review and meta-analysis (87) calculated significant pooled ORs for the 

association between one or more falls in adults ≥ 60 years of age and the use of any 

psychotropics (OR = 1.73; 95% CI 1.52-1.97); neuroleptics (OR = 1.50; 95% CI 1.25-1.79); 

antidepressants (OR = 1.66, 95% CI 1.41-1.95); sedative hypnotics (OR = 1.54; 95% CI 1.30-

1.70); and benzodiazepines (OR = 1.48; 95% CI 1.23-1.77). Leipzig and colleagues also 

observed a small association between falls and the use of diuretics, type IA antiarrythmic drugs, 

or digoxin in a subsequent systematic review and meta-analysis; however, none of the studies 

reviewed were randomized controlled trials, suggesting that the quality of evidence was lacking 

(148). Similarly, Woolcott and colleagues noted in their meta-analysis that the use of diuretics 

was not statistically associated with falls after adjusting for covariates (155). It is important to 

consider that no randomized controlled trials have been conducted to-date on the effect of 

polypharmacy on falls and only one has been conducted on the effect of an antipsychotic on falls 

(165). Thus, mainly observational evidence is available to support the claim that medication use 

is a significant risk factor for falls. These observational studies do not always account for 

duration of medication use or dosage, which could potentially have an effect on the association 

between number of medications and falls (88). Nonetheless, the use of psychotropic drugs in 

older adults is common and was therefore worth examining as a potential risk factor for falls in 

the HC and LTC populations in Ontario. 

3.2.2.8 Depression 

Evidence indicates that there is a significant association between depression and falls. In 2009-

2010, 31% of Canadians living in LTC facilities and 14% of long-stay HC clients showed 
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possible signs of depression (15). The relationship between depression and falls is mediated by 

different factors, including fear of falling (166), chronic pain (167), and impairments in gait and 

balance (98,166). Specifically, it is thought that the association between depression and 

impairments in gait and balance is via sensory, cognitive, and motor pathways in the brain (166). 

Managing depression in older adults can be complicated by several factors: antidepressants 

contribute to an increased falls risk (79,87,115), depression is often underdiagnosed in older 

adults, and depression may be caused by underlying AD or dementia (168-170). Many studies 

have observed a significant association between depression and falls in various settings. Fallers 

in residential care are more likely to be depressed than non-fallers (65) and individuals 

diagnosed with depression in the same study were more likely to be recurrent fallers than single 

fallers or non-fallers. Depression also increases the risk of injurious falls in community-dwelling 

older adults (OR = 1.36; 95% CI 1.14-1.61) (33) and is significantly associated with falls in 

elderly, community-dwelling women (79). In a single-center, case-control study of nursing home 

residents, fallers were significantly more likely than non-fallers to suffer from depression 

(P=0.003) (57). In relation to HC clients, a case-control study of people receiving home health 

care in New York reported that depressive symptoms were associated with an almost two-fold 

increase in falls risk, even after controlling for other risk factors (OR = 1.90; 95% CI 1.01-3.59) 

(75). Cesari et al. observed a significant association between depression and falls in HC clients 

as well (OR = 1.53; 95% CI 1.36-1.73) (63). There is clearly an association between depression 

and falls; however, a clinical diagnosis of depression (57) and the presence of depressive 

symptoms (75) have both been associated with falls. Therefore, it was somewhat unclear which 

measure should be used in this study to predict falls.  
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In the nursing home setting, nurses tend to observe depressive symptoms in more residents than 

just those who are diagnosed with depression and there is a discrepancy between what nurses 

observe and what patients report in direct interviews, in terms of their depressive symptoms 

(171). The MDS DRS was developed and validated in a small sample of nursing home residents 

against the Hamilton Depression Rating Scale and Cornell Scale, with Pearson correlation values 

of 0.71 and 0.70, respectively. The MDS DRS showed 91% sensitivity and 69% specificity in 

diagnosing depression compared to the Diagnostic and Statistical Manual of Mental Disorders 

(DSM-IV) classification when a cut-off score ≥ 3 was used to indicate depression in the same 

sample of residents. In addition, the DRS achieved acceptable internal consistency reliability 

with a Crohnbach’s alpha value of 0.71 in nursing home residents (172). However, in a 

subsequent, larger study of nursing home residents, the MDS DRS did not correlate well with 

the Geriatric Depression Scale (GDS), a widely used measure of depression in research. The 

correlation coefficients for the 15-item and 5-item versions of the GDS with the DRS were only 

0.073 and 0.065, respectively. Furthermore, the Crohnbach’s alpha of the DRS in the same study 

only reached 0.542 (173). These results imply that the GDS and DRS measure different 

constructs and that the DRS may not be a reliable measure of depression. However, the MDS 

DRS may be better than the GDS at detecting depression in cognitively impaired individuals, as 

indicated by a significant association in cognitively impaired residents between their DRS score 

and clinical indicators of depression--namely depression diagnoses and the use of 

antidepressants (173). This association with clinical indicators was not detected with the GDS 

for both cognitively intact and cognitively impaired groups. A study of nursing home residents 

in the Netherlands revealed that a diagnosis of depression did not correlate as well with the DRS 

when cognitively impaired individuals were included in the analysis compared to only including 
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cognitively intact residents (r = 0.303 vs. r = 0.196). It was thought by the researchers that this 

discrepancy was likely due to the underdiagnosis of depression in cognitively impaired residents. 

The same study also reported that the prevalence of depression detected by the DRS was 42.5%, 

but only 14.4% had a clinical diagnosis of depression (174). Therefore, despite some of the 

limitations with respect to reliability and validity, the DRS seemed a more appropriate measure 

of depression than a clinical diagnosis for this study, given that the focus is on LTC residents 

and HC clients with neurological diseases who may have cognitive impairments. Furthermore, 

the use of a clinical diagnosis of depression would likely not have been adequate to detect all 

residents and clients with depression and could have potentially underestimated the effect of 

depression as a predictor of falls.  

3.2.2.9 Dizziness, Vertigo, and Postural Hypotension 

Dizziness and vertigo may result from a myriad of other underlying factors, including 

medications, cardiovascular conditions, anxiety, depression (101), or age-related deterioration of 

the vestibular system (175). Orthostatic, or postural, hypotension is usually defined as a drop in 

systolic blood pressure ≥ 20 mmHg upon standing from lying down (101). Approximately 10-

30% of healthy, community-dwelling, elderly people have postural hypotension (101). 

Orthostatic hypotension may be a side effect of some medications and can also be caused by 

prolonged periods of lying down. Although postural hypotension can lead to dizziness and falls, 

the literature on postural hypotension as a predictor of falls in older adults is conflicting. In one 

study of ambulatory, non-institutionalized older adults postural hypotension independently 

predicted falls (18), while studies of community-dwelling older adults have reported that 

orthostatic hypotension did not predict falls (176,177). In contrast, a systematic review of 

community-dwelling older adults determined that vertigo is significantly associated with falls 
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(OR = 1.8 for single fallers; 2.3 for recurrent fallers) (32). Dizziness, lightheadedness, and 

vertigo are easily measured by both the MDS 2.0 and RAI-HC assessments whereas postural 

hypotension is not as straightforward to measure; thus, the items for dizziness, vertigo, and 

lightheadedness were chosen as potential risk factors for falls in this study.  

3.2.2.10 Diabetes  

Diabetes has been identified as a significant risk factor for falls in older adults in the community 

and in LTC (178,179) and there are a number of different mechanisms through which diabetes 

can increase the risk for falls. According to the 2005 Canadian Community Health Survey, 

approximately 1.3 million Canadians over the age of 12 have type 2 diabetes mellitus. Diabetes 

is primarily a disease of older adults, affecting 13.5% of individuals 60 and older compared to 

5.8% of those 45-59 years of age (180). Diabetes can cause other major health concerns that 

increase the risk of falls, such as retinopathy that causes impaired vision (181), vestibular 

dysfunction that impairs balance (182), and peripheral neuropathy (136), especially in the lower 

limbs, that can impair proprioception (183). Another complication of treatment for diabetes is 

that drug regimens involving multiple medications are often used (143). Incidentally, a study of 

individuals 18 and older with diabetes stated that, compared to those taking 0-1 medications, 

individuals taking more than 7 medications had a 59% higher risk of falls (HR = 1.59; 95% CI 

1.34-1.89) (184). Lastly, the use of insulin is a significant risk factor for falls in individuals with 

diabetes (185), which may be due to insulin-induced hypoglycemia that, if severe, can cause 

dizziness, blurred vision, and loss of consciousness (186). Not only are there many different 

diabetes-related complications that can increase the risk of falls, these complications are not 

mutually exclusive of one another and older adults with diabetes may also suffer from age-

associated changes in vision, balance, and gait, further increasing their risk for falls. Therefore, 
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older adults with diabetes were hypothesized to be at a significantly high risk for falls due to 

age-associated changes as well as diabetes-related morbidities.  

3.2.2.11 Incontinence 

The CAP for urinary incontinence reports that over 50% of people living in LTC experience at 

least occasional episodes of urinary incontinence, with some individuals experiencing it 

regularly. There are a few studies of community-dwelling older adults that observed a significant 

association between falls and urinary incontinence (81-83,113). Urinary incontinence is also 

associated with falls among nursing home residents (84,187). Remarkably, one study of urinary 

incontinence among individuals with dementia reported that it was the only risk factor that 

independently predicted falls in that sample (OR = 4.9 ± 2.2; 95% CI 2.0-12.0) (188). The 

association between falls and incontinence may be caused by those experiencing urinary urge 

incontinence rushing to the bathroom to avoid incontinent episodes, especially during the night 

(83). Although it appears that there is little evidence to support the association between falls and 

urinary incontinence, many studies simply do not evaluate it as an independent risk factor and, 

given the embarrassing nature of the condition, it may be underreported. Similarly, bowel 

incontinence independently predicted falls in a sample of home health care clients in New York 

state (75).  To potentially corroborate the evidence presented, examining incontinence as a 

potential risk factor for falls was warranted. Given that LTC and HC staff complete the MDS 

assessments, it is less likely that urinary and bowel incontinence were underreported in these 

groups compared to studies of healthy, community-dwelling older adults that rely on self-report.  

3.2.2.12 Pain 

Although chronic pain is common among older adults and is associated with many other 

conditions, it has seldom been measured in studies as a potential risk factor for falls and the 
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association between chronic pain and falls is not well understood. Constant musculoskeletal pain 

affects over half of the older adult population, has many potential etiological factors, and can 

contribute substantially to disability (189). Pain can be associated with other falls risk factors, 

such as depression (167), and arthritis. A population-based study of community dwelling adults 

70 and older reported that, after adjusting for other falls risk factors, pain at ≥ 2 sites, being in 

the highest pain severity tertile, and having the highest level of “pain that interferes with ADL 

performance”, were all significantly associated with falls (rate ratio = 1.53 for each measure) 

(190). Potential mechanisms by which pain contributes to falls proposed in the study by Leveille 

et al. include neuromuscular responses, such as lower limb weakness and slowed reaction time; 

joint pathologies that may impair gait, such as arthritis; and the interference of pain with 

cognitive functions necessary to prevent falls, which may be particularly relevant in older adults 

with impaired cognitive function (190). Likewise, after adjusting for other relevant falls risk 

factors, having pain with slight, or moderate to severe interference with normal work in the 

previous four weeks is significantly associated with any falls in the past 12 months (prevalence 

ratio = 1.27 and 1.47, respectively), compared to individuals who experience no pain in the 

previous four weeks (191). Furthermore, having pain that resulted in moderate to severe 

interference with work in the previous four weeks  is significantly associated with two or more 

falls in the last 12 months, after adjusting for other falls risk factors (191). There is evidence 

indicating that chronic pain is significantly associated with falls and plausible mechanisms have 

been identified. Pain is a common, manageable symptom among older adults and was therefore 

investigated as a potential predictor of falls in LTC residents and HC clients.  

One issue with using pain as a risk factor is that pain is extremely subjective in nature and there 

are many different scales that have been developed to measure it, including the MDS Pain Scale 



 

39 

 

(192). The MDS Pain Scale was originally developed for nursing home residents and validated 

against a sensitive and convenient measure of pain--the Visual Analogue Scale. The MDS Pain 

Scale was able to explain 56% of the variance in Visual Analogue Scale scores of nursing home 

residents and the agreement between the two measures was good (kappa = 0.707), indicating 

acceptable validity of the MDS Pain Scale (192). The MDS Pain Scale has also been used to 

assess pain in community-dwelling older adults using the RAI-HC (193); it was an efficient way 

to assess pain as a risk factor for falls without having to stratify based on every level of intensity 

and frequency of pain.  

3.2.3 Risk Factors for Falls in People with AD or PD 

The prevalence of fallers in older adults with certain neurological conditions tends to be even 

higher than in neurologically healthy older adults (26), suggesting that they are at an even 

greater risk for falls than older adults without these conditions. These particularly vulnerable 

diagnostic groups present with many of the same impairments or risk factors for falls as 

individuals without neurological disorders. However, these individuals may experience a greater 

degree of impairment, or may experience a more rapid decline in body functions or systems that 

increases their risk for falls even more than older adults without AD or PD and explains why 

these conditions are often cited as risk factors for falls themselves. AD and PD are the most 

common neurodegenerative disorders affecting older adults in Canada (194,195). Therefore, 

given that the majority of the HC and LTC populations in Ontario are aged 65 and older, it is 

reasonable to infer that these conditions are the most prevalent neurodegenerative disorders 

within these populations. The progression of PD (196) and AD may also interact with typical 

aging processes to further impair functional ability and increase the risk of falls in these 

subgroups of older adults. In Canada, AD and PD account for the greatest number of years of 
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life lost due to premature mortality, compared to other neurological diseases, with the exception 

of stroke (25). A history of stroke has been identified as a significant risk factor for falls among 

older adults (91,100); however, the consequences of suffering a stroke vary tremendously across 

individuals so it did not seem appropriate to examine those with a history of stroke together as a 

single group in this study. Furthermore, many studies have been conducted on risk factors for 

falls in people who have suffered a stroke (197-200) and this study aimed to look at conditions 

that have not been widely studied. Additionally, although tension headaches are the most 

common neurological condition among the general Canadian population (25), they are not 

adequately captured by the MDS assessment. Therefore, the focus in this study was on risk 

factors for falls in people with PD and AD and related dementias, in HC and LTC. Although 

these disorders affect different aspects of neurological functioning, there are some similarities in 

risk factors for falls among them, including gait abnormalities and postural instability (26). 

Cognitive impairment and the presence of Lewy bodies are also common features among PD and 

certain subtypes of dementia (201). There are risk factors described in the literature that are 

unique to each neurological disease, suggesting that older adults with neurological diseases may 

benefit from different falls risk assessment algorithms, or that the relative importance of certain 

shared risk factors may be different in older adults with PD or AD, compared to older adults 

without these conditions. However, there is some overlap of risk factors for falls among 

individuals with neurological conditions and older adults without these conditions; thus, it may 

be that a certain set of risk factors is most important when predicting falls, rather than the 

presence or absence of a diagnosis of AD or PD and the associated clinical features of these 

conditions that lead to falls. The results of this study provide a better understanding of the 

relative importance of neurological diagnoses versus the presence of a group of risk factors in 
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predicting falls in HC and LTC settings. The literature suggests that everyone with AD or PD is 

at a high risk for falls, as such, the “Not Triggered” groups within these conditions were the 

focus of this study, since the falls CAP actually classifies them as low risk for falls. By focusing 

on the “Not Triggered” individuals with neurological diseases, this study provides an indication 

of how well the falls CAP predicts future falls in these diagnostic groups.  

3.2.3.1 Alzheimer’s Disease and Related Dementias 

AD is prevalent among older adults and among those with AD and other dementias, falls are 

especially common (202). In 2008, the Alzheimer Society of Canada estimated that 500,000 

Canadians have AD or a related dementia and identified it as the most significant cause of 

disability among Canadian older adults (194). Both community-dwelling and institutionalized 

older adults with dementia have a two- to three-fold higher falls risk compared to cognitively 

intact older adults (3,28,33,86,203). A potential mechanism linking falls to AD is slower 

processing speed, a measure of cognitive functional decline that is significantly associated with 

falls in older adults (203). Cognitive processing is important for postural control (204) and 

individuals with AD may lack adequate cognitive processing to maintain their normal gait speed 

while performing a second task, such as talking (205). Muir et al. demonstrated that individuals 

with mild cognitive impairment or AD did not differ significantly from healthy controls under 

single-task conditions. However, their gait velocity decreased, stride variability increased, and 

stride time increased, compared to controls, under dual-task conditions in which they were asked 

to walk and simultaneously perform a verbal task, such as naming animals (120). Falls in older 

adults tend to happen when they are performing usual daily activities (70), many of which 

require multi-task skills (120); therefore, individuals with AD may be at higher risk for falls 

because they have insufficient cognitive resources to perform ADLs or to walk and talk 
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simultaneously. Similarly, a study comparing cognitively impaired individuals to cognitively 

healthy individuals reported that cognitively impaired participants fell more during the follow-up 

period and performed worse on tests of physical function, such as grip strength, timed up and go, 

and controlled leaning balance (117,206). Some of these tests are associated with a cognitive 

load because they involve integration of multiple cognitive processes that cognitively impaired 

people may not be able to handle, thus causing them to perform worse on these tests and 

increasing their risk for falls (117,206).  

Individuals with AD present with many of the same risk factors for falls as cognitively healthy 

older adults, including age (37), psychotropic medication use (207,208), fall history (37), 

impaired gait (30,208), impaired balance (207), and arthritis (30). The association between 

certain risk factors and falls may be amplified in people with dementia; nursing home residents 

who start taking SSRIs and TCAs for the management of dementia-related behaviours have 

significantly higher fall rates than residents who initiate use of those drugs for the treatment of 

depression and depressive symptoms (164), suggesting that those drugs more strongly affect 

psychomotor and autonomic functioning in individuals with dementia. Additionally, people with 

AD and related dementias who present with the same falls risk factors as cognitively intact 

individuals may be at an even higher baseline risk of falls simply as a result of their underlying 

condition (26), thus, the falls CAP may not necessarily apply to these individuals because it may 

underestimate the risk for falls in those without a history of falls. The evidence indicates that 

individuals in LTC and HC with AD and related dementias are at higher risk for falls and the 

relative importance of certain risk factors may be different in those with dementia compared to 

those without dementia. 
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3.2.3.2 Parkinson’s Disease 

PD is the second most common age-related neurodegenerative condition after AD; it is estimated 

that almost 100, 000 Canadians have PD and 85% of these people are over the age of 65 (195). 

The main symptoms of PD are tremors, rigidity, and other involuntary movements (209); 

consequently, falls are common among people with PD. A systematic review of risk factors for 

falls among community-dwelling older adults reported that the presence of PD almost tripled the 

risk for falls in this population (OR = 2.71; 95% CI 1.08-6.84) (32). Not unlike people with AD 

and related dementias, individuals with PD present with some of the same risk factors as people 

without PD. Impaired balance and postural instability are significant predictors of falls in this 

population (210,211), as are previous falls (212-214), increasing age (214,215), mild cognitive 

impairment (212), fear of falling (211), and the presence of dementia (36,215). ADL 

impairment, as measured by certain items on a PD-specific scale that tracks the progression of 

the illness (216), and higher scores on a PD-specific quality of life scale (214) also predict falls 

in this population. There are other disease-specific characteristics of people with PD that are 

associated with falls, including disease severity (36,211), freezing of gait (211-213), self-

selected gait speed < 1.1 m/s (213), and moderately to severely stooped posture (212). Freezing 

of gait occurs when people with PD are suddenly unable to walk or unable to continue walking, 

which can cause instability and falls if they are not able to adjust to the sudden gait disturbance 

(217). Forward stooping posture tends to bring the center of gravity forward (218), which can 

contribute to postural instability and forward falls. Specific measures of gait are also affected in 

those with PD; they tend to have gait asymmetry, shorter strides, and increased stride time 

duration that progress as the disease symptoms worsen (219). In early stages of the disease, it is 

hypothesized that people with PD compensate for these gait alterations by conscious control of 
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stride length and timing (26). Activities that distract people with early-stage PD from 

concentrating on compensating for these gait abnormalities, such as talking while walking, may 

place them at risk for falls (220). Finally, some individuals with PD experience autonomic 

dysfunction, as such, some of these individuals present with orthostatic hypotension that can be 

caused or exacerbated by taking high doses of certain Parkinson’s drugs, physiological 

deconditioning, or reduced blood volume caused by physical disability or inactivity (74,221). 

Unfortunately, many of the more unique risk factors for falls in people with PD are not captured 

by the MDS assessments; therefore, this study only tested the association between risk factors 

captured by the MDS and falls. However, individuals with PD represent another prevalent 

subgroup of older adults living in both LTC and HC settings who may differ from healthy older 

adults in terms of their risk factors that predict falls. 

3.2.4  Modifiability of Falls in People with Neurological Diseases 

Generally, effective falls prevention interventions among community-dwelling older adults 

include multi-component exercise programs or multifactorial interventions that rely on an 

interdisciplinary approach by the healthcare team (66-68). In contrast, a systematic review of 

falls prevention interventions among LTC residents reported that only vitamin D 

supplementation reached statistical significance for reducing the rate of falls (rate ratio = 0.63; 

95% CI 0.46-0.86) (222). However, it is not known whether these interventions can effectively 

prevent falls in those with dementia or PD. Despite the severity of functional impairment that 

usually accompanies AD, related dementias, and PD, which seems to imply that falls are an 

inevitable consequence of these conditions, fall prevention interventions have been tested in 

samples of these groups and showed potential. In community-dwelling adults with PD, both a 

home based exercise program (223) and gait and step training (224) have reduced falls in these 
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groups, although not significantly. A systematic review of fall prevention strategies in people 

with AD and other dementias concluded that occupational therapy-based interventions that 

included physical training to improve gait, balance, strength, and flexibility reduced falls in 

primarily institutionalized individuals (225). These interventions focused on risk factors that are 

similar between those with neurological conditions and those without; providing additional 

evidence that certain risk factors for falls, regardless of an underlying diagnosis of a neurological 

illness, are likely most important in assessing risk and preventing falls. Individuals with 

neurological conditions may only require a more rigorous prevention program to address their 

rapidly declining functional status. Additional studies are needed that focus on these diagnostic 

subgroups, to confirm that falls can in fact be prevented in these individuals.  
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4 SUMMARY OF BACKGROUND 

Falls are common among older adults in HC and LTC settings, especially among individuals 

with dementia or PD, which are prevalent neurodegenerative diseases among older adults. The 

falls CAP may be a useful tool for predicting future falls in HC and LTC settings; however, it 

may underestimate the risk in people with dementia and PD who typically have a higher risk for 

falls than individuals without these conditions, due to their motor and cognitive impairments. 

Therefore, it is important to stratify HC clients and LTC residents based on a diagnosis of 

dementia or PD to determine if the falls CAP still applies to these groups. Additionally, the falls 

CAP does not predict future falls in those without a history of prior falls. Many other risk 

factors, besides a history of falls, have been identified in the literature and may help to identify 

individuals at a high risk for future falls among those without a recent history of falls. The MDS 

assessments are an efficient way to identify risk factors for falls, as they capture many different 

diagnoses and aspects of functioning that have previously been identified as risk factors for falls 

and are completed at regular intervals in both HC and LTC settings. Given that individuals with 

dementia and PD present with some unique risk factors, such as wandering and disease severity, 

it is relevant to identify risk factors within each subgroup to determine whether risk assessment 

should vary according to these diagnoses. Identification of multiple risk factors, rather than a 

history of falls alone (which is not modifiable), will help inform multifactorial falls prevention 

programs for individuals with dementia or PD.    
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5 RESEARCH METHODS 

5.1 Primary Research Questions 

1. What risk factors are predictive of falls in HC among clients diagnosed with PD or 

dementia who fell in the last 90 days but did not fall during the 90 days prior to their 

baseline assessment? Do these differ from risk factors predictive of falls in HC clients 

not diagnosed with the selected neurological conditions that also fell 90 days prior to 

follow-up but did not fall during the 90 days prior to their baseline assessment?  

2. What risk factors are predictive of falls in LTC among residents diagnosed with PD or 

dementia who fell in the last 30 days but did not fall during the 30 days or 31-180 days 

prior to their baseline assessment? Do these differ from risk factors predictive of falls in 

residents not diagnosed with the selected neurological conditions that also fell 30 days 

prior to follow-up but did not fall 30 days or 31-180 days prior to their baseline 

assessment? 

 

5.2 Secondary Research Questions 

1. Among HC clients who are not diagnosed with any of the selected neurological 

conditions, what is the prevalence of fallers at follow-up in each of the falls CAP 

categories identified according to baseline assessments? 

2. Among HC clients who are diagnosed with PD, dementia, or the selected neurological 

conditions what is the prevalence of fallers at follow-up in each of the falls CAP 

categories identified according to baseline assessments? 

3. Among LTC residents who are not diagnosed with any of the selected neurological 

conditions, what is the prevalence of fallers at follow-up in each of the falls CAP 

categories identified according to baseline assessments? 
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4. Among LTC residents who are diagnosed with PD, dementia, or the selected 

neurological conditions what is the prevalence of fallers at follow-up in each of the falls 

CAP categories identified according to baseline assessments? 

5. What is the prevalence of the predictive falls risk factors among HC clients without any 

of the selected neurological diseases who fell during the 90 days prior to follow-up but 

did not fall during the 90 days prior to their baseline assessment?  

6. What is the prevalence of predictive falls risk factors among HC clients diagnosed with 

dementia or PD that fell during the 90 days prior to follow-up but did not fall during the 

90 days prior to their baseline assessment? 

7. What is the prevalence of predictive falls risk factors among LTC residents without any 

of the selected neurological diseases who fell during the 30 days prior to follow-up but 

did not fall during the 30 days or 31-180 days prior to their baseline assessment?  

8. What is the prevalence of predictive falls risk factors among LTC residents diagnosed 

with PD or dementia that fell during the 30 days prior to follow-up but did not fall during 

the 30 days or 31-180 days prior to their baseline assessment? 

 

5.3 Primary Hypotheses 

Gait impairments have been identified as an important risk factor for falls in  older adults with 

and without dementia or PD; therefore, this was likely to be a significant predictor of falls in all 

groups that were examined in this study, in both HC and LTC. It was hypothesized that the 

presence of dementia, or mild to severe cognitive impairment was likely to be a risk factor for 

falls in those with PD. Based on a previous study, the presence of at least two environmental 

hazards was hypothesized to be a significant predictor of falls in all HC clients, regardless of 
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diagnosis (34). The use of at least nine medications and use of psychotropic medications was 

hypothesized to predict falls in LTC residents with AD since medication is often used to control 

problematic behavioural symptoms; however, it was difficult to extend this hypothesis to HC 

clients since there is little evidence that suggests these medications are a significant risk factor in 

this group. In studies of individuals with PD, the severity of the condition, measured by Hoehn 

and Yahr staging is a significant risk factor for falls in this group. Although this specific scale is 

not on the MDS assessments, higher scores on the ADL Hierarchy Scale may have been 

reasonable indicators of disease severity and, by extension, were hypothesized to be significant 

predictors of falls within the PD group since this condition is characterized by progressive 

functional decline and impaired ADL function is a significant risk factor for falls (27,58,65). 

Conversely, risk factors that predict falls in the comparison groups in both care settings were 

hypothesized to be arthritis and moderate to severe visual impairment (90), as these are likely 

primary conditions in the healthy group and secondary conditions in the groups with 

neurological conditions, whose underlying neurological disease likely played a more prominent 

role in increasing their risk for falls.  

 

5.4 Design  

5.4.1 Origin of HC Data 

The Ontario Association of Community Care Access Centres (OACCAC) has created and 

maintained a database of MDS assessments for HC clients who are expected to receive services 

for at least 60 consecutive days. All 14 CCACs in Ontario provide data to the OACCAC. 

Researchers affiliated with interRAI at the University of Waterloo receive updated data from the 

OACCAC twice per year as part of an existing license agreement between OACCAC, CIHI, and 
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interRAI. The existing dataset includes full assessments for HC clients receiving services in 

Ontario from January 1, 2002 to December 31, 2010. These assessments include individuals who 

are assessed both in the community and in hospitals; for the purposes of this study, only those 

who were assessed in the community were selected. 

5.4.2 Sampling Frame for HC 

In order to capture consecutive assessments with no discharge in between, we selected the most 

recent episode for each client/resident. ‘Episode’ in this study referred to a single admission 

period since clients/residents may be discharged and then return, in which case it would not have 

been relevant to use two consecutive assessments that were each from a different episode, given 

that the time between these assessments was likely too long to allow for proper interpretation of 

the results. We included all RAI-HC assessments completed for long-stay HC clients in Ontario 

from January, 2002-December, 2010 that have had ≥ 2 assessments within a single episode. The 

length of time between the two assessments (assessment interval) for HC clients had a positively 

skewed distribution with a mean of 248.2 (±191.2) days for all HC clients and 252.9 (±189.3) 

days for “Not Triggered” clients. The median (25
th

-75
th

 %ile) assessment interval was 203 (161-

285) days for all HC clients and 206 (167-288) days for “Not Triggered” clients. All individuals 

whose assessment interval was greater than 365 days were excluded from the sample since it 

would have been difficult to attribute fall(s) to risk factors obtained more than a year prior to the 

fall(s). After this exclusion, the median (25
th

-75
th

 %ile) length of time between assessments for 

all HC clients was 190 (148-238) days and for the “Not Triggered” clients was 194 (156-240) 

days. The mean assessment interval after deleting assessments > 365 days apart was 191.0 (± 

77.2) days for all HC clients and 194.9 (± 75.4) days for “Not Triggered” HC clients, suggesting 

that the data was more normally distributed after the exclusion. The two most recent assessments 
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in each client’s most recent episode were used since the disease diagnoses were based on each 

person’s most recent assessment in the database. Figure 2 shows how the observations used in 

the HC analyses were selected.  

 

 

Figure 1-Flow Diagram Depicting Selection of Clients Used in HC Analyses 
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5.4.3 Origin of LTC Data 

Researchers at the University of Waterloo who are affiliated with interRAI receive annual data 

from the Continuing Care Reporting System as part of an existing license agreement between 

CIHI and interRAI. The Continuing Care Reporting System is a database of MDS 2.0 full and 

quarterly assessment data completed for persons receiving continuing care in either a hospital or 

LTC setting. The LTC data for Ontario, specifically, consists of MDS 2.0 quarterly and full 

assessments of residents living in 635 facilities across the province from June 27
th

, 2003 to 

March 31
st
, 2011.  

5.4.4 Sampling Frame for LTC 

We included MDS 2.0 assessments completed for LTC residents in Ontario from June, 2003-

March, 2011 that have had ≥ 2 assessments within their most recent episode. For LTC residents, 

both full and quarterly assessments were used because the two most recent assessments from the 

most recent episode were selected and they could have been either type of assessment. For 

variables that are on the full assessments but not on the quarterly assessments, values of these 

variables were carried forward from previous full assessments (the most recent one prior to the 

quarterly assessment) to represent these variables on the quarterly assessments. Residents who 

were discharged within 14 days of admission (unassessed episodes) and did not receive an initial 

assessment were excluded. LTC residents coded as comatose according to their baseline 

assessment were also excluded since they are unlikely to fall and were missing data for a variety 

of the selected risk factors as a result of being comatose. The mean (SD) assessment interval for 

all LTC residents was 80.5 (± 25.7) days and for “Not Triggered” residents was 80.8 (± 25.2) 

days.  
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Figure 2-Flow Diagram Depicting Selection of Residents Used in LTC Analyses 
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5.4.5 Defining Six Groups of Residents/Clients 

There were six groups analyzed in each care setting in this study. There were three main 

diagnostic groups in both care settings: AD and related dementias (dementia), PD, and 

comparison (having none of the following: dementia, PD, stroke, traumatic brain injury, 

epilepsy/seizure disorder, amyotrophic lateral sclerosis, muscular dystrophy, multiple sclerosis, 

Huntington’s disease, cerebral palsy, and spinal cord injury). Within each of these diagnostic 

groups, the residents/clients were stratified based on ambulatory status at baseline and were 

classified as “ambulatory” or “non-ambulatory” (see Figures 1 and 2).  Preliminary analyses of 

HC clients, regardless of falls CAP category, showed that wheelchair use significantly decreased 

the odds of being a faller in the AD and PD groups. The protective effect of wheelchair use 

suggested that ambulatory status was an effect modifier. Among studies that have chosen to 

address ambulatory status as an effect modifier, the approach has often been to exclude 

individuals who are non-ambulatory (2,7,17,93,165) or adjust for ambulatory status in 

multivariable models (226). One study chose to stratify based on ambulatory status to address its 

potential effect on falls (227). Stratification was chosen over exclusion and adjustment because 

the primary focus of this study is on individuals with neurological conditions, many of whom 

use wheelchairs due to their physical impairments; therefore, excluding these individuals would 

have significantly reduced the sample size and limited the external validity of this study. In 

addition, the ambulatory status of an individual may affect the types of fall prevention programs 

that can reasonably be used for that individual, lending further support for stratification by 

ambulatory status.  

In HC, a client was classified as being “ambulatory” if their primary mode of locomotion 

indoors, at baseline, was no assistive device, cane, or walker/crutch. A client was classified as 
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“non-ambulatory” if their primary mode of locomotion indoors, at baseline, was a scooter, 

wheelchair, or  in the “activity did not occur” category. In LTC, the modes of locomotion item is 

a “check all that apply” variable with 4 options: a) Cane, walker or crutch; b) Wheeled self; c) 

Other person wheeled; and d) Wheelchair primary mode of locomotion. In order to collapse the 

item to two levels with each person only counted once, the item was recoded as a variable with 

16 levels, one for each possible combination of the 4 options, and then collapsed to two levels. If 

the “wheelchair as primary mode” item was checked off, the individual was classified as non-

ambulatory, regardless of what other combination of items may have been checked off in 

addition to that. However, certain levels of the created locomotion item did not provide a clear 

indication as to whether a person was ambulatory or non-ambulatory (e.g. if only “wheeled self” 

or only “other person wheeled” were checked off). In order to deal with these ambiguous groups, 

the 16 level locomotion variable was cross referenced with the “walking in room” and “walking 

in corridor” items. If the majority of individuals within these ambiguous levels were able to walk 

independently in their room and corridor, the level was classified as ambulatory and if the 

majority of individuals within these levels were totally dependent, or the activity did not occur, 

the level was classified as non-ambulatory.  

5.4.6 Dementia and PD Diagnoses 

Table 2 shows the definitions of AD, dementia other than Alzheimer’s, and PD according to the 

2010-2011 versions of the MDS 2.0 and RAI-HC User’s Manuals. The “Dementia other than 

Alzheimer’s” group was combined with the AD group for the purposes of this study since the 

MDS manual lacks specific diagnostic criteria for either of these conditions, suggesting that 

individuals within the “Dementia other than Alzheimer’s” group may actually have had AD and 

vice versa. The combined group is simply referred to as the “dementia” group throughout. 
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Studies on the validity of the diagnoses on the MDS assessments in LTC have reported varying 

positive predictive values for dementia and PD. A study that compared ICD-9 diagnoses on 

hospital Medicare claims to diagnoses on MDS assessments for all residents entering LTC 

homes from hospitals in the U.S. from 1999 to 2007 reported a positive predictive value of 0.66 

for AD, and 0.60 for PD (228). A study of residents from 945 skilled nursing facilities in Ohio, 

who were newly admitted to hospital from their nursing homes, combined the AD and related 

dementia diagnoses, as this study did. The study of skilled nursing facilities in Ohio reported a 

positive predictive value of only 0.11 for a primary ICD-9 diagnosis of dementia on the 

corresponding Medicare claim, and 0.41 for any dementia diagnosis on the corresponding 

Medicare claim (229). Lastly, a study of nursing home residents from multiple states that also 

compared MDS diagnoses to ICD-9 diagnoses on Medicare claims for hospital discharge 

reported a positive predictive value of 0.86 for PD and 0.68 for AD (50). The variation in the 

values reported across these studies may be due to the varied accuracy of the MDS assessments 

and Medicare claims in different states, despite the existence of standard guidelines for 

completing them. However, the relatively low values reported in some studies raises concerns 

about the validity of the diagnostic groups defined in this study; suggesting that the results may 

only apply to individuals diagnosed according to the MDS and not necessarily to those 

diagnosed with standard diagnostic criteria, such as the ICD. It also is important to note for these 

groups, and the independent variables outlined above that are obtained from the “disease 

diagnoses” section of both the MDS 2.0 and RAI-HC, that the purpose of the disease diagnoses 

items are to document conditions that are currently affecting the resident’s/client’s functional 

status, treatment plan, and risk of death. Conditions that have been resolved and no longer affect 

these domains are not documented. Therefore, the conclusions that can be drawn from the use of 
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these diagnoses as predictor variables is that if they were present and currently affecting the 

resident’s/client’s functional status etc., they were potential risk factors for falls.  

The diagnoses used to define the major diagnostic groups were based on items from each 

resident/client’s last (most recent) assessment because some of the other neurological conditions 

used for the descriptive portion of this study were only identified according to the “other current 

diagnoses” section on the client’s last assessment, therefore, the last assessment was chosen to 

maintain consistency throughout the sample. The dementia and PD groups were not mutually 

exclusive since neither the MDS 2.0 nor the RAI-HC lists any conditions as the “primary” or 

“most important” diagnosis; therefore, if residents/clients had more than one of these diagnoses, 

they were included in all applicable groups. For HC clients, the item for PD is technically listed 

as “Parkinsonism,” implying that this item also captures those with secondary Parkinsonism and 

not just those with diagnosed PD. The diagnoses were used, for both settings, if they were coded 

as “present,” regardless of whether they were being actively monitored or treated by a health 

care professional.  

 

  

 

 

 

 

 

 

 

 

Table 2-Definitions of 3 Major Neurological Conditions 

 
MDS 2.0 User’s Manual 

Definition 

MDS-HC User’s Manual 

Definition 

Alzheimer’s Disease 

“A degenerative and progressive 

dementia that is diagnosed by 

ruling out other dementias and 

physiological reasons for dementia” 

“A degenerative and progressive 

dementia that is diagnosed by ruling 

out other dementias and 

physiological reasons for dementia” 

Dementia Other 

Than Alzheimer’s 

“Includes diagnoses of organic 

brain syndrome (ODS) or chronic 

brain syndrome (CBS), senility, 

senile dementia, multi-infarct 

dementia, and dementia related to 

neurologic diseases other than 

Alzheimer’s” (e.g. Huntington’s 

disease) 

“Includes diagnoses of organic brain 

syndrome (ODS) or chronic brain 

syndrome (CBS), senility, senile 

dementia, multi-infarct dementia, and 

dementia related to neurologic 

diseases other than Alzheimer’s” 

(e.g. Huntington’s disease) 

Parkinson’s Disease No definition provided No definition provided 
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5.4.7 Independent Variables for HC and LTC 

Presence and severity of independent variables were determined based on each resident or client 

in the “Not Triggered” group’s second last (second most recent) MDS 2.0 or RAI-HC 

assessment; these assessments are hereafter referred to as “baseline assessments”. Tables 3 and 4 

show the selected risk factors for both HC and LTC. Wandering was not examined as a potential 

risk factor for falls among non-ambulatory individuals in both care settings because it was noted 

that a very small proportion of non-ambulatory residents and clients wandered according to their 

baseline assessments. Number of medications was dichotomized to < 9 and ≥ 9 categories for 

both HC and LTC. A single variable was created for cardiovascular conditions in LTC residents 

and HC clients that included any of: hypertension, congestive heart failure, and peripheral 

vascular disease from the disease diagnoses section of the MDS assessments. Congestive heart 

failure and hypertension were chosen because they are commonly associated with orthostatic 

hypotension, a known risk factor for falls (230). Although dizziness, which may be an indicator 

of orthostatic hypotension, was also included as a risk factor, dizziness is only assessed for the 7 

days prior to assessment. Diagnosed cardiovascular conditions may better represent ongoing 

causes of orthostatic hypotension. Peripheral vascular disease was included based on the results 

of Lewis et al. (76). The “disease diagnoses” section was also used, in both settings, to determine 

the presence of arthritis and diabetes. It was not possible to examine all major neurological 

conditions as their own separate diagnostic groups for the analytical part of this study due to 

time and sample size constraints and little information could be gained by combining the 

remaining conditions into a single group. Thus, the presence of other neurological conditions 

was included as a risk factor for falls in those with AD and/or PD because it was hypothesized 

that comorbid diagnosis of another neurological condition(s) could further increase the risk of 
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falls in these groups. The list of other neurological conditions consisted of: Huntington’s disease, 

muscular dystrophy, epilepsy, cerebral palsy, traumatic brain injury, spinal cord injury, stroke, 

multiple sclerosis, and amyotrophic lateral sclerosis. These conditions were selected based on 

neurological conditions being examined in a larger project at the University of Waterloo titled 

“Innovations in Data, Evidence, and Applications for Persons with Neurological Conditions.” 

Table 5 shows how the vision and incontinence variables were collapsed for each care setting. 

Scores for each resident/client on the embedded scales were pre-calculated in the database. The 

7 items used to calculate the DRS for both HC clients and LTC residents were obtained from the 

section on “indicators of depression, anxiety, sad mood.” A DRS cut-off score of 3 was used to 

determine the presence of depression (172). The DRS showed 91% sensitivity and 69% 

specificity in diagnosing depression compared to the Diagnostic and Statistical Manual of 

Mental Disorders (DSM-IV) classification when a cut-off score ≥ 3 was used to indicate 

depression (172). The DRS has also been validated against the Hamilton Depression Rating 

Scale and Cornell Scale, with Pearson correlation values of 0.71 and 0.70, respectively. In 

addition, the DRS achieved acceptable internal consistency reliability with a Crohnbach’s alpha 

value of 0.71 in nursing home residents (172). The CPS score for each LTC resident and HC 

client was calculated using items from the “cognitive patterns” section of both the MDS 2.0 and 

RAI-HC as well as the “eating” item from the ADL self-performance section. The CPS has 

demonstrated moderate (127) to good agreement with the Mini Mental State Exam (MMSE), a 

standard test for cognitive impairment, in nursing home residents with a Cohen’s k = 0.82 (95% 

CI 0.68-0.96) after adjusting for level of education and r = -0.863 (P < 0.001) (49). The CPS was 

found to correlate significantly with the MMSE in HC clients as well, with an R
2
 value of 0.81 

(p < 0.001) (128). CPS scores range from 0 to 6 with zero representing no cognitive impairment, 
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and higher scores indicating progressively higher levels of cognitive impairment. The CHESS 

score was calculated by adding signs and symptoms variables, such as dyspnea, vomiting, and 

dehydration, to a maximum of 2 and then adding 3 other variables: change in decision making, 

change in ADL status, and change in end-stage disease (140). CHESS scores range from 0 to 5, 

with zero indicating no health instability higher scores indicating progressively higher levels of 

health instability. The 4 items “toilet use,” “personal hygiene,” “locomotion on unit,” and 

“eating,” were used to calculate each resident’s ADL Self-Performance Hierarchy Scale score. 

ADL Hierarchy Scale scores range from 0 to 6, with zero indicating the ability to perform ADLs 

independently, and higher scores indicating progressively higher dependence on others to 

perform ADLs. The ADL items in the MDS assessments are reliable, with weighted kappas 

ranging from 0.87-0.94 (134). Lastly, the Pain Scale score was calculated based on the frequency 

and intensity of pain, with scores ranging from 0-3. A score of zero indicates no pain, a score of 

one indicates less than daily pain, a score of two indicates mild to moderate daily pain, and a 

score of 3 indicates severe daily pain. The pain scale showed good agreement with the Visual 

Analogue Scale for pain (kappa = 0.707) (192). The interRAI scales used in this study were 

collapsed in both care settings in accordance with how Hirdes et al. collapsed the scales in their 

study aimed at describing individuals in complex continuing care facilities across Canada (231).  

Age was converted to a categorical variable for bivariate and multivariable analyses. The 

planned categories were: 0-44; 45-64; 65-74; 75-84; 85-94; and 95+, for both care settings. The 

65-74 category was used as the reference group to determine if being younger than 65 may be a 

risk factor in people with neurological conditions, especially because early onset Parkinson’s 

disease is typically diagnosed between the ages of 21-40 (232,233). However, within the “Not 

Triggered” individuals with dementia and PD, in both HC and LTC, the 0-44 group accounted 
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for < 0.5% of the samples. The small size of this category did not allow for sufficient analysis of 

age as a risk factor, especially at the multivariable level, where some cells in the matrix were 

empty and the model did not iterate. Therefore, the 0-44 category was collapsed with the 45-64 

category for all groups, in both care settings, to be consistent in the approach. This 

categorization still allowed for the determination of age less than 65 as a risk factor for falls in 

these groups and still captured those with early onset dementia, which is typically defined as 

experiencing the onset of symptoms before age 65 (234,235). Ages that were coded in the 

dataset as less than zero or ≥ 115 were recoded as missing values. 

5.4.8 Independent Variables for HC 

Environmental hazards were categorized according to number of hazards: 0-1 and 2 or more 

(34). Absence of informal support was examined as a potential risk factor for falls among HC 

clients because it was hypothesized that individuals who were left alone for long periods of time 

may have been more likely to be a faller because they were not supervised or assisted while 

doing activities that may lead to a fall, depending on their functional status. The wandering item 

in the RAI-HC was collapsed such that the “occurred, easily altered” and “occurred, not easily 

altered” was collapsed to a binary variable “any wandering in the last 3 days” versus “no 

wandering in the last 3 days.” Stair climbing was not examined as a potential risk factor among 

non-ambulatory HC clients because the baseline characteristics showed that most of these 

individuals did not wander or climb stairs. For HC clients, their ability to climb stairs was 

determined from the “stair climbing” item since being unable to use stairs without assistance has 

been shown to be a significant risk factor for falls (65). The item was collapsed to two levels: 

“without help” and “with help/did not occur”. Broad classes of psychotropic medications taken 

in the last 7 days were examined as potential risk factors for falls, including: antipsychotics, 
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anxiolytics, antidepressants, and hypnotics or analgesics. The “disease diagnoses” section was 

used to classify someone as suffering a hip fracture in the previous 90 days, whether it was 

currently being monitored or not. The dizziness or lightheadedness item from the “problem 

conditions” section was used to capture dizziness that may or may not be related to orthostatic 

hypotension.  

5.4.9 Independent Variables in LTC 

The wandering item on the MDS 2.0 was dichotomized such that all three levels of wandering in 

the assessment were collapsed into “any wandering in the previous 7 days” and the behaviour 

not exhibited category represented “no wandering in the previous 7 days.” Presence of hip 

fracture was obtained from the “disease diagnoses” section of the MDS 2.0 assessments. The use 

of psychotropic medications in the last 7 days was recoded such that any number of days from 1-

7 was classified as “received psychotropic medication” and 0 was “did not receive psychotropic 

medication.” The following classes of medication were used as potential predictors of being a 

faller: antipsychotics, antianxiety medication, antidepressants, hypnotics, and diuretics. The 

dizziness/vertigo item from the “problem conditions” section was used to capture dizziness that 

may or may not be related to orthostatic hypotension. 87 LTC residents were assigned a score of 

8 on the vision item; these observations were recoded as “missing.”  

Literature regarding physical restraint use as a risk factor for falls in institutionalized older adults 

is inconsistent. There is evidence suggesting that they have no effect (236), that they increase the 

risk for falls (237,238), and that they reduce the risk for falls (237,239). The use of a trunk 

restraint or a chair that prevents rising were both included as risk factors in this study because 

they may have modified the risk for falls in LTC residents, especially among those who were 

non-ambulatory and spent much of their time in a wheelchair. These two variables were each 
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collapsed such that the “used daily” and “used less than daily” categories were combined. Use of 

limb restraints was not included as a risk factor because they were only used on a very small 

proportion of residents.  

Table 3-Selected Risk Factors for HC 

Risk Factor Corresponding RAI-HC Item 

Gender BB1-Sex 

Age Approximate Age Calculated in Dataset 

Impaired Vision D1- Vision 

Wandering E3a-Wandering in Last 3 Days 

Diabetes J1y-Diabetes  

Arthritis J1m-Arthritis 

Hip Fracture J1n-Hip Fracture 

Cardiovascular Disease J1b, J1d, J1f-Congestive Heart Failure, Hypertension, 

Peripheral Vascular Disease 

Impaired Gait K6a-Unsteady Gait 

Number of Medications Q1- < 9 or ≥ 9 Medications Taken in the Last 7 Days or 

Since Last Assessment 

Use of Psychotropic 

Medications 

Q2a-Q2d-Psychotropic Medications Taken in the Last 7 

Days or Since Last Assessment 

Incontinence I1a,I1b,I2-Bladder Continence in Last 7 Days, Bowel 

Continence in Last 7 Days  

Impaired ADL Function ADL Hierarchy Items H2c, H2g, H2h, H2i-Locomotion in 

Home, Eating, Toilet use, and Personal hygiene; H3 ADL 

Decline 

Depression E1a-E1g-Indicators of Depression for DRS Score 

Cognitive Impairment  Section B1, B2, and B3 for CPS Score; B2b Worsening 

Decision Making 

Pain K14a, K14b-Frequency and Intensity of Pain for Pain Scale 

CHESS Score Various Items  

Dizziness/Vertigo K3-Dizziness or Lightheadedness in Last 3 Days 

Alzheimer’s Disease and/or 

Other Dementia 

J1g, J1h-Alzheimer’s, Dementia other than Alzheimer’s 

Parkinson’s Disease J1l-Parkinsonism 

Other Neurological Conditions Disease Diagnoses Section 

Poor Self-Rated Health (34) K8a-Client feels he/she has poor health (when asked) 

Fear of Falling  K6b-Client limits going outdoors due to fear of falling 

Stairs H5-Stair Climbing 

Environmental Hazards O1a-O1i-Home Environment 

Isolation (34) F3a, G1ea- Length of Time Client is Alone During the 

Day, Presence of Informal Support 

Absence of Informal Support G1eA-Informal Support Lives with Client 
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Table 4-Selected Risk Factors for LTC 

Risk Factor Corresponding MDS 2.0 Items 

Gender AA2-Sex 

Age Age at Assessment Calculated in Dataset 

Impaired Vision D1-Vision 

Wandering E4Aa-Wandering Frequency in the Last 7 Days 

Diabetes I1a-Diabetes Mellitus 

Arthritis I1l-Arthritis 

Hip Fracture I1m-Hip Fracture 

Cardiovascular Conditions 
I1f, I1h, I1j-Congestive Heart Failure, Hypertension, 

Peripheral Vascular Disease 

Impaired Gait J1n-Unsteady Gait in Last 7 Days 

Number of Medications 
O1-Number of Different Medications used in the Last 7 

Days 

Psychotropic Medication Use 

O4a-O4f-Number of Days During Last 7 Days Resident 

Received Any of: Antipsychotic, Antianxiety, 

Antidepressant, Hypnotic, Diuretic 

Incontinence 
H1a,H1b-Bowel Incontinence, Bladder Continence in Last 

14 Days 

Impaired ADL Function 
ADL Hierarchy Items G1e, G1h-G1j-Locomotion on unit, 

Eating, Toilet use, and Personal hygiene 

Depression 
E1a, E1d, E1f, E1h, E1i, E1l, E1m-Indicators of 

Depression for DRS Score 

Cognitive Impairment B1-B4 for CPS Score 

Pain J2a, J2b-Pain Frequency and Intensity for Pain Scale 

CHESS Score Various Items 

Dizziness/Vertigo J1f-Dizziness/Vertigo in Last 7 Days 

Alzheimer’s Disease and/or 

Dementia 

I1r, I1v-Alzheimer’s Disease, Dementia other than 

Alzheimer’s Disease 

Parkinson’s Disease I1aa-Parkinson’s Disease 

Other Neurological Conditions Disease Diagnoses Section 

Restraint Use P4c, P4e-Trunk Restraint, Chair Prevents Rising 
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Table 5-Collapsing of Variables in HC and LTC for Analyses 

 Home Care Long-Term Care 

Bowel Continence 

0-1 

2-3 

4-5, 8 

0 

1-3 

4 

Bladder Continence 

0-1 

2-3 

4-5, 8 

0 

1-2 

3 

4 

Vision 

0 

1-2 

3-4 

0 

1-2 

3-4 

 

5.4.10 Dependent variable 

For the analytical portion, the “Not Triggered” groups from both HC and LTC, according to 

baseline assessments, were analyzed and any falls in the last 90 or 30 days on their last 

assessments (hereafter referred to as “follow-up assessments”), respectively, was the outcome 

for the bivariate analyses and multivariable models. The RAI-HC defines a fall as “an 

unintentional change in position where the client ends up on the floor, ground, or other lower 

level; includes falls that occur while being assisted by others.” The MDS 2.0 uses the same 

definition except it does not explicitly state that falls that occur while being assisted by another 

person should be included; it does however state that an “intercepted fall,” when a person is 

caught before hitting the lower surface is not considered a fall. The slight difference in 

definitions between the two healthcare settings further supported the analysis of these datasets 

separately.  

For the descriptive portion, the falls CAP categories for LTC were determined from baseline 

assessments. Individuals who fell in the last 30 days and in the last 31-180 days according to 

their baseline assessment were considered “High Risk,” individuals who fell in the last 30 days 

but not in the last 31-180 days according to their baseline assessment were considered “Medium 
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Risk,” and individuals who did not fall in either of these time periods, or who fell in the last 31-

180 days but not the last 30 days, were coded as the “NotTriggered” group. The inclusion of 

individuals who fell in the last 31-180 days implies that some of the “Not Triggered” residents 

did have a history of falls but it was not recent. For HC, the falls CAP categories were based on 

the number of falls in the last 90 days, according to each client’s baseline assessment; clients 

with zero falls at baseline were coded as “Not Triggered”, clients with one fall at baseline were 

coded as “Medium Risk”, and clients with ≥ 2 falls were coded as “High Risk”. Then the follow-

up assessment was used to determine the proportion of individuals in each falls CAP category 

that fell prior to follow-up in both settings. For LTC, only the last 30 days prior to the follow-up 

assessment was used, not the last 31-180 days, since this time period would overlap with the 

time period for each resident’s baseline assessment. For HC, the outcome was fall/no fall in the 

last 90 days, regardless of how many falls.  

5.5 Statistical Analysis  

All statistics were performed using SAS version 9.2 for Windows. Within each of the 12 

subgroups in both settings, those risk factors that differed significantly between fallers who were 

in the “Not Triggered” falls CAP category at baseline and non-fallers in the “Not Triggered” 

group, as determined by significant odds ratios, were used in a generalized estimating equation 

(GEE) model, with an exchangeable correlation matrix, to determine factors that predicted 

fallers among those in the “Not Triggered” category. A GEE was used rather than logistic 

regression because it accounts for clustering of data within LHINs. Data may have been 

clustered within LHINs because the policies regarding falls risk assessment and prevention in 

HC clients and LTC residents may be applied to all individuals receiving care within the same 

LHIN and may differ from one LHIN to another. The analysis was unable to be clustered by 
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facility in LTC because the PD subgroups were relatively small and some LTC homes only had a 

single resident with PD, which did not allow the GEE model to correctly iterate. Therefore, to 

keep a consistent approach across all diagnostic subgroups, the LHIN was used as the unit of 

clustering in LTC and HC. A p value < 0.01 was set for statistical significance at the bivariate 

and multivariable levels to take a more parsimonious approach. For each model, the most 

significant variables, according to p values at the bivariate level were entered first, followed by 

variables that had progressively higher p values. If multiple variables had the same p value, the 

strongest predictors (those with the highest odds ratios) were entered first. The QICu statistic 

and the significance of predictors as they entered the GEE model were used to select appropriate 

predictors for the final multivariable model. The lower the QICu value, the better the fit of the 

model. Appendix B shows the model building and selection methods for each of the 12 

subgroups. Each final model was also run as a logistic regression with the same set of predictor 

variables in order to report the c-statistic for each model.   

Descriptive statistics were used to report the baseline characteristics, which also served to report 

the prevalence of predictive risk factors for falls. Descriptive statistics were also used to report 

the percentage of individuals within each falls CAP category for each diagnostic group that went 

on to suffer a fall prior to their follow-up assessment. Chi-square analyses were used to 

determine significant differences in baseline characteristics between ambulatory and non-

ambulatory individuals within each subgroup.  

5.5.1 Multicollinearity 

When a GEE is used, the model will not iterate if any of the variables included are highly 

collinear; however, a measure known as the condition index can be calculated to determine if 

there is a high degree of collinearity among multiple predictors in a GEE model. In this study, 
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each final model was tested for multicollinearity using the condition index. The intercept-

adjusted condition index is generally used to detect the presence of multicollinearity because the 

intercept typically does not have an interpretation in multivariable models that use continuous 

variables. This was not the case in this study because most of the independent variables in the 

models created were categorical and the intercept represents the outcome of not falling (outcome 

= 0) when all of the independent variables have a value of zero (i.e. are in the lowest category of 

the categorical variables). The exception to this is the assessment interval, which was left 

continuous and no one had an assessment interval of zero. Therefore, in order to report the 

unadjusted condition index where the intercept can be interpreted, if assessment interval was in 

the model, it was centered. Centering variables subtracts the mean from every individual’s value 

for that variable. By doing this, the intercept for these variables was assigned the mean value 

rather than zero and all other values of the variable were relative to the mean of that variable. A 

condition index ≥ 30 was used to indicate the presence of multicollinearity that required 

removing one of predictor variables causing the issue from the model (240). 

5.5.2 Confounders 

Although variables, such as age and gender, were examined at the bivariate level, they may be 

confounding variables. Age and gender were only included in the multivariable models if they 

improved the fit statistics of the model and were significant correlates of being a faller. For 

example, if age was not significant at the bivariate level but improved the model at the 

multivariable level then age was kept in the final model. The length of time between assessments 

(assessment interval) of HC clients was also included as a covariate in the GEE models as long 

as it improved the fit statistic of the model and was significant. Since the assessment interval is 

not consistent among clients, it may have affected the falls outcome because a longer time period 
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of observation would likely result in a client being positive for the falls outcome, while a shorter 

period of observation may not.  
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6 RESULTS 

6.1 Descriptive Results 

Figures 3 through 6 and Tables 6 through 9 show the percentage of residents in each subgroup 

for both care settings that fell in the 90-day period or 30-day period prior to their follow-up 

assessment, in HC and LTC respectively, stratified by falls CAP category. The same trend is 

seen for all subgroups, regardless of ambulatory status or major diagnostic group. In both care 

settings, a lower proportion of non-ambulatory clients in each falls CAP category fell compared 

to ambulatory clients in the same falls CAP category. Within each falls CAP category in both 

settings, individuals with PD typically had the highest proportion of fallers.  
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Figure 3-Ambulatory HC Clients That Fell Prior to Follow-Up by Falls CAP Category and 

Diagnostic Group 

 

Table 6-Proportion of Ambulatory HC Clients That Fell Prior to Follow-Up by Falls CAP 

Category and Diagnostic Group 

 

Dementia (%) PD (%) 

Other 

Neurological 

Conditions (%) 

Comparison (%) 

Not Triggered 21.9 32.2 23.8 19.1 

Medium Risk 49.6 58.5 49.6 44.9 

High Risk 67.2 79.8 68.7 62.5 
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Figure 4-Non-Ambulatory HC Clients That Fell Prior to Follow-Up by Falls CAP Category 

and Diagnostic Group 

 

Table 7-Proportion of Non-Ambulatory HC Clients That Fell Prior to Follow-Up by Falls 

CAP Category and Diagnostic Group 

 

Dementia (%) PD (%) 

Other 

Neurological 

Conditions (%) 

Comparison (%) 

Not Triggered 10.1 15.3 12.6 13.3 

Medium Risk 39.3 44.1 41.2 39.7 

High Risk 59.7 72.8 63.4 59.6 
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Figure 5-Ambulatory LTC Residents That Fell Prior to Follow-Up by Falls CAP Category 

and Diagnostic Group 

 

Table 8-Proportion of LTC Residents That Fell Prior to Follow-Up by Falls CAP Category 

and Diagnostic Group 

 

Dementia (%) PD (%) 

Other 

Neurological 

Conditions (%) 

Comparison (%) 

Not Triggered 14.9 16.1 14.0 9.9 

Medium Risk 42.3 48.4 40.2 36.6 

High Risk 56.3 58.0 58.4 47.7 
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Figure 6-Non-Ambulatory LTC Residents That Fell Prior to Follow-Up by Falls CAP 

Category and Diagnostic Group 

 

Table 9-Proportion of LTC Residents That Fell Prior to Follow-Up by Falls CAP Category 

and Diagnostic Group 

 

Dementia (%) PD (%) 

Other 

Neurological 

Conditions (%) 

Comparison (%) 

Not Triggered 6.9 7.5 6.5 7.8 

Medium Risk 40.5 42.2 36.0 37.5 

High Risk 48.5 54.6 49.8 47.0 
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6.2 Baseline Characteristics of Not Triggered HC Clients 

Tables 10 through 12 show the baseline characteristics of HC clients by diagnostic group and 

ambulatory status. Generally, across all major diagnostic groups in HC, a significantly greater 

proportion of individuals in the non-ambulatory subgroup had impairments that have been 

documented in the literature as important risk factors for falls, compared to ambulatory 

individuals. These impairments included, but were not limited to, higher scores on the ADL 

Hierarchy Scale and CPS, poor vision, and frequent to complete bladder and bowel incontinence. 

Unsteady gait and fear of falling were more prevalent in non-ambulatory clients across all three 

major groups, with the exception of unsteady gait in PD, which was more prevalent in 

ambulatory clients. Less than 10% of HC clients in any of the subgroups had at least two 

environmental hazards in their home; however, across all three major diagnostic groups a 

significantly higher proportion of non-ambulatory clients had at least two environmental hazards 

in their homes. Within the dementia and PD groups, a significantly higher proportion of non-

ambulatory HC clients had a comorbid diagnosis of another neurological condition. Conversely, 

as expected, a higher proportion of ambulatory individuals could independently climb stairs, 

were left alone all the time, and exhibited wandering behaviour in the three days prior to 

assessment, compared to non-ambulatory individuals.  
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Table 10-Baseline Characteristics of Not Triggered HC Clients with Dementia
*
 

Independent Variables % (n)
 

Ambulatory
**

 
Non-

Ambulatory
†
 

P Value 

N 30597 2545  

Age in Years   < 0.0001 

0 to < 65 2.8 (842) 3.3 (83)  

≥ 65 to < 75 10.4 (3191) 9.9 (252)  

≥ 75 to < 85 46.2 (14141) 36.1 (919)  

≥ 85 to < 95 37.8 (11559) 43.1 (1097)  

≥ 95 to < 115 2.8 (858) 7.6 (194)  

Male 34.9 (10678) 31.2 (794) 0.0002 

Vision   < 0.0001 

Adequate 73.4 (22449) 47.3 (1203)  

Impaired/Moderately Impaired 23.0 (7037) 35.8 (911)  

Highly/Severely Impaired 3.6 (1110) 16.9 (431)  

Wandering in Last 3 Days 9.9 (3030) 0.9 (24) < 0.0001 

Diabetes 18.9 (5775) 22.4 (571) < 0.0001 

Arthritis 42.7 (13072) 44.4 (1131) 0.09 

Hip Fracture 2.7 (813) 8.9 (227) < 0.0001 

Diagnosed Cardiovascular 

Condition(s) 
64.4 (19700) 61.8 (1573) 0.009 

Unsteady Gait 44.8 (13693) 66.9 (1702) < 0.0001 

≥ 9 Medications 37.5 (11487) 43.6 (1109) < 0.0001 

Medication Use in Last 7 Days    

Antipsychotic/Neuroleptic 21.5 (6582) 22.3 (567) 0.64 

Anxiolytic 12.8 (3920) 17.2 (437) < 0.0001 

Antidepressant 27.0 (8251) 27.7 (704) 0.45 

Hypnotic or Analgesic 10.1 (3083) 12.6 (320) < 0.0001 

Bladder Continence in Last 7 

Days 
  < 0.0001 

Continent/Continent with 

Catheter 
51.3 (15692) 14.8 (376)  

Usually Continent/ 

Occasionally Incontinent 
25.5 (7811) 9.8 (249)  

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

23.2 (7094) 75.4 (1920)  

Worsening of Bladder 14.1 (4307) 19.2 (488) < 0.0001 



 

77 

 

Continence 

Bowel Continence in Last 7 

Days 
  < 0.0001 

Continent/Continent with 

Ostomy 
77.8 (23807) 24.6 (625)  

Usually Continent/ 

Occasionally Incontinent 
14.6 (4457) 16.4 (418)  

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

7.6 (2330) 59.0 (1502)  

ADL Hierarchy Scale Score   < 0.0001 

Independent 47.3 (14478) 3.6 (91)  

Supervision to Limited 

Assistance 
39.6 (12108) 8.9 (227)  

Extensive to Maximal 

Assistance 
12.4 (3780) 29.6 (752)  

Dependent to Total 

Dependence 
0.8 (229) 58.0 (1475)  

ADL Decline 37.0 (11309) 43.2 (1099) < 0.0001 

DRS Score   < 0.0001 

0 59.0 (18038) 65.1 (1657)  

1-2 25.8 (7886) 21.9 (558)  

3+ 15.3 (4668) 13.0 (330)  

CPS Score   < 0.0001 

Intact 1.5 (467) 1.0 (25)  

Borderline Intact to Mild 

Impairment 
58.2 (17812) 23.4 (595)  

Moderate to Moderate Severe 

Impairment 
26.5 (8118) 22.2 (565)  

Severe to Very Severe 

Impairment 
13.7 (4199) 53.4 (1360)  

Worsening Decision Making  38.0 (11619) 26.3 (670) < 0.0001 

Pain Scale Score   < 0.0001 

0 58.8 (17983) 55.1 (1401)  

1-2 38.0 (11639) 39.6 (1008)  

3 3.2 (972) 5.3 (136)  

CHESS Score   < 0.0001 

No Health Instability 35.3 (10787) 39.5 (1004)  

Minimal to Low Health 56.0 (17125) 50.2 (1277)  
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*Dementia = Presence of AD or dementia other than AD 

** Ambulatory = primary mode of locomotion is no assistive device used, cane used, walker 

used, or crutch used 

† Non-Ambulatory = primary mode of locomotion is wheelchair, scooter or activity did not 

occur  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Instability 

Moderate to Very High Health 

Instability 
8.8 (2682) 10.3 (263)  

Dizziness or Lightheadedness 8.9 (2714) 4.3 (109) < 0.0001 

Parkinson’s Disease 4.0 (1214) 11.2 (284) < 0.0001 

Other Neurological 

Condition(s) 
18.1 (5532) 36.9 (940) < 0.0001 

Poor Self-Rated Health 6.6 (2029) 10.0 (255) < 0.0001 

Fear of Falling 30.5 (9344) 52.9 (1346) < 0.0001 

Stair Climbing in Last 3 Days   < 0.0001 

Without Help 47.4 (14485) 1.1 (28)  

With Help/Did Not Occur 52.7 (16109) 98.9 (2517)  

Presence of ≥ 2 Environmental 

Hazards 
2.0 (597) 9.2 (235) < 0.0001 

Length of Time Client is Alone 

During the Day 
  < 0.0001 

Never or Hardly Ever 50.8 (15535) 79.9 (2032)  

About One Hour 16.2 (4956) 9.6 (243)  

Long Periods of Time 25.5 (7808) 9.7 (246)  

All of the Time 7.5 (2298) 0.9 (23)  

Absence of Informal Support 0.8 (254) 1.4 (35) 0.005 
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Table 11-Baseline Characteristics of Not Triggered HC Clients with PD
* 

Independent Variables % (n) Ambulatory
** Non-

Ambulatory
† P Value 

N 4477 833  

Age in Years   0.007 

0 to < 65 4.6 (207) 6.1 (51)  

≥ 65 to < 75 17.9 (799) 18.5 (154)  

≥ 75 to < 85 50.3 (2253) 44.5 (371)  

≥ 85 to < 95 25.8 (1156) 28.6 (238)  

≥ 95 to < 115 1.4 (61) 2.3 (19)  

Male 48.5 (2173) 44.9 (374) 0.05 

Vision   < 0.0001 

Adequate 67.8 (3036) 53.1 (442)  

Impaired/Moderately Impaired 28.6 (1279) 37.2 (310)  

Highly/Severely Impaired 3.6 (162) 9.7 (81)  

Wandering in Last 3 Days 2.7 (119) 0.0 (0) < 0.0001 

Diabetes 21.0 (941) 20.9 (174) 0.93 

Arthritis 49.7 (2227) 47.5 (396) 0.24 

Hip Fracture 4.1 (182) 9.6 (80) < 0.0001 

Diagnosed Cardiovascular 

Condition(s) 
62.3 (2790) 54.0 (450) < 0.0001 

Unsteady Gait 77.2 (3454) 71.9 (599) 0.001 

≥ 9 Medications 53.5 (2393) 51.4 (428) 0.27 

Medication Use in Last 7 Days    

Antipsychotic/ Neuroleptic 15.4 (691) 17.7 (147) 0.11 

Anxiolytic 18.5 (830) 19.7 (164) 0.44 

Antidepressant 29.6 (1325) 26.5 (221) 0.07 

Hypnotic or Analgesic 13.8 (619) 15.1 (126) 0.32 

Bladder Continence in Last 7 

Days 
  < 0.0001 

Continent/Continent with 

Catheter 
47.0 (2102) 25.7 (214)  

Usually Continent/ 

Occasionally Incontinent 
29.7 (1329) 16.5 (137)  

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

23.4 (1046) 57.9 (482)  

Worsening of Bladder 13.3 (595) 18.5 (154) < 0.0001 
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Continence 

Bowel Continence in Last 7 

Days 
  < 0.0001 

Continent/Continent with 

Ostomy 
85.4 (3822) 45.6 (380)  

Usually Continent/ 

Occasionally Incontinent 
10.1 (454) 18.4 (153)  

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

4.5 (201) 36.0 (300)  

ADL Hierarchy Scale Score   < 0.0001 

Independent 49.0 (2194) 6.2 (52)  

Supervision to Limited 

Assistance 
35.9 (1608) 12.6 (105)  

Extensive to Maximal 

Assistance 
13.8 (619) 34.1 (284)  

Dependent to Total 

Dependence 
1.3 (56) 47.1 (392)  

ADL Decline 38.9 (1740) 47.5 (396) < 0.0001 

DRS Score    0.15 

0 60.4 (2705) 64.0 (533)  

1-2 24.3 (1086) 21.7 (181)  

3+ 15.3 (686) 14.3 (119)  

CPS Score   < 0.0001 

Intact 31.0 (1388) 17.2 (143)  

Borderline Intact to Mild 

Impairment 
54.4 (2437) 39.6 (330)  

Moderate to Moderate Severe 

Impairment 
9.8 (438) 15.7 (131)  

Severe to Very Severe 

Impairment 
4.8 (214) 27.5 (229)  

Worsening Decision Making 15.6 (698) 18.3 (152) 0.05 

Pain Scale Score   0.05 

0 39.5 (1768) 43.9 (366)  

1-2 51.2 (2290) 47.1 (392)  

3 9.4 (419) 9.0 (75)  

CHESS Score   0.10 

No Health Instability 36.8 (1647) 33.3 (277)  

Minimal to Low Health 56.0 (2508) 58.2 (484)  
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Instability 

Moderate to Very High Health 

Instability 
7.2 (322) 8.5 (71)  

Dizziness or Lightheadedness 17.4 (779) 8.8 (73) < 0.0001 

Dementia 27.1 (1214) 34.1 (284) < 0.0001 

Other Neurological 

Condition(s) 
17.3 (776) 27.3 (227) < 0.0001 

Poor Self-Rated Health 22.6 (1010) 22.8 (190) 0.88 

Fear of Falling 55.0 (2464) 60.5 (504) 0.004 

Stair Climbing in Last 3 Days   < 0.0001 

Without Help 29.7 (1331) 1.7 (14)  

With Help/Did Not Occur 70.3 (3146) 98.3 (819)  

Presence of ≥ 2 Environmental 

Hazards 
3.5 (157) 9.5 (79) < 0.0001 

Length of Time Client is Alone 

During the Day 
  < 0.0001 

Never or Hardly Ever 47.4 (2123) 74.9 (624)  

About One Hour 17.1 (764) 11.8 (98)  

Long Periods of Time 24.9 (1116) 11.5 (96)  

All of the Time 10.6 (474) 1.8 (15)  

Absence of Informal Support 1.4 (64) 1.0 (8) 0.28 

*PD = Presence of Parkinsonism 

** Ambulatory = primary mode of locomotion is no assistive device used, cane used, walker 

used, or crutch used 

† Non-Ambulatory = primary mode of locomotion is wheelchair, scooter or activity did not 

occur  
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Table 12-Baseline Characteristics of Not Triggered HC Clients in the Comparison Group
* 
 

Independent Variables % (n) Ambulatory
** Non-

Ambulatory
† P Value 

N 80652 6844  

Age in Years   < 0.0001 

0 to < 65 15.6 (12539) 33.8 (2311)  

≥ 65 to < 75 13.9 (11240) 16.8 (1149)  

≥ 75 to < 85 33.4 (26947) 25.0 (1709)  

≥ 85 to < 95 32.9 (26558) 20.1 (1375)  

≥ 95 to < 115 4.2 (3353) 4.4 (299)  

Male 29.5 (23751) 41.5 (2837) < 0.0001 

Vision   < 0.0001 

Adequate 73.9 (59589) 71.5 (4893)  

Impaired/Moderately Impaired 22.0 (17737) 23.2 (1589)  

Highly/Severely Impaired 4.1 (3324) 5.3 (362)  

Wandering in Last 3 Days 0.3 (27) 0.2 (10) 0.008 

Diabetes 25.1 (20202) 29.5 (2017) < 0.0001 

Arthritis 57.1 (46058) 49.3 (3373) < 0.0001 

Hip Fracture 3.8 (3054) 5.0 (339) < 0.0001 

Diagnosed Cardiovascular 

Condition(s) 
71.1 (57315) 62.1 (4247) < 0.0001 

Unsteady Gait 51.4 (41414) 58.8 (4025) < 0.0001 

≥ 9 Medications 48.2 (38844) 53.3 (3645) < 0.0001 

Medication Use in Last 7 Days    

Antipsychotic/Neuroleptic 5.4 (4337) 5.3 (359) 0.64 

Anxiolytic 18.0 (14506) 19.9 (1364) < 0.0001 

Antidepressant 19.0 (15333) 25.0 (1708) < 0.0001 

Hypnotic or Analgesic 13.8 (11102) 16.0 (1095) < 0.0001 

Bladder Continence in Last 7 

Days 
  < 0.0001 

Continent/Continent with 

Catheter 
67.2 (54230) 56.6 (3874)  

Usually Continent/ 

Occasionally Incontinent 
21.3 (17212) 17.4 (1188)  

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

11.4 (9211) 26.0 (1782)  

Worsening of Bladder 6.4 (5144) 9.4 (643) < 0.0001 
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Continence 

Bowel Continence in Last 7 

Days 
  < 0.0001 

Continent/Continent with 

Ostomy 
92.2 (74345) 73.2 (5008)  

Usually Continent/ 

Occasionally Incontinent 
5.7 (4579) 11.9 (812)  

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

2.1 (1727) 15.0 (1024)  

ADL Hierarchy Scale Score   < 0.0001 

Independent 80.5 (64880) 34.1 (2336)  

Supervision to Limited 

Assistance 
15.9 (12830) 18.9 (1291)  

Extensive to Maximal 

Assistance 
3.4 (2750) 28.5 (1953)  

Dependent to Total 

Dependence 
0.2 (188) 18.5 (1264)  

ADL Decline 28.0 (22543) 32.0 (2192) < 0.0001 

 DRS Score    0.89 

0 67.5 (54449) 67.3 (4605)  

1-2 20.5 (16532) 20.6 (1408)  

3+ 12.0 (9650) 12.1 (831)  

CPS Score   < 0.0001 

Intact 63.8 (51488) 61.7 (4219)  

Borderline Intact to Mild 

Impairment 
33.7 (27167) 30.4 (2081)  

Moderate to Moderate Severe 

Impairment 
1.8 (1422) 3.6 (247)  

Severe to Very Severe 

Impairment 
0.7 (574) 4.3 (297)  

Worsening Decision Making 5.7 (4571) 5.5 (379) 0.66 

Pain Scale Score   < 0.0001 

0 30.3 (24458) 27.3 (1870)  

1-2 56.1 (45206) 54.3 (3715)  

3 13.6 (10978) 18.4 (1258)  

CHESS Score   0.68 

No Health Instability 39.1 (31515) 39.6 (2708)  

Minimal to Low Health 52.7 (42486) 52.4 (3585)  
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Instability 

Moderate to Very High Health 

Instability 
8.2 (6648) 8.1 (551)  

Dizziness or Lightheadedness 14.7 (11812) 8.6 (590) < 0.0001 

Poor Self-Rated Health 20.5 (16514) 23.6 (1616) < 0.0001 

Fear of Falling 37.7 (30400) 44.1 (3016) < 0.0001 

Stair Climbing in Last 3 Days   < 0.0001 

Without Help 43.9 (35385) 3.7 (252)  

With Help/Did Not Occur 56.1 (45261) 96.3 (6592)  

Presence of ≥ 2 Environmental 

Hazards 
2.8 (2252) 7.1 (487) < 0.0001 

Length of Time Client is Alone 

During the Day 
  < 0.0001 

Never or Hardly Ever 31.7 (25536) 43.7 (2991)  

About One Hour 10.9 (8795) 14.9 (1021)  

Long Periods of Time 35.1 (28330) 30.5 (2089)  

All of the Time 22.3 (17990) 10.9 (743)  

Absence of Informal Support 2.9 (2366) 3.5 (238) 0.01 

*Comparison = absence of: dementia, PD, epilepsy/seizure disorder, stroke, traumatic brain 

injury, amyotrophic lateral sclerosis, muscular dystrophy, Huntington’s disease, spinal cord 

injury, cerebral palsy, and multiple sclerosis. 

** Ambulatory = primary mode of locomotion is no assistive device used, cane used, walker 

used, or crutch used 

† Non-Ambulatory = primary mode of locomotion is wheelchair, scooter or activity did not 

occur  

 

6.3 Factors Associated with Being a Faller Among Not Triggered HC Clients 

The results of the bivariate analyses are shown in Appendix A. Tables 9 through 14 show the 

final GEE models for each of the six Not Triggered subgroups in HC; the risk factors are shown 

in the order in which they entered the model. Three models were adjusted for the assessment 

interval and only one model was adjusted for age and gender. In three models, bowel continence 

was removed because the collinearity tests showed that it was a linear combination of other 

predictors (see Appendix B). Generally, there was an overlap of risk factors between those with 

AD or PD and those in the comparison group (Figure 7), although CHESS Score was only 
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associated with falls in clients in the comparison group. With the exception of non-ambulatory 

clients with dementia, unsteady gait significantly increased the odds of being a faller in all of the 

subgroups. ADL Hierarchy Scale score was also a significant risk factor in all subgroups except 

ambulatory clients with PD; however, higher scores significantly reduced the odds of being a 

faller rather than significantly increasing the odds, compared to being completely independent in 

ADL function, regardless of ambulatory status. In subgroups where CPS score was associated 

with falls, only borderline intact/mild cognitive impairment, or moderate/moderate severe 

impairment, significantly increased the odds of being a faller, compared to clients who were 

cognitively intact. Antidepressants were the only class of psychotropic medications that 

significantly increased the odds of being a faller  in multivariable analyses and were associated 

with being a faller among ambulatory clients with dementia (OR = 1.11; 95% CI 1.04-1.19), 

ambulatory clients in the comparison group (OR = 1.33; 95% CI 1.27-1.39), and non-ambulatory 

clients in the comparison group (OR = 1.53; 95% CI 1.28-1.84). With the exception of non-

ambulatory clients with PD, being in higher age categories than the 65-74 group increased the 

odds of being a faller in models that included age as a risk factor, as did being male in 

ambulatory clients with dementia (OR = 1.20; 95% CI 1.15-1.25), non-ambulatory clients with 

PD (OR = 1.64; 95% CI 1.18-2.28), and ambulatory clients in the comparison group (OR = 1.12; 

95% CI 1.07-1.18).  

Only some of the risk factors that were examined in HC, but not LTC, remained significant in 

certain subgroups at the multivariable level. Absence of an informal caregiver significantly 

reduced the odds of being a faller in ambulatory clients with dementia (OR = 0.59; 95% CI 0.40-

0.87) and in the comparison subgroups. Inability to independently climb stairs (OR = 1.14; 95% 

CI 1.07-1.22) and worsening bladder continence (OR = 1.16; 95% CI 1.10-1.23) increased the 
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odds of falling in ambulatory clients with dementia. Being alone during the day for long periods 

of time and about one hour increased the odds of being a faller in ambulatory clients in the 

comparison group (OR = 1.13; 95% CI 1.08-1.18) and non-ambulatory clients with dementia 

(OR = 1.70; 95% CI 1.30-2.23), respectively. The presence of at least two environmental 

hazards was not a significant risk factor for falls in any of the subgroups of HC clients.  
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Figure 7-Factors That Significantly Increased the Odds of Being a Faller in HC Clients 
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Table 13-Final Adjusted Model for Ambulatory HC Clients with Dementia* 

Risk Factor Odds Ratio (95% CI) P Value 

Parkinson’s Disease 1.63 (1.45-1.84) < 0.0001 

Unsteady Gait 1.43 (1.35-1.50) < 0.0001 

Bladder Continence   

Continent/Continent with Catheter 1.00 (reference)  

Usually Continent/Occasionally 

Incontinent 

1.17 (1.10-1.25) < 0.0001 

Frequently Incontinent/Completely 

Incontinent/Did Not Occur 

1.19 (1.14-1.26) < 0.0001 

Age   

0 to < 65 1.07 (0.85-1.34) 0.58 

≥ 65 to < 75 1.00 (reference)  

≥ 75 to < 85 1.26 (1.16-1.37) < 0.0001 

≥ 85 to < 95 1.35 (1.24-1.46) < 0.0001 

≥ 95 to < 115 1.31 (1.06-1.63) 0.01 

Male 1.20 (1.15-1.25) < 0.0001 

Dizziness or Lightheadedness 1.23 (1.09-1.38) 0.0007 

Stair Climbing 1.14 (1.07-1.22) 0.0002 

Worsening Bladder Continence 1.16 (1.10-1.23) < 0.0001 

ADL Hierarchy Scale Score   

Independent 1.00 (reference)  

Supervision to Limited Assistance 1.01 (0.95-1.08) 0.75 

Extensive to Maximal Assistance 0.99 (0.89-1.10) 0.88 

Dependent to Total Dependence 0.58 (0.41-0.82) 0.002 

≥ 9 Medications 1.11 (1.07-1.14) < 0.0001 

Antidepressant 1.11 (1.04-1.19) 0.003 

Absence of Informal Support 0.59 (0.40-0.87) 0.007 

Arthritis 1.09 (1.05-1.13) < 0.0001 

*Adjusted for assessment interval 

C-statistic = 0.60 Unadjusted Condition Index = 23.59 
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Table 14-Final Adjusted Model for Non-Ambulatory HC Clients with Dementia 

Risk Factor Odds Ratio (95% CI) P Value 

ADL Hierarchy Scale Score   

Independent 1.00 (reference)  

Supervision to Limited Assistance 1.20 (0.76-1.91) 0.43 

Extensive to Maximal Assistance 0.51 (0.39-0.66) < 0.0001 

Dependent to Total Dependence 0.20 (0.15-0.27) < 0.0001 

Length of Time Client is Alone 

During the Day 

  

Never or Hardly Ever 1.00 (reference)  

About One Hour 1.70 (1.30-2.23) 0.0001 

Long Periods of Time 1.65 (0.92-2.96) 0.09 

All of the Time 2.78 (1.15-6.74) 0.02 

Pain Scale Score   

0 1.00 (reference)  

1-2 1.09 (0.87-1.37) 0.45 

3 1.43 (1.18-1.73) 0.0003 

C-statistic = 0.72 Unadjusted Condition Index = 13.16 

 

Table 15-Final Adjusted Model for Ambulatory HC Clients with PD 

Risk Factor Odds Ratio (95% CI) P Value 

Unsteady Gait 1.46 (1.26-1.68) < 0.0001 

CPS Score   

Intact 1.00 (reference)  

Borderline Intact to Mild 

Impairment 

1.27 (1.09-1.48) 0.002 

Moderate to Moderate Severe 

Impairment 

0.97 (0.75-1.26) 0.82 

Severe to Very Severe Impairment 1.08 (0.80-1.46) 0.59 

Wandering in Last 3 Days 1.94 (1.21-3.10) 0.006 

C-statistic = 0.55 Unadjusted Condition Index = 5.12 
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Table 16-Final Adjusted Model for Non-Ambulatory HC Clients with PD* 

Risk Factor Odds Ratio (95% CI) P Value 

Unsteady Gait 2.11 (1.26-3.54) 0.005 

ADL Hierarchy Scale Score   

Independent 1.00 (reference)  

Supervision to Limited Assistance 0.92 (0.42-2.01) 0.83 

Extensive to Maximal Assistance 0.41 (0.22-0.77) 0.006 

Dependent to Total Dependence 0.13 (0.06-0.27) < 0.0001 

CPS Score   

Intact 1.00 (reference)  

Borderline Intact to Mild 

Impairment 

1.73 (1.18-2.52) 0.005 

Moderate to Moderate Severe 

Impairment 

1.30 (0.68-2.48) 0.43 

Severe to Very Severe Impairment 0.40 (0.14-1.11) 0.08 

Male 1.64 (1.18-2.28) 0.003 

Age   

0 to < 65 1.08 (0.51-2.31) 0.84 

≥ 65 to < 75 1.00 (reference)  

≥ 75 to < 85 0.59 (0.39-0.87) 0.008 

≥ 85 to < 95 0.55 (0.31-0.97) 0.04 

≥ 95 to < 115 0.18 (0.01-2.38) 0.19 

*Adjusted for age and gender 

C-statistic = 0.77 Unadjusted Condition Index = 17.86  

 

 

 

 

Table 17-Final Adjusted Model for Ambulatory HC Clients in the Comparison Group* 

Risk Factor Odds Ratio (95% CI) P Value 

Age   

0 to < 65 0.87 (0.79-0.95) 0.002 

≥ 65 to < 75 1.00 (reference)  

≥ 75 to < 85 1.18 (1.13-1.24) < 0.0001 

≥ 85 to < 95 1.42 (1.37-1.47) < 0.0001 

≥ 95 to < 115 1.69 (1.56-1.83) < 0.0001 

Unsteady Gait 1.31 (1.27-1.35) < 0.0001 

CHESS Score   
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No Health Instability 1.00 (reference)  

Minimal to Low Health Instability 1.07 (1.04-1.11) < 0.0001 

Moderate to Very High Health 

Instability 

1.17 (1.09-1.25) < 0.0001 

Bladder Continence   

Continent/Continent with Catheter 1.00 (reference)  

Usually Continent/Occasionally 

Incontinent 

1.17 (1.11-1.23) < 0.0001 

Frequently Incontinent/Completely 

Incontinent/Did Not Occur 

1.28 (1.23-1.34) < 0.0001 

CPS Score   

Intact 1.00 (reference)  

Borderline Intact to Mild 

Impairment 

1.15 (1.11-1.19) < 0.0001 

Moderate to Moderate Severe 

Impairment 

1.15 (1.05-1.25) 0.002 

Severe to Very Severe Impairment 1.05 (0.78-1.41) 0.73 

Antidepressant 1.33 (1.27-1.39) < 0.0001 

Absence of Informal Support 0.81 (0.74-0.89) < 0.0001 

≥ 9 Medications 1.11 (1.08-1.15) < 0.0001 

Pain Scale Score   

0 1.00 (reference)  

1-2 1.05 (1.02-1.09) 0.006 

3 1.16 (1.10-1.23) < 0.0001 

Vision   

Adequate 1.00 (reference)  

Impaired/Moderately Impaired 1.06 (1.03-1.10) 0.0001 

Highly/Severely Impaired 1.09 (1.01-1.18) 0.03 

ADL Hierarchy Scale Score   

Independent 1.00 (reference)  

Supervision to Limited Assistance 1.01 (0.98-1.05) 0.40 

Extensive to Maximal Assistance 0.86 (0.77-0.97) 0.02 

Dependent to Total Dependence 0.55 (0.37-0.83) 0.004 

Dizziness or Lightheadedness 1.10 (1.06-1.14) < 0.0001 

Length of Time Client is Alone 

During the Day 

  

Never or Hardly Ever 1.00 (reference)  

About One Hour 1.05 (1.00-1.09) 0.05 
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Long Periods of Time 1.13 (1.08-1.18) < 0.0001 

All of the Time 1.07 (1.02-1.12) 0.002 

Diabetes 1.12 (1.08-1.16) < 0.0001 

Male 1.12 (1.07-1.18) < 0.0001 

*Adjusted for assessment interval and gender 

C-statistic = 0.61 Unadjusted Condition Index = 16.99 

 

 

Table 18-Final Adjusted Model for Non-Ambulatory HC Clients in the Comparison 

Group* 

Risk Factor Odds Ratio (95% CI) P Value 

ADL Hierarchy Scale Score   

Independent 1.00 (reference)  

Supervision to Limited Assistance 0.94 (0.84-1.06) 0.32 

Extensive to Maximal Assistance 0.52 (0.48-0.58) < 0.0001 

Dependent to Total Dependence 0.29 (0.24-0.36) < 0.0001 

Unsteady Gait 1.36 (1.12-1.65) 0.002 

CHESS Score   

No Health Instability 1.00 (reference)  

Minimal to Low Health Instability 1.32 (1.14-1.53) 0.0003 

Moderate to Very High Health 

Instability 

1.40 (1.00-1.97) 0.05 

Antidepressant 1.53 (1.28-1.84) < 0.0001 

CPS Score   

Intact 1.00 (reference)  

Borderline Intact to Mild 

Impairment 

1.43 (1.28-1.60) < 0.0001 

Moderate to Moderate Severe 

Impairment 

1.20 (0.76-1.90) 0.44 

Severe to Very Severe Impairment 1.01 (0.69-1.49) 0.95 

Dizziness or Lightheadedness 1.29 (1.07-1.55) 0.007 

*Adjusted for assessment interval 

C-statistic = 0.66 Unadjusted Condition Index = 5.66 
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6.4 Baseline Characteristics of Not Triggered LTC Residents 

Tables 19 through 21 show the baseline characteristics of LTC residents by major diagnostic 

group and ambulatory status. As in HC, a significantly higher proportion of non-ambulatory LTC 

residents had poor vision; higher scores on the CHESS, CPS, and ADL Hierarchy scales, and 

experienced complete bowel and bladder incontinence in the 14 days prior to assessment. The 

proportion of residents with unsteady gait at baseline differed significantly between ambulatory 

and non-ambulatory residents across all three major diagnostic groups. In contrast to the baseline 

characteristics of HC clients, a higher proportion of ambulatory LTC residents had unsteady gait, 

compared to non-ambulatory residents. It was also noted that a significantly higher proportion of 

ambulatory residents exhibited wandering behaviour and experienced dizziness/vertigo prior to 

their baseline assessment.  
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Table 19-Baseline Characteristics of Not Triggered LTC Residents with Dementia
* 

Independent Variables % 

(n)
* Ambulatory

** Non-

Ambulatory
† P Value 

N 20719 35471  

Age in Years   < 0.0001 

0 to < 65 3.1 (643) 1.8 (631)  

≥ 65 to < 75 8.1 (1672) 5.9 (2107)  

≥ 75 to < 85 35.6 (7380) 30.3 (10745)  

≥ 85 to < 95 46.5 (9628) 50.1 (17779)  

≥ 95 to < 115 6.7 (1388) 11.9 (4203)  

Gender   < 0.0001 

Female 69.7 (14432) 73.4 (26031)  

Male 30.3 (6267) 26.5 (9410)  

Other Sex 0.1 (20) 0.1 (30)  

Vision   < 0.0001 

Adequate 61.6 (12720) 41.0 (14518)  

Impaired/ Moderately 

Impaired 
33.6 (6937) 43.2 (15305)  

Highly/Severely Impaired 4.9 (1010) 15.9 (5626)  

Wandering in Last 7 Days 36.0 (7454) 11.4 (4052) < 0.0001 

Diabetes Mellitus 22.1 (4574) 22.9 (8115) 0.03 

Arthritis 35.8 (7425) 39.3 (13941) < 0.0001 

Hip Fracture  3.4 (708) 10.0 (3558) < 0.0001 

Diagnosed Cardiovascular 

Condition(s) 
60.0 (12440) 58.2 (20660) < 0.0001 

Unsteady Gait 46.6 (9661) 24.6 (8723) < 0.0001 

≥ 9 Medications 56.6 (11719) 57.3 (20333) 0.08 

Medication Use in Last 7 Days    

Antipsychotic  44.1 (9134) 39.2 (13905) < 0.0001 

Antianxiety  14.5 (2997) 14.8 (5233) 0.35 

Antidepressant 50.5 (10453) 50.3 (17836) 0.70 

Hypnotic 5.5 (1138) 5.1 (1812) 0.05 

Diuretic 32.2 (6674) 32.5 (11516) 0.53 

Bladder Continence in Last 14 

Days 
  < 0.0001 

Continent 31.0 (6412) 5.7 (2011)  
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Usually Continent/ 

Occasionally Incontinent 
22.2 (4598) 5.4 (1917)  

Frequently Incontinent 22.4 (4637) 17.1 (6063)  

Incontinent 24.5 (5072) 71.8 (25480)  

Bowel Continence in Last 14 

Days  
  < 0.0001 

Continent 53.3 (11034) 13.0 (4623)  

Usually Continent to 

Frequently Incontinent 
31.2 (6460) 29.9 (10594)  

Completely Incontinent 15.6 (3225) 57.1 (20254)  

ADL Hierarchy Scale Score   < 0.0001 

Independent 9.5 (1967) 0.5 (190)  

Supervision to Limited 

Assistance 
33.3 (6898) 2.9 (1018)  

Extensive to Maximal 

Assistance 
48.4 (10028) 29.0 (10291)  

Dependent to Total 

Dependence 
8.8 (1826) 67.6 (23972)  

DRS Score   < 0.0001 

0 33.9 (7032) 29.8 (10552)  

1-2 33.2 (6873) 38.1 (13512)  

3+ 32.9 (6814) 32.2 (11407)  

CPS Score   < 0.0001 

Intact 4.7 (971) 1.7 (615)  

Borderline Intact to Mild 

Impairment 
28.3 (5871) 12.2 (4328)  

Moderate to Moderate Severe 

Impairment 
48.8 (10118) 36.2 (12840)  

Severe to Very Severe 

Impairment 
18.1 (3759) 49.9 (17688)  

Pain Scale Score    < 0.0001 

0 67.6 (14004) 65.8 (23352)  

1-2 31.2 (6457) 32.5 (11530)  

3 1.3 (258) 1.7 (589)  

CHESS Score    < 0.0001 

No Health Instability 52.9 (10960) 42.0 (14891)  

Minimal to Low Health 

Instability 
42.1 (8731) 51.2 (18168)  
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Moderate to Very High Health 

Instability 
5.0 (1028) 6.8 (2412)  

Dizziness/Vertigo in Last 7 

Days 
2.8 (576) 1.4 (488) < 0.0001 

Parkinson’s Disease 4.2 (868) 8.3 (2947) < 0.0001 

Other Neurological 

Condition(s) 
15.5 (3204) 24.5 (8675) < 0.0001 

Use of Trunk Restraint 1.5 (311) 26.1 (9249) < 0.0001 

Use of Chair That Prevents 

Rising 
1.3 (263) 22.2 (7881) < 0.0001 

*Dementia = Presence of AD or dementia other than AD 

** Ambulatory = Primary mode of locomotion is no assistive device used, or primary mode of 

locomotion is not a wheelchair but cane, walker, or crutch used is selected on its own or in 

addition to “wheeled self” and/or “other person wheeled” 

†Non-Ambulatory = Primary mode of locomotion is a wheelchair, or only “wheeled self” is 

selected, or only “other person wheeled” is selected, or “wheeled self” and “other person 

wheeled” are selected 

 

 

Table 20-Baseline Characteristics of Not Triggered LTC Residents with PD
* 

Independent Variables % 

(n)
* Ambulatory

** Non-

Ambulatory
† P Value 

N 1609 4861  

Age in Years   < 0.0001 

0 to < 65 3.4 (54) 2.1 (103)  

≥ 65 to < 75 13.4 (215) 11.0 (533)  

≥ 75 to < 85 43.5 (700) 41.4 (2012)  

≥ 85 to < 95 37.1 (597) 41.3 (2006)  

≥ 95 to < 115 2.6 (42) 4.3 (207)  

Gender   0.04 

Female 54.2 (872) 57.8 (2808)  

Male 45.7 (736) 42.2 (2050)  

Other Sex 0.1 (1) 0.1 (3)  

Vision   < 0.0001 

Adequate 62.2 (994) 45.5 (2213)  

Impaired/ Moderately 

Impaired 
33.2 (531) 43.2 (2100)  

Highly/Severely Impaired 4.6 (74) 11.2 (546)  
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Wandering in Last 7 Days 18.5 (297) 6.0 (290) < 0.0001 

Diabetes Mellitus 22.0 (354) 21.9 (1066) 0.95 

Arthritis 36.0 (579) 37.1 (1805) 0.41 

Hip Fracture  4.1 (66) 8.6 (418) < 0.0001 

Diagnosed Cardiovascular 

Condition(s) 
55.2 (888) 53.1 (2582) 0.15 

Unsteady Gait 54.8 (882) 28.3 (1376) < 0.0001 

≥ 9 Medications 72.4 (1165) 70.6 (3434) 0.18 

Medication Use in Last 7 Days    

Antipsychotic  37.5 (603) 32.5 (1578) 0.0002 

Antianxiety  19.0 (305) 16.2 (786) 0.01 

Antidepressant 53.3 (857) 51.0 (2481) 0.12 

Hypnotic 8.9 (143) 6.3 (304) 0.0003 

Diuretic 30.0 (482) 30.6 (1486) 0.64 

Bladder Continence in Last 14 

Days 
  < 0.0001 

Continent 30.1 (485) 7.9 (386)  

Usually Continent/ 

Occasionally Incontinent 
22.8 (367) 6.7 (326)  

Frequently Incontinent 22.9 (368) 20.1 (976)  

Incontinent 24.2 (389) 65.3 (3173)  

Bowel Continence in Last 14 

Days  
  < 0.0001 

Continent 58.9 (948) 20.6 (1003)  

Usually Continent to 

Frequently Incontinent 
27.4 (440) 33.2 (1612)  

Completely Incontinent 13.7 (227) 46.2 (2246)  

ADL Hierarchy Scale Score   < 0.0001 

Independent 11.0 (177) 0.7 (36)  

Supervision to Limited 

Assistance 
31.0 (499) 2.7 (130)  

Extensive to Maximal 

Assistance 
45.7 (736) 27.9 (1357)  

Dependent to Total 

Dependence 
12.2 (197) 68.7 (3338)  

DRS Score   < 0.0001 

0 38.4 (617) 31.1 (1511)  

1-2 32.6 (525) 39.5 (1922)  

3+ 29.0 (467) 29.4 (1428)  
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CPS Score   < 0.0001 

Intact 19.6 (316) 8.5 (412)  

Borderline Intact to Mild 

Impairment 
36.0 (579) 21.8 (1060)  

Moderate to Moderate Severe 

Impairment 
33.9 (545) 34.6 (1681)  

Severe to Very Severe 

Impairment 
10.5 (169) 35.1 (1708)  

Pain Scale Score    0.43 

0 62.1 (999) 60.5 (2942)  

1-2 36.1 (581) 37.9 (1840)  

3 1.8 (29) 1.6 (79)  

CHESS Score    < 0.0001 

No Health Instability 53.5 (860) 43.9 (2134)  

Minimal to Low Health 

Instability 
41.0 (660) 49.6 (2412)  

Moderate to Very High Health 

Instability 
5.5 (89) 6.5 (315)  

Dizziness/Vertigo in Last 7 

Days 
3.9 (63) 2.1 (103) < 0.0001 

Dementia 54.0 (868) 60.6 (2947) < 0.0001 

Other Neurological 

Condition(s) 
15.5 (250) 21.4 (1041) < 0.0001 

Use of Trunk Restraint 2.4 (39) 22.2 (1077) < 0.0001 

Use of Chair That Prevents 

Rising 
2.0 (32) 21.3 (1036) < 0.0001 

*PD = Presence of Parkinson’s disease 

** Ambulatory = Primary mode of locomotion is no assistive device used, or primary mode of 

locomotion is not a wheelchair but cane, walker, or crutch used is selected on its own or in 

addition to “wheeled self” and/or “other person wheeled” 

†Non-Ambulatory = Primary mode of locomotion is a wheelchair, or only “wheeled self” is 

selected, or only “other person wheeled” is selected, or “wheeled self” and “other person 

wheeled” are selected 
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Table 21-Baseline Characteristics of Not Triggered LTC Residents in the Comparison 

Group
* 

Independent Variables % 

(n)
* Ambulatory

** Non-

Ambulatory
†
 

P Value 

N 10517 12755  

Age in Years   < 0.0001 

0 to < 65 8.6 (907) 5.3 (670)  

≥ 65 to < 75 10.1 (1066) 8.4 (1071)  

≥ 75 to < 85 27.1 (2850) 25.3 (3225)  

≥ 85 to < 95 44.2 (4650) 46.1 (5877)  

≥ 95 to < 115 9.9 (1044) 15.0 (1909)  

Gender   < 0.0001 

Female 68.7 (7225) 74.0 (9435)  

Male 31.2 (3283) 26.0 (3313)  

Other Sex 0.1 (9) 0.1 (7)  

Vision   < 0.0001 

Adequate 66.2 (6956) 56.2 (7164)  

Impaired/ Moderately 

Impaired 
28.5 (2998) 35.4 (4513)  

Highly/Severely Impaired 5.3 (553) 8.4 (1066)  

Wandering in Last 7 Days 6.7 (700) 3.9 (500) < 0.0001 

Diabetes Mellitus 27.4 (2884) 30.1 (3837) < 0.0001 

Arthritis 41.1 (4327) 46.8 (5966) < 0.0001 

Hip Fracture  4.0 (415) 9.6 (1224) < 0.0001 

Diagnosed Cardiovascular 

Condition(s) 
65.1 (6848) 67.8 (8646) < 0.0001 

Unsteady Gait 42.8 (4498) 31.1 (3966) < 0.0001 

≥ 9 Medications 68.4 (7191) 74.8 (9544) < 0.0001 

Medication Use in Last 7 Days    

Antipsychotic  23.8 (2498) 19.8 (2525) < 0.0001 

Antianxiety  22.0 (2312) 20.8 (2654) 0.03 

Antidepressant 42.4 (4457) 48.0 (6128) < 0.0001 

Hypnotic 9.4 (988) 9.0 (1145) 0.27 

Diuretic 45.1 (4743) 50.1 (6392) < 0.0001 

Bladder Continence in Last 14 

Days 
  < 0.0001 

Continent 50.8 (5337) 21.3 (2719)  

Usually Continent/ 23.8 (2501) 15.0 (1909)  
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Occasionally Incontinent 

Frequently Incontinent 14.9 (1566) 22.6 (2879)  

Incontinent 10.6 (1113) 41.1 (5248)  

Bowel Continence in Last 14 

Days  
  < 0.0001 

Continent 76.7 (8069) 42.4 (5404)  

Usually Continent to 

Frequently Incontinent 
17.6 (1847) 31.4 (4003)  

Completely Incontinent 5.7 (602) 26.3 (3348)  

ADL Hierarchy Scale Score   < 0.0001 

Independent 26.8 (2822) 4.5 (579)  

Supervision to Limited 

Assistance 
41.0 (4309) 11.0 (1398)  

Extensive to Maximal 

Assistance 
25.7 (2703) 45.6 (5815)  

Dependent to Total 

Dependence 
6.5 (683) 38.9 (4963)  

DRS Score   < 0.0001 

0 46.5 (4887) 35.5 (4524)  

1-2 28.5 (2992) 30.2 (3851)  

3+ 25.1 (2638) 34.3 (4380)  

CPS Score   < 0.0001 

Intact 41.7 (4389) 30.4 (3874)  

Borderline Intact to Mild 

Impairment 
39.4 (4140) 35.7 (4551)  

Moderate to Moderate Severe 

Impairment 
15.8 (1661) 23.6 (3008)  

Severe to Very Severe 

Impairment 
3.1 (327) 10.4 (1322)  

Pain Scale Score    < 0.0001 

0 54.0 (5683) 46.1 (5877)  

1-2 43.0 (4515) 49.2 (6276)  

3 3.0 (319) 4.7 (602)  

CHESS Score    < 0.0001 

No Health Instability 56.9 (5987) 40.4 (5152)  

Minimal to Low Health 

Instability 
39.0 (4102) 51.7 (6593)  

Moderate to Very High Health 

Instability 
4.1 (428) 7.9 (1010)  



 

101 

  

Dizziness/Vertigo in Last 7 

Days 
4.2 (442) 2.7 (338) < 0.0001 

Use of Trunk Restraint 0.4 (39) 7.6 (966) < 0.0001 

Use of Chair That Prevents 

Rising 
0.30 (32) 6.7 (853) < 0.0001 

*Comparison = absence of: dementia, PD, epilepsy/seizure disorder, stroke, traumatic brain 

injury, amyotrophic lateral sclerosis, muscular dystrophy, Huntington’s disease, spinal cord 

injury, cerebral palsy, and multiple sclerosis. 

** Ambulatory = Primary mode of locomotion is no assistive device used, or primary mode of 

locomotion is not a wheelchair but cane, walker, or crutch used is selected on its own or in 

addition to “wheeled self” and/or “other person wheeled” 

†Non-Ambulatory = Primary mode of locomotion is a wheelchair, or only “wheeled self” is 

selected, or only “other person wheeled” is selected, or “wheeled self” and “other person 

wheeled” are selected 

 

6.5 Factors Associated with Being a Faller Among Not Triggered LTC Residents 

Tables 22 through 27 show the final GEE models for all six “Not Triggered” subgroups in LTC. 

Two final models are shown for each subgroup, with the exception of non-ambulatory LTC 

residents with dementia and non-ambulatory residents in the comparison group, because each 

original final model was adjusted for a variable that was not significant, but improved the fit 

statistic of the model and was deemed clinically important (see Appendix B).  

As was reported in HC clients, there was some overlap in risk factors between subgroups of 

residents with neurological conditions and the subgroups without (Figure 8). Unsteady gait 

significantly increased the odds of being a faller  in most subgroups in LTC; however, it was not 

significant among ambulatory residents with PD. Being in higher age categories than the 65-74 

category and being male also increased the odds of being a faller in certain subgroups in LTC. 

Another similarity observed was that in subgroups with neurological conditions where CPS score 

met the cut-off for inclusion in the final GEE model, those with the highest levels of cognitive 

impairment were not at a significantly elevated odds of being a faller.  
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There were also several differences in LTC residents compared to HC Clients in terms of their 

risk factors for falls. ADL Hierarchy Scale score was only a significant risk factor in three 

subgroups; in ambulatory residents with dementia, those in the 3-4 score category were at 

highest risk for falls (OR = 1.52; 95% CI 1.28-1.80), compared to residents who were 

independent in ADL function. In contrast, non-ambulatory residents with dementia and non-

ambulatory residents in the comparison group were significantly less likely to be a faller if they 

were in the highest ADL Hierarchy Scale categories. Bladder and bowel continence were more 

common risk factors among subgroups in LTC than they were in HC, as was medication use. In 

general, ambulatory residents experiencing increasing levels of bladder incontinence were at 

increased odds of falling, compared to those who were continent or continent with a catheter, 

while the opposite was true in non-ambulatory residents. Wandering in the 7 days prior to 

baseline assessment increased the odds of being a faller in all three ambulatory subgroups of 

residents and was typically one of the strongest predictors. In contrast, the use of restraints, both 

trunk restraint and chair that prevents rising, reduced the odds of being a faller in the non-

ambulatory subgroups; although, use of a chair that prevents rising no longer remained 

significant in non-ambulatory residents with PD after adjusting for CPS score.  
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Figure 8-Factors That Significantly Increased the Odds of Being a Faller in LTC Residents 
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Table 22-Final Adjusted Model Estimates for Ambulatory LTC Residents with Dementia 

 Model 1 Model 2* 

Risk Factor Odds Ratio 

(95% CI) 

P Value Odds Ratio 

(95% CI) 

P Value 

ADL Hierarchy Scale Score     

Independent 1.00 (reference)  1.00 (reference)  

Supervision to Limited 

Assistance 

1.22 (1.05-1.41) 0.008 1.22 (1.05-1.41) 0.008 

Extensive to Maximal 

Assistance 

1.52 (1.28-1.80) < 0.0001 1.52 (1.28-1.80) < 0.0001 

Dependent to Total 

Dependence 

0.81 (0.63-1.06) 0.12 0.85 (0.66-1.10) 0.22 

Bladder Continence     

Continent 1.00 (reference)  1.00 (reference)  

Usually Continent/ 

Occasionally Incontinent 

1.24 (1.12-1.38) < 0.0001 1.24 (1.12-1.38) < 0.0001 

Frequently Incontinent 1.29 (1.10-1.50) 0.002 1.29 (1.11-1.51) 0.001 

Incontinent 1.25 (1.12-1.39) < 0.0001 1.26 (1.13-1.41) < 0.0001 

Wandering in Last 7 Days 1.45 (1.33-1.58) < 0.0001 1.45 (1.33-1.57) < 0.0001 

Unsteady Gait 1.31 (1.21-1.42) < 0.0001 1.31 (1.21-1.42) < 0.0001 

Age     

0 to < 65 0.98 (0.72-1.32) 0.88 0.97 (0.72-1.31) 0.86 

≥ 65 to < 75 1.00 (reference)  1.00 (reference)  

≥ 75 to < 85 1.28 ( 1.11-1.46) 0.0005 1.28 (1.11-1.47) 0.0007 

≥ 85 to < 95 1.46 (1.24-1.71) < 0.0001 1.46 (1.24-1.71) < 0.0001 

≥ 95 to < 115 1.58 (1.24-2.00) 0.0002 1.58 (1.24-2.02) 0.0002 

CHESS Score     

No Health Instability 1.00 (reference)  1.00 (reference)  

Minimal to Low Health 

Instability 

1.20 (1.09-1.32) 0.0001 1.20 (1.09-1.32) 0.0001 

Moderate to Very High 

Health Instability 

1.19 (0.96-1.48) 0.10 1.19 (0.96-1.48) 0.11 

Vision     

Adequate 1.00 (reference)  1.00 (reference)  

Impaired/Moderately 

Impaired 

1.15 (1.07-1.22) < 0.0001 1.15 (1.08-1.22) < 0.0001 

Highly/Severely Impaired 1.05 (0.80-1.37) 0.72 1.05 (0.81-1.38) 0.71 

Antianxiety Medication 1.22 (1.06-1.40) 0.005 1.22 (1.06-1.41) 0.005 

Antipsychotic 1.09 (1.03-1.16) 0.004 1.10 (1.04-1.16) 0.002 
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Antidepressant 1.16 (1.07-1.25) 0.0002 1.16 (1.07-1.25) 0.0002 

Gender     

Female 1.00 (reference)  1.00 (reference)  

Male 1.25 (1.15-1.36) < 0.0001 1.25 (1.15-1.37) < 0.0001 

Other 1.15 (0.20-6.70) 0.88 1.15 (0.20-6.71) 0.88 

Use of Trunk Restraint   0.51 (0.30-0.88) 0.02 

*Adjusted for use of trunk restraint  

Model 1 C-statistic = 0.63 Unadjusted Condition Index = 18.54 

Model 2 C-statistic = 0.63 Unadjusted Condition Index = 18.57 

 

Table 23-Final Adjusted Model Estimates for Non-Ambulatory LTC Residents with 

Dementia 

Risk Factor Odds Ratio (95% CI) P Value 

Unsteady Gait 1.63 (1.42-1.87) < 0.0001 

ADL Hierarchy Scale Score   

Independent 1.00 (reference)  

Supervision to Limited Assistance 0.80 (0.58-1.12) 0.19 

Extensive to Maximal Assistance 0.61 (0.44-0.85) 0.003 

Dependent to Total Dependence 0.29 (0.20-0.41) < 0.0001 

Bowel Continence   

Continent 1.00 (reference)  

Usually Continent to Frequently 

Incontinent 

0.84 (0.77-0.90) < 0.0001 

Completely Incontinent 0.61 (0.54-0.69) < 0.0001 

Use of a Chair That Prevents Rising 0.73 (0.60-0.88) 0.0008 

Bladder Continence   

Continent 1.00 (reference)  

Usually Continent/ Occasionally 

Incontinent 

1.02 (0.81-1.29) 0.84 

Frequently Incontinent 0.83 (0.69-0.99) 0.04 

Incontinent 0.73 (0.63-0.85) < 0.0001 

Gender   

Female 1.00 (reference)  

Male 1.44 (1.32-1.57) < 0.0001 

Other 1.64 (0.37-7.33) 0.52 

Use of Trunk Restraint 0.78 (0.71-0.85) < 0.0001 

CPS Score   
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Intact 1.00 (reference)  

Borderline Intact to Mild 

Impairment 

1.34 (0.99-1.82) 0.05 

Moderate to Moderate Severe 

Impairment 

1.85 (1.46-2.39) < 0.0001 

Severe to Very Severe Impairment 1.32 (1.05-1.68) 0.02 

Antidepressant 1.22 (1.11-1.34) < 0.0001 

Hip Fracture 1.25 (1.10-1.42) 0.0004 

Antipsychotic 1.18 (1.08-1.30) 0.0004 

CHESS Score   

No Health Instability 1.00 (reference)  

Minimal to Low Health Instability 1.04 (0.98-1.11) 0.20 

Moderate to Very High Health 

Instability 

1.30 (1.13-1.50) 0.0003 

Diuretic 0.91 (0.86-0.97) 0.003 

C-statistic = 0.74 Unadjusted Condition Index = 56.32 

 

 

Table 24-Final Adjusted Model Estimates for Ambulatory LTC Residents with PD 

 Model 1 Model 2* 

Risk Factor Odds Ratio 

(95% CI) 

P Value Odds Ratio 

(95% CI) 

P Value 

Bladder Continence     

Continent 1.00 (reference)  1.00 (reference)  

Usually Continent/ 

Occasionally 

Incontinent 

2.00 (1.37-2.91) 0.0003 1.86 (1.24-2.79) 0.003 

Frequently Incontinent 2.71 (1.93-3.80) < 0.0001 2.27 (1.49-3.44) 0.0001 

Incontinent 1.51 (1.13-2.02) 0.006 1.43 (1.01-2.00) 0.04 

Wandering in Last 7 

Days 

1.70 (1.32-2.19) < 0.0001 1.47 (1.10-1.96) 0.009 

ADL Hierarchy Scale 

Score 

    

Independent   1.00 (reference)  

Supervision to Limited 

Assistance 

  0.88 (0.48-1.61) 0.67 

Extensive to Maximal 

Assistance 

  1.49 (0.75-2.89) 0.26 
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Dependent to Total 

Dependence 

  0.61 (0.28-1.41) 0.22 

*Adjusted for ADL Hierarchy Scale Score 

Model 1 C-statistic = 0.62 Unadjusted Condition Index = 3.62 

Model 2 C-statistic = 0.65 Unadjusted Condition Index = 7.38 

 

 

Table 25-Final Adjusted Model Estimates for Non-Ambulatory LTC Residents with PD 

 Model 1 Model 2** 

Risk Factor Odds Ratio 

(95% CI) 

P Value Odds Ratio 

(95% CI) 

P Value 

Unsteady Gait 2.02 (1.51-2.71) < 0.0001 1.93 (1.43-2.59) < 0.0001 

Bowel Continence     

Continent 1.00 (reference)  1.00 (reference)  

Usually Continent to 

Frequently Incontinent 

0.82 (0.61-1.11) 0.20 0.82 (0.61-1.09) 0.17 

Completely Incontinent 0.34 (0.26-0.46) < 0.0001 0.39 (0.27-0.56) < 0.0001 

Male* 1.66 (1.39-1.98) < 0.0001 1.66 (1.40-1.97) < 0.0001 

Use of Chair That 

Prevents Rising 

0.64 (0.46-0.89) 0.008 0.67 (0.48-0.94) 0.02 

CPS Score      

Intact   1.00 (reference)  

Borderline Intact to 

Mild Impairment 

  1.34 (0.98-1.84) 0.07 

Moderate to Moderate 

Severe Impairment 

  1.54 (1.00-2.38) 0.05 

Severe to Very Severe 

Impairment 

  0.84 (0.48-1.46) 0.53 

*Individuals in the “other” gender category were deleted to allow model to iterate 

**Adjusted for CPS Score 

Model 1 C-statistic = 0.70 Unadjusted Condition Index = 5.70 

Model 2 C-statistic = 0.71 Unadjusted Condition Index = 2.63 
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Table 26-Final Adjusted Model Estimates for Ambulatory LTC Residents in the 

Comparison Group 

 Model 1 Model 2 

Risk Factor Odds Ratio 

(95% CI) 

P Value Odds Ratio 

(95% CI) 

P Value 

Bladder Continence     

Continent 1.00 (reference)  1.00 (reference)  

Usually Continent/ 

Occasionally Incontinent 

1.16 (1.01-1.36) 0.03 1.14 (1.00-1.29) 0.05 

Frequently Incontinent 1.51 (1.33-1.71) < 0.0001 1.46 (1.25-1.70) < 0.0001 

Incontinent 1.36 (1.08-1.72) 0.009 1.35 (1.07-1.72) 0.01 

CPS Score      

Intact 1.00 (reference)  1.00 (reference)  

Borderline Intact to Mild 

Impairment 

1.24 (1.08-1.44) 0.003 1.23 (1.07-1.42) 0.004 

Moderate to Moderate 

Severe Impairment 

1.63 (1.21-2.19) 0.001 1.59 (1.18-2.15) 0.002 

Severe to Very Severe 

Impairment 

1.14 (0.67-1.95) 0.62 1.17 (0.71-1.94) 0.54 

Wandering in Last 7 Days 1.62 (1.37-1.91) < 0.0001 1.55 (1.30-1.84) < 0.0001 

Bowel Continence     

Continent 1.00 (reference)  1.00 (reference)  

Usually Continent to 

Frequently Incontinent 

1.13 (0.96-1.33) 0.13 1.13 (0.95-1.35) 0.18 

Completely Incontinent 0.47 (0.32-0.71) 0.0003 0.54 (0.36-0.81) 0.003 

Antidepressant 1.39 (1.23-1.57) < 0.0001 1.38 (1.22-1.55) < 0.0001 

CHESS Score     

No Health Instability 1.00 (reference)  1.00 (reference)  

Minimal to Low Health 

Instability 

1.25 (1.08-1.44) 0.003 1.25 (1.08-1.44) 0.002 

Moderate to Very High 

Health Instability 

1.15 (0.72-1.84) 0.56 1.27 (0.75-2.16) 0.37 

≥ 9 Medications 1.30 (1.10-1.53) 0.002 1.30 (1.10-1.54) 0.002 

Age     

0 to < 65 0.67 (0.46-0.97) 0.03 0.67 (0.46-0.98) 0.04 

≥ 65 to < 75 1.00 (reference)  1.00 (reference)  

≥ 75 to < 85 0.91 (0.93-1.31) 0.27 1.11 (0.93-1.32) 0.23 

≥ 85 to < 95 1.21 (0.97-1.52) 0.10 1.23 (0.98-1.54) 0.08 
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≥ 95 to < 115 1.70 (1.31-2.21) < 0.0001 1.71 (1.32-2.23) < 0.0001 

Dizziness/Vertigo in Last 

7 Days 
1.46 (1.21-1.76) < 0.0001 1.46 (1.22-1.75) < 0.0001 

ADL Hierarchy Scale 

Score 

    

Independent   1.00 (reference)  

Supervision to Limited 

Assistance 

  0.99 (0.83-1.18) 0.90 

Extensive to Maximal 

Assistance 

  1.16 (0.94-1.42) 0.17 

Dependent to Total 

Dependence 

  0.65 (0.46-0.93) 0.02 

*Adjusted for ADL Hierarchy Scale Score  

Model 1 C-statistic = 0.64 Unadjusted Condition Index = 11.84 

Model 2 C-statistic = 0.65 Unadjusted Condition Index = 12.99 
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Table 27-Final Adjusted Model Estimates for Non-Ambulatory LTC Residents in the 

Comparison Group 

Risk Factor Odds Ratio (95% CI) P Value 

Unsteady Gait 1.59 (1.41-1.79) < 0.0001 

ADL Hierarchy   

Independent 1.00 (reference)  

Supervision to Limited Assistance 0.94 (0.68-1.29) 0.69 

Extensive to Maximal Assistance 0.78 (0.55-1.09) 0.14 

Dependent to Total Dependence 0.43 (0.31-0.58) < 0.0001 

Bowel Continence   

Continent 1.00 (reference)  

Usually Continent to Frequently 

Incontinent 

0.79 (0.69-0.89) 0.0002 

Completely Incontinent 0.62 (0.48-0.80) 0.0002 

Use of Trunk Restraint 0.75 (0.65-0.87) 0.0002 

Bladder Continence   

Continent 1.00 (reference)  

Usually Continent/ Occasionally 

Incontinent 

1.00 (0.82-1.22) 0.99 

Frequently Incontinent 0.90 (0.74-1.10) 0.32 

Incontinent 0.73 (0.64-0.83) < 0.0001 

CPS Score   

Intact 1.00 (reference)  

Borderline Intact to Mild 

Impairment 

1.50 (1.27-1.79) < 0.0001  

Moderate to Moderate Severe 

Impairment 

1.89 (1.62-2.20) < 0.0001 

Severe to Very Severe Impairment 1.65 (1.14-2.39) 0.009 

≥ 9 Medications 1.23 (1.07-1.41) 0.003 

C-statistic = 0.67 Unadjusted Condition Index = 15.95 
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7 DISCUSSION 

The results of this study suggest that risk factors that increase the odds of being a faller in “Not 

Triggered” individuals with dementia and PD do not systematically differ from risk factors that 

increase the odds of being a faller in “Not Triggered” people without these conditions. There 

were several risk factors common to those with and without dementia and PD, in both HC and 

LTC. However, no two subgroups had the exact same profile of risk factors, which implies that 

there may still be some minor variation in factors that increase the odds of being a faller among 

different diagnostic groups. If the goal is to provide universal guidelines for risk assessment, the 

focus should be on risk factors that are similar across groups, unless a very strong predictor in a 

particular subgroup is identified (e.g. comorbid PD in ambulatory HC clients with dementia). 

Unsteady gait was a common and strong predictor of falls across many subgroups in both HC 

and LTC, and wandering behaviour (for ambulatory subgroups) was also a strong predictor of 

being a faller in several ambulatory subgroups in both care settings. Age greater than 65-74 

years and male gender were also prevalent, strong predictors of being a faller in many subgroups 

in HC and LTC; however, these are not modifiable risk factors and thus can be used to assess 

risk but cannot be targeted for intervention. Mild to moderate cognitive impairment, as defined 

by scores of 1-4 on the CPS, was a common predictor of falls across several subgroups in both 

care settings, although it did not always reach statistical significance. In LTC, it may be 

beneficial to assess use of psychotropic medications, ≥ 9 medications, and bladder incontinence, 

depending on ambulatory status, in addition to the risk factors for HC to determine fall risk since 

these were also common predictors in this population. The magnitude and direction of the effect 

on the odds of being a faller associated with ADL Hierarchy Scale score, CPS score, and bladder 

and bowel continence indicate that having higher levels of impairment in these domains does not 
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necessarily increase the odds of being a faller, and in some cases it significantly reduces the 

odds. Therefore, those with the most severe levels of impairment in cognition, ability to perform 

ADLs, or continence are not necessarily those that need to be targeted most for fall prevention, 

as they were not at the highest odds of being a faller among “Not Triggered” individuals. The 

descriptive analyses suggest that the falls CAP is useful for predicting future falls in HC and 

LTC settings; however, this must be confirmed with a formal statistical analysis. The results of 

this study indicate that a common set of a few key risk factors may be sufficient to predict falls 

in “Not Triggered” HC clients and LTC residents, regardless of a diagnosis of PD or dementia.  

7.1 Risk Factors for Falls in Not Triggered HC Clients with Dementia 

In HC, several risk factors that significantly increased the odds of being a faller were common 

among clients with dementia and clients in the comparison group, such as unsteady gait, male 

gender, bladder continence, use of ≥ 9 medications, dizziness, and antidepressant use. Previous 

studies of community-dwelling older adults that included individuals with and without dementia 

reported some of the same risk factors for falls, such as antidepressant use (33), male gender 

(34), and abnormal gait (120); therefore, it is not surprising that these risk factors for falls 

emerged even when HC clients were stratified by diagnosis. One explanation for the observed 

overlap in factors associated with being a faller is that HC clients without the neurological 

conditions of interest in this study are still not necessarily healthy older adults, as they require 

some level of care. For example, the prevalence of unsteady gait, a common risk factor between 

the dementia and comparison groups, is actually slightly higher among ambulatory clients in the 

comparison group than ambulatory clients with dementia, although the OR associated with 

unsteady gait was higher in the dementia subgroup. These observations suggest that individuals 

with and without dementia do not necessarily differ substantially in terms of the presence of 
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important risk factors for falls, which likely explains the observed overlap in risk factors across 

these groups. However, these findings also suggest that the unsteady gait may be more severe in 

those with dementia since it was more strongly associated with being a faller in this group versus 

the comparison group.  

The positive association between male gender and falls is unclear, although, a study of HC 

clients in Ontario reported that being male significantly increased the risk for falls (34). Fletcher 

and Hirdes suggested that because a higher proportion of female HC clients reported a fear of 

falling, they may be more likely to limit their activity and as a result experience fewer falls (34). 

Males may also be more likely than women to engage in risky behaviour that can lead to falls 

(34). Although it may be difficult to determine the mechanism by which male gender increases 

the risk for falls, the strong associations observed in this study suggest that it should be used to 

identify clients at risk for future falls, regardless of a diagnosis of dementia.  

Length of time alone was significantly associated with being a faller in ambulatory clients in the 

comparison group and in non-ambulatory clients with dementia. The risk factors length of time 

alone and highest Pain Scale score in non-ambulatory HC clients with dementia were likely 

associated with being a faller because of the constant care required by those with dementia who 

are unable to walk around their homes, combined with the fact that severe pain can further 

impair one’s ability to perform daily activities and affect cognitive processes as well (190). 

Although this study did not look at the level of care received by clients in terms of formal 

support services, clients with dementia may not able to afford the level of care and supervision 

that they require, since not all services are fully covered by the government in Ontario. Absence 

of a primary informal caregiver was associated with a reduced odds of being a faller in 
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ambulatory clients with dementia and in the comparison group, perhaps because those who were 

able to function without formal support were likely those that were not at a high risk for falls.  

Conversely, certain risk factors were associated with falls in the comparison group but not the 

dementia group, and vice versa. CHESS score only increased the odds of being a faller in the 

comparison subgroups, although it is unclear why this was the case since the proportion of 

clients within each CHESS score category at baseline did not vary dramatically between those 

with and without neurological conditions. PD was only examined as a risk factor in the dementia 

subgroups, as the comparison group consisted of individuals with none of the selected 

neurological conditions. Although PD was not prevalent among ambulatory HC clients with 

dementia, it was a strong predictor of being a faller and likely explains some of the gait and stair 

climbing issues in this subgroup. Since the MDS assessments used in this study did not specify a 

primary diagnosis, these individuals could also be classified as HC clients with PD that also have 

dementia. The presence of dementia in those with PD can cause a more rapid decline in motor 

function, which may explain the particularly high risk for falls associated with PD (241).  

Though there were some risk factors for falls that were unique to HC clients with dementia or 

clients in the comparison group, there were also risk factors, such as unsteady gait, bladder 

continence, and antidepressant use, that were not only common among both groups, but were 

also some of the risk factors most highly associated with being a faller in these groups. Based on 

the results of this study, there does not appear to be strong evidence to justify the stratification of 

falls risk assessment by clients with dementia versus clients without any of the selected 

neurological conditions.  
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7.2 Risk Factors for Falls in Not Triggered HC Clients with PD 

Mild cognitive impairment and unsteady gait increased the odds of being a faller in clients with 

PD and clients in the comparison group, which is consistent with previous literature 

(32,80,212,220); however, it is notable that the magnitude of risk associated with unsteady gait 

in clients with PD was higher compared to clients in the comparison group, which may reflect 

the more severe gait disturbances in clients with PD. It is interesting to note that mild cognitive 

impairment, but not dementia, significantly increased the odds of being a faller among clients 

with PD. The observation that those with mild to moderate cognitive impairment were at 

significant risk for being a faller, while those with severe cognitive impairment were not, has 

been previously reported in a study of nursing home residents (59). This phenomenon, which 

was observed in several subgroups, may be explained by the concept that those with severe 

cognitive impairment are also likely to have severe functional impairments and thus do not stand 

or walk often. A study of community-dwelling older adults reported that fall rates were lowest in 

those that could neither sit nor stand and highest in those with fair to poor mobility (242). 

Similarly, in non-ambulatory LTC residents, the risk of injurious falls increases with increasing 

mobility (227). Mobility does not capture all aspects of  ADL function but may reflect ADL 

status; for example, if a person is completely dependent on others to perform ADLs, they are 

likely not very mobile. This theory regarding the inverse relationship between cognitive 

functioning and mobility in relation to falls is in line with the observation that being in the 

highest ADL Hierarchy Scale score categories significantly reduced the risk of being a faller in 

many subgroups of clients in this study, though this is contrary to what was originally 

hypothesized and to what several previous studies have found (58,65,85,216). However, a study 

of older adults in Taiwan also reported that severely impaired ADL function was negatively 
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associated with falls (243), which supports the results of this study. The relationship between 

cognitive function, ADL function, and falls appears complex and somewhat contradictory; 

however, it does have a logical internal consistency and provides evidence that those with the 

most severe levels of cognitive and ADL impairment are not necessarily at the highest risk for 

falls.   

It is important to note that in all of the analyses conducted in this study, the risk factors that were 

included in the models likely interact and affect one another, though interactions were not tested 

in order to maintain a simplified approach to inform efficient risk assessment practices. 

Therefore, the potentially complex interplay of many of the risk factors in this study indicates 

that whether ADL function increased or decreased the risk of falls in any particular multivariable 

model may depend on what other variables were also present in that model. The performance of 

ADLs typically requires input from multiple domains, including mobility, gait, cognition, and 

motor skills (which may or may not be affected by the use of psychotropic medications). When 

multiple risk factors that potentially interact with one another are entered into a model, it is 

difficult to determine how they may interact with one another to affect the outcome without 

testing these interactions. However, it can be stated that each of the risk factors associated with 

falls remained independently significant, even after including the other variables in each model.  

7.3 Risk Factors for Falls in Not Triggered LTC Residents with Dementia 

Diagnoses may be less important than measures of functional status when one is considering 

falls in LTC residents since they must all meet the same criteria for admission in terms of care 

needs and supervision required. Furthermore, measures of impairment in domains such as ADL 

function and cognition were consistently associated with being a faller across many diagnostic 

groups in LTC and HC, while comorbid diagnoses were not as consistent. Incidentally, a 
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comorbid diagnosis of another neurological condition in residents with PD or dementia did not 

meet the cut-off for inclusion in any of the final models, lending support to the idea that the 

changes in health status associated with age and the presence of these conditions is more 

important than an official diagnosis when it comes to predicting falls. Furthermore, CHESS 

score, a measure of health instability, was associated with falls in both dementia and comparison 

subgroups. Functional decline, especially in terms of malnutrition and weight loss, is common 

among all LTC residents, regardless of dementia diagnoses (244). Some of the measures 

captured by the CHESS, mainly weight loss, are also aspects of Fried’s definition of frailty 

which is a known predictor of falls (135,137). Additionally, incontinence increased the odds of 

being a faller, regardless of diagnostic group. Previous literature has reported that all LTC 

residents are at a relatively high risk for falls due to functional impairments (23,71), which, in 

conjunction with the findings of this study, suggests that assessing those with dementia for falls 

using a separate set of risk factors would not greatly improve the identification of those at high 

risk for future falls.  

Bladder and bowel continence were associated with being a faller among LTC residents with and 

without dementia. Furthermore, bladder and bowel continence were also more common risk 

factors among LTC residents than in HC clients, which may reflect the relative difference in 

functional status of people living in these care settings. Bladder continence has previously been 

identified as a significant risk factor falls in LTC residents with and without dementia (84,188). 

The protective effect of high levels of incontinence in non-ambulatory subgroups may be similar 

to the protective effect of high ADL Hierarchy Scale scores. Residents who are non-ambulatory 

and have severe incontinence issues are likely not mobile and thus are not at a high risk for falls. 

The prominent theory relating falls to incontinence is that older adults fall while rushing to the 
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bathroom to avoid premature voiding (83,245) and non-ambulatory residents with severe urinary 

or bowel incontinence are likely to be wearing briefs or similar protective padding so that they 

do not have to rush to the bathroom to avoid episodes of incontinence. Preliminary evidence 

from middle aged women suggests that there may also be a relationship between urinary 

incontinence and altered gait. Compared to the post voiding condition, women in the severe 

desire to void condition have significantly increased stride time variability and decreased stride 

length (246), which may explain the observed increase in risk for falls related to incontinence 

among ambulatory residents. It is relevant to note that certain classes of psychotropic 

medications, such as sedatives and antipsychotics, can exacerbate incontinence by reducing 

one’s awareness of the urge to void. Antipsychotics can also impair bladder contractility and 

lead to overflow incontinence (247). The mechanisms linking falls to incontinence do not appear 

to be disease specific, which may explain why it increases the risk for falls in ambulatory 

residents with and without dementia. Although the falls CAP aims to recognize common 

pathways among falls, incontinence, and functional decline; it is not clear how assessment of 

bladder incontinence is incorporated into the falls CAP, since it is based solely on a history of 

falls. The results of this study suggest that assessing bladder incontinence among ambulatory 

LTC residents with no recent history of falls may help to identify those at high risk for future 

falls. 

Antidepressants were the only class of psychotropic medications that increased the odds of being 

a faller in both residents with dementia and residents in the comparison group; however, the use 

of ≥ 9 medications was only significant among those in the comparison group but the dementia 

subgroups. The difference may reflect the relative importance of polypharmacy in the 

comparison group compared to the importance of specific classes of psychotropic medications in 
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those with dementia. Antidepressants have been linked to falls in older adults through many 

different mechanisms; most of the literature relates to selective serotonin reuptake inhibitors and 

tricyclic antidepressants. Antidepressant use can impair postural reflexes, increase reaction time, 

contribute to orthostatic hypotension, and cause insomnia that leads to daytime drowsiness 

(248). All of these side effects can increase the risk of falling. It has been reported that 

antidepressants, antipsychotics, and benzodiazepines can enhance symptoms of dementia, such 

as hallucinations, and have been associated with rapid cognitive and functional decline in those 

with AD (249). Many antianxiety medications used are benzodiazepine receptor agonists and 

have side effects such as impaired coordination and balance, ataxia, delusions, hallucinations, 

and impaired short-term memory—all of which are thought to be associated with falls (250). 

Psychotropic medications may be used to control behavioural symptoms in nursing home 

residents, especially those with dementia (149), and they can also be administered as a sleep aid 

(251). A study of Dutch nursing home staff revealed that agitation and aggressive behaviour, 

(which are typically exhibited by residents with dementia), on the part of the resident were the 

main reasons to initiate treatment with psychotropic medication and that the staff and family of 

the residents felt that the benefits outweighed the risks; however, it was reported that in some 

cases physicians felt pressured by nurses to prescribe these drugs (252). The use of 

antipsychotics and antianxiety medications to manage behaviours in residents with dementia and 

their enhancement of hallucinations and delusions in those with dementia likely explains their 

association with being a faller in this group and not in the comparison group.  

Hip fracture is typically a consequence of falls rather than a risk factor for falls; therefore, it is 

interesting that hip fracture was a significant risk factor for falls in non-ambulatory residents 

with dementia and no recent falls history at baseline. Among all of the subgroups in LTC, non-
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ambulatory residents in the dementia or comparison groups had the highest proportion of 

individuals with hip fracture. A hip fracture may be the reason that these residents are non-

ambulatory (253,254) and could contribute to unsteady gait--another strong predictor of falls in 

this group. Overall, it is still not clear why previous hip fracture may increase the odds of being a 

faller in those without a history of falls.  

Use of restraints significantly reduced the odds of being a faller in residents with and without 

dementia, which confirms the results reported in some other studies (237,239). Restraint use 

likely reduced the risk for falls because they can limit mobility and forward falling out of chairs. 

This explanation is in line with the results related to CPS score and ADL Hierarchy Scale score 

in that limited mobility and function significantly reduce the odds of being a faller.  

Falls among LTC residents with dementia were associated with some of the same risk factors as 

residents in the comparison group, including bladder and bowel continence, antidepressant use, 

increasing age, and wandering (in ambulatory subgroups). The observation that a common set of 

risk factors can potentially predict falls in residents with dementia and residents in the 

comparison group may be related to residents in the comparison group not being very different 

from residents with dementia in terms of function and cognition since they are still LTC 

residents that require some level of care and supervision. Though the reason for the commonality 

among risk factors between these two groups is not entirely clear, the results suggest that a 

common set of risk factors could be used to predict falls in residents with dementia and residents 

without neurological conditions.  

7.4 Risk Factors for Falls in Not Triggered LTC Residents with PD 

Bladder and bowel continence, and wandering (in ambulatory residents) were common risk 

factors among residents with PD and residents in the comparison group. Importantly, unsteady 
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gait was not significant in ambulatory residents with PD or in the comparison group. This 

contradictory finding may be the result of miscoding individuals in these subgroups as 

ambulatory when in fact the majority of them were non-ambulatory; or it may be that risk 

factors, such as bladder continence and wandering, increase the odds of being a faller in these 

subgroups more than unsteady gait. A study of ambulatory outpatients with PD that tested the 

association between several risk factors and falls reported that the presence of urinary 

incontinence had an adjusted OR = 5.9; 95 % CI: 1.40,–24.0, whereas Timed Up and Go (the 

measure of gait function used) only had an adjusted OR = 1.18; 95% CI 1.03-1.63 (255). The 

association between urinary incontinence and falls in patients with PD may be explained by 

dysautonomia in those with PD, which is associated with orthostatic hypotension (255). Rushing 

to the bathroom to avoid incontinent episodes may also explain the link between falls and 

incontinence in those with PD (83) since this behaviour is not necessarily specific to individuals 

without neurological conditions.  

To the author’s knowledge, this is the first study to report wandering as a risk factor for falls in 

people with PD and people without dementia; however, wandering behaviour is likely due to 

cognitive impairment. Sleep disorders, such as rapid eye movement sleep behaviour disorder 

(REMSBD), are common among people with PD (256,257) and may predispose them to 

nocturnal wandering (256) and falls. Sleep disorders can even precede the diagnosis of PD due 

to pathological changes, such as the presence of Lewy bodies in the brainstem nuclei—a 

common feature of PD and REMSBD (256). Incidentally, nocturia is another common problem 

in people with PD (257); it would be interesting to examine whether most falls in ambulatory 

LTC residents with PD occur at nighttime as this may explain why bladder continence and 

wandering are strongly associated with falls in this subgroup.  
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7.5 The Falls CAP 

The results of the descriptive analyses showed that, when stratified by falls CAP category, the 

proportion of HC clients and LTC residents with neurological conditions that fell in the 90 days 

and 30 days, respectively, prior to their follow-up assessments, did not differ greatly from the 

proportion of clients and residents in the comparison group that fell in the same time period, 

although the proportion of fallers in the PD subgroups was typically higher than the other 

diagnostic subgroups. The observation that those with PD had the highest proportion of fallers 

across all of the diagnostic groups and falls CAP categories, regardless of ambulatory status, 

suggests that PD may be an important risk factor for falls. In addition, PD was an independent 

and strong predictor of falls in ambulatory HC clients with dementia. “Not Triggered” 

individuals did not appear to be at a high risk for falls based on the proportion of fallers in these 

subgroups; however, the results do suggest that once an individual falls, this greatly increases the 

likelihood that they will continue to be a faller. The uniformity observed across different 

diagnostic groups, with the exception of PD, conflicts with existing evidence that a higher 

proportion of people with neurological conditions fall compared to older adults without 

diagnosed neurological conditions (3,21,36).  

There are a few mechanisms to explain why falls may have been censored more in the dementia 

subgroups than the comparison subgroups, thereby explaining why there were no differences 

observed in the prevalence of fallers across these groups. Though fall-related injuries were not a 

focus of the present study, one explanation for the discrepancy between the proportion of fallers 

reported in this study and previous reports is that individuals with dementia may be more likely 

to experience an injury due to a fall and as a result they may be transferred to a different care 

facility, such as a hospital or LTC home. If the person with dementia was transferred and did not 
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return by the time of their next MDS assessment in HC or LTC then that person would not have 

been captured by the descriptive analyses conducted in this study, resulting in what appears to be 

no difference in the proportion of fallers between neurological and non-neurological subgroups. 

There is evidence that people with AD are at a higher risk for fractures, especially hip fractures, 

compared to people without AD (258-261), although there is little evidence to explain why this 

is the case. One explanation offered by Weller et al. suggests that the association between AD 

and hip fracture could be explained by low BMI, weight loss, and nutrient deficiencies, as these 

have been shown to be associated with both hip fracture and AD (262-265). However, it is worth 

noting that these are also characteristics of non-demented frail older adults (266) and therefore 

they cannot fully explain the observed association between AD and fractures. Community-

dwelling individuals with dementia who fall are also significantly more likely to be transferred 

to a long-term care facility than those with dementia who do not fall (261), which may explain 

why HC clients with dementia do not appear to be at a higher risk for falls than clients in the 

comparison group. Evidence supports that idea that those with dementia may have been more 

likely to suffer an injury due to a fall, resulting in almost no observable difference in the 

prevalence of fallers between those with and without neurological conditions in the present 

study. Similarly, people with dementia are at a higher risk of death than people without it (267). 

Therefore, if individuals with dementia fell and died prior to their next assessment, their fall(s) 

would not be captured by the descriptive analyses performed in this study, which could also 

explain why they do not appear to be at a higher risk for falls than individuals in the comparison 

subgroups.  

An alternate explanation for the lack of elevated risk of falls in those with dementia observed in 

this study is that those with dementia, even if they do not suffer a fracture or other injury due to 
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their fall, may be more likely than older adults without dementia to be transferred to a different 

care facility, such as a nursing home (for HC clients). A fall may indicate to care providers that 

those with dementia are unable to remain in their current care setting, such as their home. This 

may be especially true for individuals with dementia because they are typically more 

functionally impaired than non-demented older adults and therefore may be more likely to be 

transferred to a different healthcare setting where they can receive a higher level of care and 

supervision. The present study did not examine individuals that were discharged to a different 

facility and thus, it cannot be confirmed that those with dementia were more likely to be 

transferred; however, there is evidence to support this claim. A study of community-dwelling 

older adults that linked multiple datasets reported that individuals with dementia had 

significantly more transitions in care per person-year of follow-up, and more mean total 

transitions, compared to individuals who were never diagnosed with dementia (268). Tracking 

individuals who were discharged to other care settings will be important in future studies to 

obtain more accurate statistics regarding the prevalence of fallers in HC and LTC settings.  

Fewer non-ambulatory individuals in HC and LTC were fallers compared to their ambulatory 

counterparts, which is consistent with another study reporting that the rate of injurious falls in 

non-ambulatory residents is less than half the rate of ambulatory residents; however, the rate of 

all falls is not reported in that study (227). This result is expected given that, in LTC, a 

significantly higher proportion of non-ambulatory residents in each diagnostic group were 

restrained at baseline, compared to their ambulatory counterparts and restraint use significantly 

reduced the risk of falls. A study that observed falls in LTC homes via video cameras reported 

that walking forward was the most common activity at the time of a fall and that sitting or 

wheeling in a wheelchair was associated with the fewest falls (269). However, 21% of all falls in 
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the same study occurred while the resident was using a mobility aid and these were divided 

evenly among residents using wheelchairs and residents using walkers (269); suggesting that 

being in a wheelchair does not mean that the resident will not fall.  

7.6 Strengths 

There are numerous strengths and novelties of the present study that are worth noting. This study 

used a secondary data analysis approach to determine risk factors for falls, and to report the 

prevalence of fallers and risk factors. One advantage of secondary data analysis, aside from 

being relatively easy and inexpensive, is that it minimizes many selection and measurement 

biases, since the data was collected for purposes other than what it is being analyzed for. The 

sample sizes in each diagnostic group were large compared to previous studies on risk factors for 

falls that did not use the MDS assessments (89) because the databases used contained 

assessments spanning across many years. The large sample sizes suggest this study had higher 

statistical power than previous studies; however, it must be acknowledged that a formal power 

calculation was not performed for this study.  

By focusing on the “Not Triggered” individuals, this study addressed risk factors for falls in 

those without a recent history of falls, in contrast to previous studies that tend to analyze 

individuals with and without prior falls together (90). The lack of stratification by other studies 

likely explains the higher ORs reported, compared to those seen in this study, since they did not 

all adjust for a history of falls (see Table 1). Some previous studies have excluded individuals 

based on severe cognitive impairment (18) or ambulatory status (17). In contrast, this study 

addressed these effect modifying factors by stratification, which improves the generalizability of 

the results and provides an indication as to whether these factors can alter the risk for falls or the 

risk factor profiles that are observed. For example, it was noted that in LTC, the presence of 
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bladder incontinence in ambulatory residents increased the odds of being a faller while it 

decreased the odds of being a faller in non-ambulatory residents—a finding that has not been 

previously reported. Including multiple diagnostic groups within the same study also allowed for 

important comparisons and the identification of common risk factors that is not evident in 

previous work.  

This study is the first to report on the prevalence of fallers stratified by falls CAP category, 

diagnosis, and ambulatory status, which provides a meaningful description of the problem of 

falls in HC and LTC, and may help to inform priorities in terms of resource allocation for falls 

prevention programs. Another advantage of this study, compared to others that used the MDS 

assessments, is that some of those previous studies do not report whether risk factors were 

obtained from the same assessments as the falls outcome or from a previous assessment 

(27,28,34,63). This study established temporal order and thus, the conclusions are based on the 

fact that the exposure (in this case the risk factors) preceded the outcome (falls).  

7.7 Limitations 

There are several limitations of this study that must be acknowledged. Though these Resident 

Assessment Instrument tools are standardized, there may have been cases where items were 

miscoded or not coded at all. For example, if a resident is found on the floor, staff may have 

assumed that they suffered a fall when they did not, which would result in miscoding that person 

as a faller. The user’s manual for these assessments is also updated periodically and the 

definitions of certain items that were used as risk factors in this study may have changed over 

time. For example, level of visual impairment that was assessed for someone in 2002 may not be 

the same as that for a person assessed in 2010 if the number of categories of visual impairment 

or the definitions for the existing categories changed, however, they may be coded as being the 
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same in the database. A study of LTC residents also reported that MDS assessments completed 

for residents with cognitive impairment were significantly less reliable than assessments 

completed for cognitively intact residents, suggesting that the results of the dementia group may 

be less reliable than those of the comparison group (270). Some ambulatory LTC residents in the 

dementia group may have been misdiagnosed since almost 5% of them had a CPS score of zero. 

It is likely that part of the ambiguity regarding diagnosis of these conditions is that there is still 

no definitive, consistent method to diagnose AD and other dementias; however, there are 

published consensus guidelines for diagnosing AD (271). It is important to consider that 

cognitive function is a continuum and that cognition is made up of many different components. 

Recent studies have grouped individuals with mild to moderate cognitive impairment with 

individuals with dementia, arguing that the heterogeneity reflects what is actually seen in the 

external population (117,272). Similarly, the RAI-HC item for PD refers to “Parkinsonism” 

which is a broader term that encompasses Parkinson’s disease and other secondary forms of 

Parkinsonism that manifest as the classic symptoms: tremors, rigidity, bradykinesia, and gait 

disturbances (273). This definition suggests that not all HC clients in this study classified as 

having PD necessarily had diagnosed Parkinson’s disease, which likely explains the large 

sample size. The use of a broader term also implies that the results of this study are not 

necessarily specific to HC clients with PD but rather to HC clients presenting with 

Parkinsonism, some of whom have diagnosed PD. Primary causes of Parkinsonism that is not 

PD include: dementia, cerebrovascular disease, and use of neuroleptic or antidopaminergic drugs 

(274).  

Another limitation of both the MDS 2.0 and RAI-HC is the timing between assessments. As 

stated, the average length of time between assessments for HC clients was 190 days and since 
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the falls item only asks about falls in the previous 90 days, some falls may not have been 

accounted for. In addition, the use of only the last two assessments implies that the individuals 

classified as “Not Triggered” in this study had no recent history of falls but may have had a 

history of falls prior to the baseline assessment that was chosen, especially in LTC where some 

“Not Triggered” residents had fallen in the last 31-180 days, meaning that these results are only 

generalizable to those with no recent falls history. A related issue is that falls may have been 

underreported in HC clients, especially those with cognitive impairment, because older adults 

may forget that they have fallen (275), and HC clients may not receive care and supervision 24 

hours a day as LTC residents do. It is estimated that 13-32% of falls are not reported among 

healthy older adults (275). Falls are also likely underreported in HC because some older adults 

fear institutionalization and loss of independence if they report falls. Many items on both 

assessments only capture the status of individuals in the 3-7 days prior to the assessment. This 

gap may not adequately capture their functional status for the entire period of time between 

assessments. Similarly, the MDS assessments do not capture the dose or duration of 

psychotropic medications and this may have important implications for risk assessment. There is 

evidence that the risk of falls is highest when use of benzodiazepines are initiated and that this 

risk lowers as time goes on (158); suggesting that psychotropic medication use may not 

substantially increase the odds of being a faller in individuals who have been taking them for a 

long time. There is also evidence that those taking higher doses of these medications are at a 

higher risk for falls than individuals taking lower doses (158), which implies that dose may be 

another important consideration when assessing risk. Carrying items from full assessments 

forward onto quarterly assessments in the LTC sample may also not have accurately captured the 

functional status of residents at the time of their fall.  
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One of the MDS 2.0 items for falls overlaps with the assessment interval of the previous 

assessment because it asks about falls in the last 30 days and falls in the last 31-180 days. 

Therefore, it was decided that falls in the last 30 days would be the outcome for the bivariate and 

multivariable analyses; however, this presents the same problem as the RAI-HC assessments in 

that there is a period of time that is not captured since the average assessment interval was 80 

days. Furthermore, the MDS 2.0 does not code for the number of falls, meaning that a correct 

falls CAP score could not be calculated for each resident and instead a similar method based on 

when the resident fell, as described in the Methods section, was used to determine their falls 

CAP status. Lastly, this study did not capture those individuals who fell but then were 

transferred to a different healthcare sector or died which may also contribute to an 

underestimation of falls.   

There are also limitations in the study design that negatively affect the validity of this study. 

Individuals who only had a single assessment in their most recent episode were excluded, which 

improved the internal validity of this study but limited the external validity. The major diagnoses 

used were based on each person’s most recent assessment. The most recent assessment was used 

in order to maintain consistency across all of the analyses since some conditions, such as 

amyotrophic lateral sclerosis and muscular dystrophy, are not specifically listed in the disease 

diagnoses section and thus had to be ascertained based on free-text writing and ICD codes in the 

“other current or more detailed diagnoses” section, which was only completed for the most 

recent assessment in the database. However, these assessments span across several years in both 

care settings and when the most recent assessment was completed, individuals were at different 

lengths of stay within the system. Therefore, it is not known exactly who these results can be 

applied to in terms of informing clinical practice and given that some individuals may have been 
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in HC or LTC for a long time, they may have already received some fall prevention 

interventions, which could have modified their risk of falls compared to others in the sample. 

Certain risk factors were excluded from the analysis in this study, such as obesity and foot 

problems, based on inadequate evidence from the literature to justify their inclusion but it may 

be important to include these risk factors in future analyses as some studies have observed an 

association between these factors and falls (27,276). Similarly, among subgroups with PD in 

both care settings, very few risk factors were significantly associated with falls at the bivariate 

level and this may be due to the fact that previous studies examining risk factors for falls have 

used several PD-specific risk factors that the MDS assessments do not capture. Some examples 

of PD-specific risk factors include disease severity as measured by Hoehn and Yahr staging (36), 

scores on the Unified Parkinson’s Disease Rating Scale (UPDRS) (216), and the Parkinson’s 

Disease Questionnaire (PDQ-39) (214). Another important consideration with respect to falls in 

people with PD is that many of those on long-term levo-dopa therapy have “on” and “off” 

periods where the “on” periods are characterized by mobility accompanied by dyskinesia, and 

“off” periods are characterized by disability accompanied by akinesia (277). Some studies 

account for this fluctuation in status by including the dose of levo-dopa in multivariable analyses 

(212), or by only collecting data on risk factors during the “off” periods (210). This study did not 

attempt to use levo-dopa dosage as a risk factor and was unable to capture whether individuals 

with PD were in an “on” or “off” period at the time of their assessment; however, these may be 

important measures to consider since being in a certain phase may be an  important determinant 

of  a fall event.  

Stratification by ambulatory status had its limitations as well since use of an assistive device 

could not be used as a risk factor for falls and the ambulatory status that was assigned, though 
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based on logic and a consistent method, may not have reflected an individual’s true ambulatory 

status at the time that they fell. In addition, stratification of the sample by diagnostic group and 

then further stratification by ambulatory status can facilitate decision-making around whether 

separate risk assessments need to be done for different diagnostic groups, but more work is 

needed to directly inform more general guidelines regarding risk factors for falls in the HC and 

LTC populations. Over-stratification also limited the GEE analysis in LTC, which was originally 

planned to be clustered by facility for LTC residents but was altered to clustering by LHIN 

because some clusters only contained a single observation, which did not allow the model to 

correctly iterate. While choosing LHINs as a cluster may have accounted for some of the 

correlation among the observations because they determine health service priorities for LTC 

homes in Ontario, clustering at the facility level would better account for these correlations when 

predicting falls, especially since LTC homes in Ontario are provided with a general framework 

for developing fall prevention strategies but are encouraged to tailor it to their individual homes 

(20). Facility level would likely provide a better basis for clustering of observations because 

residents in the same facility receive the same level of care, from the same staff, and live in the 

same physical environment. Conversely, in an attempt to simplify the translation of these 

findings into clinical practice, interaction terms were not tested in the multivariable analysis. Not 

testing interactions may be a limitation as well since interactions among certain risk factors may 

be important for predicting falls in these populations. Though it does not account for clustering 

of observations as a GEE does, the use of a logistic regression tree analysis, such as the one used 

by Yamashita et al., may be useful in future studies because the software used automatically 

determines interactions among predictor variables and attempts to identify clusters of 

characteristics that predict falls (278).  
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The use of bivariate analysis prior to the GEE analysis was informed by what was previously 

done according to the literature. However, the internal validity of this study may have been 

compromised by the use of this approach because the bivariate analyses assumed the 

observations were independent but the GEE analysis assumed that the observations were 

correlated to a certain degree. Finally, missing data was not accounted for by some form of 

imputation in this study because the number of missing observations in each case was less than 

1% of the sample but it must be acknowledged that this missing data may have biased the 

results. For example, 273 observations for the Parkinson’s variable were missing in LTC and 

155 observations were missing for the primary mode of locomotion variable in LTC.  

7.8 Implications and Future Directions 

The first major implication of this study is that a universal approach to risk assessment for HC 

and LTC populations with no recent falls history may effectively identify those at high risk for 

future falls because, for the most part, the risk factors for falls in did not differ substantially 

between those with and without neurological conditions. However, given the limitations of this 

study, it is necessary to conduct a prospective study that captures all fallers to see if the major 

risk factors identified in this study are able to predict falls in all “Not Triggered” individuals in 

HC and LTC in Ontario to adequately inform risk assessment practices for these settings. 

Selecting a cohort that is newly admitted to each care setting may help to reduce the potential 

effects of falls prevention interventions and confirm that individuals do not have a history of 

falls. It may be relevant to define those with neurological conditions based on published 

diagnostic criteria to compare this study to others in this area of research. However, if the goal is 

to use the MDS assessments to identify those at high risk for falls in people receiving HC 

services and living in LTC, it may not be necessary to define these conditions based on accepted 
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criteria because the external population is defined using the MDS criteria in the manuals as well. 

Similarly, the gaps in time between assessments are an inherent feature of the MDS assessments 

and an attempt to capture all falls that occur during the time that is not captured by the 

assessments is only relevant if the results are being compared to other studies that did so. It 

would also be relevant to use the LTC home as the cluster if a GEE analysis was used in a future 

study since this may better account for clustering of observations.  

The second major finding of the current work is that a history of falls remains a strong indicator 

of future falls in older adults and therefore individuals with a history of falls require intervention 

to prevent future falls. The results of this study suggest that those in the “Not Triggered” group 

have the lowest prevalence of fallers at follow-up. However, it is clear, based on the results of 

the multivariable analyses in the “Not Triggered” groups, that there are other important factors 

to consider besides a history of falls and that the approach to risk assessment may need to be 

modified accordingly. Preventing the first fall by identifying those at high risk and initiating 

intervention seems necessary to prevent the vicious cycle of falls leading to more falls. Given the 

possible consequences of falls for the individual, it is clear that preventing even a single fall 

could prevent declines in quality of life that can be associated with falls for these individuals; 

however, it is not known whether falls prevention interventions are more cost effective in those 

with no falls history versus those with a falls history. A study of the long-term effectiveness of 

preventing falls in those in the “Not Triggered” group vs. the “High Risk” group, in terms of 

cost and efficacy of the intervention, may help to inform future priorities with respect to 

preventing falls at the population level.  

In theory, if the risk factors identified in this study do prospectively predict falls in “Not 

Triggered” individuals in HC and LTC then the prevalence of these risk factors, as reported in 
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the baseline characteristics in this study, could be used to inform falls prevention practices. 

Highly prevalent risk factors, such as unsteady gait, incontinence, and medication use that 

predict falls may be most worth targeting because they will affect the greatest number of people. 

In reality, there are already many studies that have identified effective interventions to prevent 

falls in both community-dwelling and institutionalized older adults (66,279-285). Common 

themes identified across these interventions are that they are multifactorial (or multicomponent, 

in the case of exercise programs); they include balance exercises, strength training exercises 

(particularly lower limb strengthening), and an interdisciplinary approach that incorporates 

multiple health care providers. The issue is that these interventions may be more challenging to 

implement and it is not known whether they are as effective in those with dementia or PD. So 

even though diagnosis of a neurological condition, such as dementia or PD, does not appear to 

affect the types of risk factors that predict falls in these groups, it is still important to consider 

the functional limitations of people in these diagnostic groups, and the fact that their underlying 

disease pathologies cannot be reversed, when trying to prevent them from falling. The evidence 

regarding fall prevention programs in both community-dwelling and institutionalized people 

with dementia is inconclusive (286,287). People with dementia may require more 

encouragement and individual supervision to adhere to an exercise program for fall prevention 

(288,289), which ultimately may lead to an increased burden on informal caregivers and 

increased costs associated with preventing falls in this population. Very few studies have been 

conducted on falls prevention interventions for people with PD and among those that have, none 

have shown statistically significant reductions in falls following the intervention 

(223,224,290,291). However, there is moderate evidence that physical activity and exercise can 

improve postural instability and balance task performance in those with mild to moderate PD 
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(292); suggesting that if these are risk factors for falls then falls could theoretically be prevented 

by improvements in these domains. Further investigation is needed to determine what 

interventions can effectively prevent falls in people with dementia and/or PD.  

There may also be other important barriers to effective falls prevention practices at the level of 

care providers. A 2008 survey by Accreditation Canada of 238 organizations found that only 

42% of them were complying with falls prevention required organization practices, suggesting 

that lack of compliance by care providers is a barrier to implementing effective falls prevention 

programs (11). Related barriers to knowledge translation, on the part of care providers, cited in 

the literature include: a lack of time, lack of knowledge, and inadequate resources (293). Though 

the translation of evidence into clinical practice goes beyond the scope of the present study, it 

should be noted that the ability of evidence to positively affect falls prevention is highly 

dependent on its use in clinical practice. Therefore, it may be important to identify and resolve 

barriers to knowledge translation in order to reduce falls in HC and LTC settings.  
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8 CONCLUSION 

The results of this study suggest that a common set of risk factors that includes unsteady gait, 

wandering (for ambulatory individuals), mild cognitive impairment, older age, and male gender, 

can be used to identify those with no recent falls history who are at high risk for falls in HC, 

regardless of a diagnosis of dementia and/or PD. The addition of bladder incontinence (for 

ambulatory residents), ≥ 9 medications, and psychotropic medication use, mainly antipsychotics 

and antidepressants, to this list may further help to predict falls in LTC. In addition, a history of 

falls that is stratified by falls CAP status appears to be a strong indicator of future falls. A future 

study that captures all fallers and selects a cohort of individuals that is newly admitted to each 

care setting is needed to confirm these findings.   
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APPENDIX A 

Results of Bivariate Analyses in HC 

The % (n) column states the percentage of individuals within each level of the independent 

variables who fell within 90 days prior to their follow-up assessment. E.g. of all ambulatory HC 

clients with dementia who are female, 21% of them fell in the 90 days prior to their follow-up 

assessment.  

Ambulatory HC Clients with Dementia 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 1.01 (0.83-1.24) 0.90 17.6 (148) 

≥ 65 to < 75 1.00 (reference)  17.4 (555) 

≥ 75 to < 85 1.31 (1.19-1.45) < 0.0001 21.7 (3064) 

≥ 85 to < 95 1.46 (1.32-1.62) < 0.0001 23.6 (2723) 

≥ 95 to < 115 1.46 (1.22-1.76)  < 0.0001 23.5 (202) 

Male 1.15 (1.09-1.22) < 0.0001 23.5 (2508) 

Vision    

Adequate 1.00 (reference)  20.9 (4681) 

Impaired/Moderately 

Impaired 
1.24 (1.17-1.32) < 0.0001 24.6 (1734) 

Highly/Severely Impaired 1.29 (1.13-1.49) 0.0003 25.4 (282) 

Wandering in Last 3 Days 1.04 (0.95-1.14) 0.36 22.5 (683) 

Diabetes 1.04 (0.97-1.12) 0.24 22.5 (1297) 

Arthritis 1.21 (1.15-1.28) < 0.0001 23.8 (3109) 

Hip Fracture 1.08 (0.92-1.28) 0.34 23.3 (189) 

Diagnosed Cardiovascular 

Condition(s) 
1.09 (1.03-1.15) 0.002 22.6 (3882) 

Unsteady Gait 1.70 (1.61-1.79) < 0.0001 26.9 (3684) 

≥ 9 Medications 1.27 (1.20-1.34) < 0.0001 24.5 (2810) 

Medication Use in Last 7 

Days 
   

Antipsychotic/Neuroleptic 1.02 (0.95-1.09) 0.61 22.1 (1456) 

Anxiolytic 1.07 (0.99-1.16) 0.09 22.9 (899) 
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Antidepressant 1.16 (1.09-1.23) < 0.0001 23.7 (1957) 

Hypnotic or Analgesic 1.13 (1.03-1.23) 0.007 23.8 (734) 

Bladder Continence in Last 

7 Days 
   

Continent/Continent with 

Catheter 
1.00 (reference)  19.1 (3004) 

Usually Continent/ 

Occasionally Incontinent 
1.34 (1.25-1.43) < 0.0001 24.1 (1879) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

1.45 (1.36-1.55) < 0.0001 25.6 (1814) 

Worsening of Bladder 

Continence 
1.38 (1.28-1.48) < 0.0001 26.9 (1158) 

Bowel Continence in Last 7 

Days 
   

Continent/Continent with 

Ostomy 
1.00 (reference)  21.2 (5036) 

Usually Continent/ 

Occasionally Incontinent 
1.22 (1.14-1.32) < 0.0001 24.7 (1101) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

1.17 (1.06-1.30) 0.002 24.0 (558) 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  20.4 (2957) 

Supervision to Limited 

Assistance 
1.15 (1.09-1.22) < 0.0001 22.8 (2763) 

Extensive to Maximal 

Assistance 
1.29 (1.18-1.40) < 0.0001 24.8 (938) 

Dependent to Total 

Dependence 
0.80 (0.57-1.13) 0.21 17.0 (39) 

ADL Decline 1.12 (1.06-1.19) < 0.0001 23.2 (2619) 

DRS Score    

0 1.00 (reference)  21.6 (3894) 

1-2 1.04 (0.97-1.11) 0.27 22.2 (1751) 

3+ 1.06 (0.98-1.14) 0.17 22.5 (1051) 

CPS Score    

Intact 1.00 (reference)  23.3 (109) 

Borderline Intact to Mild 

Impairment 
0.93 (0.75-1.16) 0.51 22.1 (3931) 

Moderate to Moderate 0.89 (0.74-1.17) 0.30 21.3 (1729) 
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Severe Impairment 

Severe to Very Severe 

Impairment 
0.93 (0.74-1.17) 0.54 22.1 (928) 

Worsening Decision 

Making 
0.96 (0.91-1.01) 0.12 21.4 (2489) 

Pain Scale Score    

0 1.00 (reference)  20.4 (3672) 

1-2 1.21 (1.15-1.28) < 0.0001 23.7 (2760) 

3 1.45 (1.26-1.68) < 0.0001 27.2 (264) 

CHESS Score    

No Health Instability 1.00 (reference)  20.9 (2252) 

Minimal to Low Health 

Instability 
1.08 (1.02-1.14) 0.01 22.1 (3787) 

Moderate to Very High 

Health Instability 
1.23 (1.11-1.36) < 0.0001 24.5 (657) 

Dizziness or 

Lightheadedness 
1.40 (1.28-1.53) < 0.0001 27.6 (748) 

Parkinson’s Disease 1.94 (1.72-2.19) < 0.0001 34.5 (419) 

Other Neurological 

Condition(s) 
1.20 (1.12-1.28) < 0.0001 24.5 (1356) 

Poor Self-Rated Health 1.33 (1.20-1.47) < 0.0001 26.7 (542) 

Fear of Falling 1.45 (1.37-1.54) < 0.0001 26.5 (2474) 

Stair Climbing in Last 3 

Days 
   

Without Help 1.00 (reference)  18.8 (2723) 

With Help/Did Not Occur 1.42 (1.34-1.49) < 0.0001 24.7 (3974) 

Presence of ≥ 2 

Environmental Hazards 
1.29 (1.07-1.55) 0.006 26.5 (158) 

Length of Time Client is 

Alone During the Day 
   

Never or Hardly Ever 1.00 (reference)  21.9 (3408) 

About One Hour 1.06 (0.98-1.14) 0.14 22.9 (1137) 

Long Periods of Time 0.99 (0.93-1.06) 0.81 21.8 (1702) 

All of the Time 0.87 (0.78-0.97) 0.01 19.6 (450) 

Absence of Informal 

Support 
0.53 (0.37-0.77) 0.0007 13.0 (33) 
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Non-Ambulatory HC Clients with Dementia 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 0.56 (0.22-1.38) 0.21 7.2 (6) 

≥ 65 to < 75 1.00 (reference)  12.3 (31) 

≥ 75 to < 85 0.78 (0.51-1.21) 0.27 9.9 (91) 

≥ 85 to < 95 0.82 (0.54-1.25) 0.35 10.3 (113) 

≥ 95 to < 115 0.60 (0.31-1.14) 0.12 7.7 (15) 

Male 1.39 (1.07-1.82) 0.02 12.2 (97) 

Vision    

Adequate 1.00 (reference)  12.7 (153) 

Impaired/Moderately 

Impaired 
0.65 (0.49-0.87) 0.003 8.7 (79) 

Highly/Severely Impaired 0.41 (0.26-0.63) < 0.0001 5.6 (24) 

Diabetes 1.20 (0.89-1.62) 0.23 11.4 (65) 

Arthritis 1.22 (0.94-1.58) 0.14 11.1 (125) 

Hip Fracture 0.85 (0.53-1.38) 0.52 8.8 (20) 

Diagnosed Cardiovascular 

Condition(s) 
1.55 (1.18-2.03) 0.001 11.8 (165) 

Unsteady Gait 2.18 (1.58-3.00) < 0.0001 12.1 (206) 

≥ 9 Medications 1.53 (1.18-1.99) 0.001 12.3 (136) 

Medication Use in Last 7 

Days 
   

Antipsychotic/Neuroleptic 0.78(0.55-1.07) 0.11 8.3 (47) 

Anxiolytic 1.16 (0.83-1.61) 0.38 11.2 (49) 

Antidepressant 1.54 (1.17-2.02) 0.002 13.1 (92) 

Hypnotic or Analgesic 1.28 (0.89-1.85) 0.18 12.2 (39) 

Bladder Continence in Last 

7 Days 
   

Continent/Continent with 

Catheter 
1.00 (reference)  12.8 (48) 

Usually Continent/ 

Occasionally Incontinent 
1.76 (1.14-2.71) 0.01 20.5 (51) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

0.61 (0.43-0.86) 0.005 8.2 (157) 

Worsening of Bladder 

Continence 
1.14 (0.83-1.57) 0.41 11.1 (54) 
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Bowel Continence in Last 7 

Days 
   

Continent/Continent with 

Ostomy 
1.00 (reference)  17.8 (111) 

Usually Continent/ 

Occasionally Incontinent 
0.69 (0.48-0.98) 0.04 12.9 (54) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

0.30 (0.22-0.40) < 0.0001 6.1 (91) 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  26.4 (24) 

Supervision to Limited 

Assistance 
1.05 (0.61-1.81) 0.986 27.3 (62) 

Extensive to Maximal 

Assistance 
0.40 (0.24-0.68) 0.0005 12.6 (95) 

Dependent to Total 

Dependence 
0.15 (0.09-0.25) < 0.0001 5.1 (75) 

ADL Decline 1.10 (0.85-1.42) 0.47 10.6 (116) 

DRS Score     

0 1.00 (reference)  8.5 (141) 

1-2 1.57 (1.16-2.12) 0.004 12.7 (71) 

3+ 1.65 (1.15-2.37) 0.006 13.3 (44) 

CPS Score    

Intact 1.00 (reference)  20.0 (5) 

Borderline Intact to Mild 

Impairment 
0.80 (0.29-2.18) 0.66 16.6 (99) 

Moderate to Moderate 

Severe Impairment 
0.59 (0.22-1.63) 0.31 12.9 (73) 

Severe to Very Severe 

Impairment 
0.25 (0.09-0.67) 0.006 5.8 (79) 

Worsening Decision 

Making 
1.21 (0.91-1.61) 0.19 11.3 (76) 

Pain Scale Score    

0 1.00 (reference)  8.4 (118) 

1-2 1.40 (1.07-1.84) 0.02 11.4 (115) 

3 2.21 (1.36-3.60) 0.001 16.9 (23) 

CHESS Score    

No Health Instability 1.00 (reference)  8.4 (84) 

Minimal to Low Health 

Instability 
1.35 (1.02-1.79) 0.04 11.0 (140) 
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Moderate to Very High 

Health Instability 
1.46 (0.95-2.26) 0.09 11.8 (31) 

Dizziness or 

Lightheadedness 
1.45 (0.83-2.55) 0.19 13.8 (15) 

Parkinson’s Disease 1.11 (0.75-1.65) 0.61 10.9 (31) 

Other Neurological 

Condition(s) 
0.88 (0.67-1.16) 0.37 9.4 (88) 

Poor Self-Rated Health 1.38 (0.93-2.04) 0.11 12.69 (33) 

Fear of Falling 1.42 (1.09-1.84) 0.01 11.5 (155) 

Presence of ≥ 2 

Environmental Hazards 
0.97 (0.62-1.52) 0.89 9.8 (23) 

Length of Time Client is 

Alone During the Day 
   

Never or Hardly Ever 1.00 (reference)  8.0 (163) 

About One Hour 2.26 (1.55-3.29) < 0.0001 16.5 (40) 

Long Periods of Time 2.64 (1.84-3.77) < 0.0001 18.7 (46) 

All of the Time 5.02 (2.04-12.37) 0.0005 30.4 (7) 

Absence of Informal 

Support 
1.87 (0.77-4.55) 0.17 17.1 (6) 

 

Ambulatory HC Clients with PD 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 1.05 (0.76-1.45) 0.78 33.3 (69) 

≥ 65 to < 75 1.00 (reference)  32.3 (258) 

≥ 75 to < 85 0.96 (0.81-1.14) 0.62 31.3 (706) 

≥ 85 to < 95 1.09 (0.90-1.32) 0.37 34.3 (396) 

≥ 95 to < 115 0.63 (0.34-1.16) 0.13 23.0 (14) 

Male 1.14 (1.00-1.29) 0.04 33.7 (732) 

Vision    

Adequate 1.00 (reference)  32.4 (983) 

Impaired/Moderately 

Impaired 
0.99 (0.86-1.13) 0.84 32.1 (410) 

Highly/Severely Impaired 0.93 (0.66-1.31) 0.69 30.9 (50) 

Wandering in Last 3 Days 1.78 (1.23-2.56) 0.002 45.4 (54) 

Diabetes 1.11 (0.95-1.29) 0.19 34.0 (320) 
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Arthritis 0.96 (0.85-1.09) 0.53 31.8 (708) 

Hip Fracture 0.86 (0.62-1.19) 0.36 29.1 (53) 

Diagnosed Cardiovascular 

Condition(s) 
0.96 (0.85-1.09) 0.52 31.8 (758) 

Unsteady Gait 1.45 (1.24-1.70) < 0.0001 34.0 (1175) 

≥ 9 Medications 1.11 (0.98-1.26) 0.11 33.3 (796) 

Medication Use in Last 7 

Days 
   

Antipsychotic/ Neuroleptic 1.00 (0.84-1.19) 0.98 32.3 (223) 

Anxiolytic 0.99 (0.84-1.16) 0.90 32.1 (266) 

Antidepressant 1.14 (1.00-1.31) 0.06 34.3 (454) 

Hypnotic or Analgesic 0.98 (0.82-1.17) 0.82 31.8 (197) 

Bladder Continence in Last 

7 Days 
   

Continent/Continent with 

Catheter 
1.00 (reference)  31.1 (654) 

Usually Continent/ 

Occasionally Incontinent 
1.07 (0.92-1.24) 0.37 32.6 (433) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

1.14 (0.97-1.34) 0.10 34.0 (356) 

Worsening of Bladder 

Continence 
1.32 (1.10-1.58) 0.003 37.7 (224) 

Bowel Continence in Last 7 

Days 
   

Continent/Continent with 

Ostomy 
1.00 (reference)  32.5 (1243) 

Usually Continent/ 

Occasionally Incontinent 
0.98 (0.80-1.21) 0.88 32.2 (146) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

0.76 (0.55-1.05) 0.10 26.9 (54) 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  30.6 (671) 

Supervision to Limited 

Assistance 
1.18 (1.03-1.35) 0.02 34.2 (550) 

Extensive to Maximal 

Assistance 
1.12 (0.92-1.35) 0.26 33.0 (204) 

Dependent to Total 

Dependence 
1.08 (0.61-1.90) 0.80 32.1 (18) 
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ADL Decline 1.05 (0.92-1.19) 0.46 34.4 (648) 

DRS Score    

0 1.00 (reference)  32.9 (891) 

1-2 0.91 (0.78-1.06) 0.23 30.9 (336) 

3+ 0.94 (0.78-1.12) 0.47 31.5 (216) 

CPS Score    

Intact 1.00 (reference)  28.8 (400) 

Borderline Intact to Mild 

Impairment 
1.30 (1.13-1.50) 0.0003 34.5 (841) 

Moderate to Moderate 

Severe Impairment 
1.07 (0.84-1.35) 0.60 30.1 (132) 

Severe to Very Severe 

Impairment 
1.20 (0.88-1.63) 0.24 32.7 (70) 

Worsening Decision 

Making 
1.08 (0.91-1.28) 0.38 33.7 (235) 

Pain Scale Score    

0 1.00 (reference)  33.5 (593) 

1-2 0.91 (0.80-1.04) 0.18 31.5 (722) 

3 0.87 (0.69-1.10) 0.24 30.6 (128) 

CHESS Score    

No Health Instability 1.00 (reference)  31.3 (516) 

Minimal to Low Health 

Instability 
1.05 (0.92-1.20) 0.45 32.5 (814) 

Moderate to Very High 

Health Instability 
1.19 (0.92-1.52) 0.19 35.1 (113) 

Dizziness or 

Lightheadedness 
1.13 (0.96-1.33) 0.16 34.4 (268) 

Dementia 1.15 (1.00-1.33) 0.05 34.5 (419) 

Other Neurological 

Condition(s) 
0.93 (0.79-1.10) 0.39 30.9 (240) 

Poor Self-Rated Health 0.88 (0.76-1.02) 0.10 30.1 (304) 

Fear of Falling 1.16 (1.02-1.31) 0.03 33.6 (829) 

Stair Climbing in Last 3 

Days 
   

Without Help 1.00 (reference)  31.4 (418) 

With Help/Did Not Occur 1.06 (0.92-1.21) 0.13 32.6 (1025) 

Presence of ≥ 2 

Environmental Hazards 
0.92 (0.65-1.30) 0.65 32.9 (572) 

Length of Time Client is    
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Alone During the Day 

Never or Hardly Ever 1.00 (reference)  31.4 (667) 

About One Hour 1.09 (0.91-1.30) 0.35 33.3 (254) 

Long Periods of Time 1.09 (0.94-1.27) 0.27 33.3 (372) 

All of the Time 1.01 (0.82-1.25) 0.92 31.7 (150) 

Absence of Informal 

Support 
0.70 (0.40-1.23) 0.22 25.0 (16) 

 

Non-Ambulatory HC Clients with PD 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 0.89 (0.41-1.97) 0.78 19.6 (10) 

≥ 65 to < 75 1.00 (reference)  21.4 (33) 

≥ 75 to < 85 0.63 (0.39-1.01) 0.06 14.6 (54) 

≥ 85 to < 95 0.51 (0.29-0.88) 0.02 12.2 (29) 

≥ 95 to < 115 0.20 (0.03-1.58) 0.13 5.3 (1) 

Male 1.45 (0.99-2.12) 0.05 17.9 (67) 

Vision    

Adequate 1.00 (reference)  15.8 (70) 

Impaired/Moderately 

Impaired 
1.00 (0.67-1.49) 0.99 15.8 (49) 

Highly/Severely Impaired 0.58 (0.27-1.26) 0.17 9.9 (8) 

Diabetes 1.09 (0.69-1.71) 0.73 16.1 (28) 

Arthritis 1.14 (0.78-1.67) 0.48 16.6 (64) 

Hip Fracture 0.98 (0.51-1.87) 0.95 15.0 (12) 

Diagnosed Cardiovascular 

Condition(s) 
1.55 (1.06-2.27) 0.02 18.3 (70) 

Unsteady Gait 3.10 (1.79-5.36) < 0.0001 18.5 (111) 

≥ 9 Medications 1.44 (0.98-2.12) 0.06 17.5 (75) 

Medication Use in Last 7 

Days 
   

Antipsychotic/Neuroleptic 0.85 (0.51-1.43) 0.54 13.6 (20) 

Anxiolytic 0.63 (0.37-1.08) 0.09 11.0 (18) 

Antidepressant 1.52 (1.01-2.28) 0.04 19.5 (43) 

Hypnotic or Analgesic 1.21 (0.73-2.01) 0.45 17.5 (22) 

Bladder Continence in Last    
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7 Days 

Continent/Continent with 

Catheter 
1.00 (reference)  17.3 (37) 

Usually Continent/ 

Occasionally Incontinent 
1.84 (1.10-3.07) 0.02 27.7 (38) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

0.58 (0.37-0.91) 0.02 10.8 (52) 

Worsening of Bladder 

Continence 
1.10 (0.68-1.77) 0.71 16.2 (25) 

Bowel Continence in Last 7 

Days 
   

Continent/Continent with 

Ostomy 
1.00 (reference)  23.2 (88) 

Usually Continent/ 

Occasionally Incontinent 
0.56 (0.33-0.93) 0.03 14.4 (22) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

0.20 (0.12-0.34) < 0.0001 5.7 (17) 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  30.8 (16) 

Supervision to Limited 

Assistance 
1.22 (0.60-2.50) 0.58 35.2 (37) 

Extensive to Maximal 

Assistance 
0.52 (0.27-1.00) 0.05 18.7 (53) 

Dependent to Total 

Dependence 
0.13 (0.06-0.27) < 0.0001 5.4 (21) 

ADL Decline 1.10 (0.76-1.61) 0.61 15.9 (63) 

DRS Score    

0 1.00 (reference)  13.5 (72) 

1-2 1.38 (0.87-2.17) 0.17 17.7 (32) 

3+ 1.53 (0.91-2.58) 0.11 19.3 (23) 

CPS Score    

Intact 1.00 (reference)  18.9 (27) 

Borderline Intact to Mild 

Impairment 
1.24 (0.67-1.63) 0.39 22.4 (74) 

Moderate to Moderate 

Severe Impairment 
0.68 (0.36-1.31) 0.25 13.7 (18) 

Severe to Very Severe 

Impairment 
0.16 (0.07-0.35) < 0.0001 3.5 (8) 
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Worsening Decision 

Making 
0.82 (0.49-1.37) 0.45 13.2 (20) 

Pain Scale Score    

0 1.00 (reference)  11.5 (42) 

1-2 1.62 (1.07-2.45) 0.02 17.4 (68) 

3 2.26 (1.21-4.24) 0.01 22.7 (17) 

CHESS Score    

No Health Instability 1.00 (reference)  15.2 (42) 

Minimal to Low Health 

Instability 
1.01 (0.67-1.52) 0.96 15.3 (74) 

Moderate to Very High 

Health Instability 
0.92 (0.44-1.93) 0.82 14.1 (10) 

Dizziness or 

Lightheadedness 
1.96 (1.11-3.46) 0.02 24.7 (18) 

Dementia 0.58 (0.38-0.89) 0.01 10.9 (31) 

Other Neurological 

Condition(s) 
0.88 (0.57-1.36) 0.57 14.1 (32) 

Poor Self-Rated Health 1.42 (0.93-2.17) 0.11 19.0 (36) 

Fear of Falling 1.96 (1.29-2.99) 0.002 18.5 (93) 

Presence of ≥ 2 

Environmental Hazards 
0.89 (0.46-1.73) 0.73 13.9 (11) 

Length of Time Client is 

Alone During the Day 
   

Never or Hardly Ever 1.00 (reference)  12.2 (76) 

About One Hour 1.85 (1.07-3.19) 0.03 20.4 (20) 

Long Periods of Time 2.54 (1.52-4.25) 0.0004 26.0 (25) 

All of the Time 4.81 (1.67-13.88) 0.004 40.0 (6) 

Absence of Informal 

Support 
1.87 (0.37-9.35) 0.45 25.0 (2) 

 

Ambulatory HC Clients in the Comparison Group 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 0.81 (0.75-0.87) < 0.0001 13.6 (1700) 

≥ 65 to < 75 1.00 (reference)  16.3 (1827) 

≥ 75 to < 85 1.21 (1.14-1.28) < 0.0001 19.0 (5129) 

≥ 85 to < 95 1.47 (1.39-1.56) < 0.0001 22.2 (5890) 
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≥ 95 to < 115 1.75 (1.60-1.92) < 0.0001 25.4 (851) 

Male 0.97 (0.93-1.01) 0.10 18.7 (4451) 

Vision    

Adequate 1.00 (reference)  18.2 (10832) 

Impaired/Moderately 

Impaired 
1.24 (1.19-1.30) < 0.0001 21.6 (3839) 

Highly/Severely Impaired 1.26 (1.16-1.37) < 0.0001 21.9 (728) 

Wandering in Last 3 Days 1.16 (0.87-1.55) 0.32 21.5 (58) 

Diabetes 1.12 (1.08-1.16) < 0.0001 20.4 (4124) 

Arthritis 1.24 (1.19-1.28) < 0.0001 20.5 (9437) 

Hip Fracture 1.09 (1.00-1.20) 0.05 20.5 (625) 

Diagnosed Cardiovascular 

Condition(s) 
1.18 (1.14-1.23) < 0.0001 20.0 (10255) 

Unsteady Gait 1.56 (1.51-1.62) < 0.0001 22.4 (9275) 

≥ 9 Medications 1.29 (1.25-1.34) < 0.0001 21.4 (8212) 

Medication Use in Last 7 

Days 
   

Antipsychotic/Neuroleptic 1.01 (0.93-1.09) 0.81 19.2 (834) 

Anxiolytic 1.14 (1.09-1.19) < 0.0001 20.8 (3010) 

Antidepressant 1.34 (1.28-1.39) < 0.0001 22.9 (3512) 

Hypnotic or Analgesic 1.14 (1.08-1.19) < 0.0001 20.8 (2313) 

Bladder Continence in Last 

7 Days 
   

Continent/Continent with 

Catheter 
1.00 (reference)  17.3 (9354) 

Usually Continent/ 

Occasionally Incontinent 
1.37 (1.31-1.43) < 0.0001 22.2 (3821) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

1.53 (1.45-1.61) < 0.0001 24.2 (2225) 

Worsening of Bladder 

Continence 
1.40 (1.31-1.50) < 0.0001 24.4 (1255) 

Bowel Continence in Last 7 

Days 
   

Continent/Continent with 

Ostomy 
1.00 (reference)  18.8 (13939) 

Usually Continent/ 

Occasionally Incontinent 
1.36 (1.26-1.46) < 0.0001 23.8 (1091) 

Frequently Incontinent/ 

Completely Incontinent/Did 
1.18 (1.05-1.33) 0.005 21.4 (370) 
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Not Occur 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  18.6 (12067) 

Supervision to Limited 

Assistance 
1.21 (1.16-1.27) < 0.0001 21.7 (2778) 

Extensive to Maximal 

Assistance 
1.05 (0.95-1.15) 0.35 19.3 (531) 

Dependent to Total 

Dependence 
0.58 (0.37-0.91) 0.02 11.7 (22) 

ADL Decline 1.22 (1.16-1.28) < 0.0001 20.9 (4718) 

DRS Score    

0 1.00 (reference)  18.5 (10047) 

1-2 1.10 (1.05-1.15) < 0.0001 19.9 (3291) 

3+ 1.20 (1.13-1.26) < 0.0001 21.3 (2056) 

CPS Score    

Intact 1.00 (reference)  17.4 (8962) 

Borderline Intact to Mild 

Impairment 
1.36 (1.31-1.41) < 0.0001 22.3 (6057) 

Moderate to Moderate 

Severe Impairment 
1.22 (1.07-1.39) 0.004 20.4 (290) 

Severe to Very Severe 

Impairment 
0.89 (0.71-1.12) 0.33 15.9 (91) 

Worsening Decision 

Making 
1.40 (1.30-1.50) < 0.0001 24.4 (1116) 

Pain Scale Score    

0 1.00 (reference)  17.5 (4280) 

1-2 1.14 (1.09-1.18) < 0.0001 19.4 (8784) 

3 1.27 (1.20-1.35) < 0.0001 21.3 (2335) 

CHESS Score    

No Health Instability 1.00 (reference)  17.1 (5384) 

Minimal to Low Health 

Instability 
1.21 (1.17-1.26) < 0.0001 20.0 (8487) 

Moderate to Very High 

Health Instability 
1.45 (1.36-1.55) < 0.0001 23.0 (1529) 

Dizziness or 

Lightheadedness 
1.18 (1.13-1.22) < 0.0001 21.8 (2574) 

Poor Self-Rated Health 1.13 (1.09-1.18) < 0.0001 20.7 (3414) 

Fear of Falling 1.34 (1.29-1.39) < 0.0001 22.0 (6678) 

Stair Climbing in Last 3    
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Days 

Without Help 1.00 (reference)  16.7 (5912) 

With Help/Did Not Occur 1.32 (1.28-1.37) < 0.0001 21.0 (9486) 

Presence of ≥ 2 

Environmental Hazards 
1.14 (1.03-1.26) 0.01 21.1 (475) 

Length of Time Client is 

Alone During the Day 
   

Never or Hardly Ever 1.00 (reference)  17.9 (4581) 

About One Hour 1.11 (1.05-1.18) 0.0007 19.6 (1720) 

Long Periods of Time 1.15 (1.10-1.20) < 0.0001 20.1 (5688) 

All of the Time 1.07 (1.02-1.12) 0.007 19.0 (3410) 

Absence of Informal 

Support 
0.69 (0.62-0.78) < 0.0001 14.2 (335) 

 

Non-Ambulatory HC Clients in the Comparison Group 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 0.78 (0.63-0.96) 0.02 11.1 (256) 

≥ 65 to < 75 1.00 (reference)  13.8 (159) 

≥ 75 to < 85 1.09 (0.88-1.35) 0.42 14.9 (255) 

≥ 85 to < 95 1.04 (0.83-1.30) 0.76 14.3 (196) 

≥ 95 to < 115 1.05 (0.73-1.51) 0.81 14.4 (43) 

Male 0.95 (0.82-1.10) 0.48 12.9 (367) 

Vision    

Adequate 1.00 (reference)  12.7 (621) 

Impaired/Moderately 

Impaired 
1.21 (1.03-1.42) 0.02 15.0 (238) 

Highly/Severely Impaired 1.10 (0.81-1.50) 0.54 13.8 (50) 

Diabetes 1.28 (1.11-1.49) 0.001 15.4 (310) 

Arthritis 1.29 (1.12-1.48) 0.0004 14.8 (498) 

Hip Fracture 1.14 (0.84-1.55) 0.41 14.8 (50) 

Diagnosed Cardiovascular 

Condition(s) 
1.37 (1.19-1.58) < 0.0001 14.8 (571) 

Unsteady Gait 1.64 (1.41-1.91) < 0.0001 15.5 (625) 

≥ 9 Medications 1.29 (1.22-1.49) 0.0004 14.7 (534) 

Medication Use in Last 7    
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Days 

Antipsychotic/Neuroleptic 1.17 (0.87-1.57) 0.31 15.0 (54) 

Anxiolytic 1.20 (1.01-1.42) 0.03 15.0 (205) 

Antidepressant 1.58 (1.35-1.83) < 0.0001 17.5 (299) 

Hypnotic or Analgesic 1.27 (1.06-1.52) 0.01 15.7 (172) 

Bladder Continence in Last 

7 Days 
   

Continent/Continent with 

Catheter 
1.00 (reference)  12.4 (479) 

Usually Continent/ 

Occasionally Incontinent 
1.43 (1.19-1.71) 0.0001 16.8 (199) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

1.06 (0.89-1.25) 0.53 13.0 (231) 

Worsening of Bladder 

Continence 
1.20 (0.95-1.50) 0.12 15.2 (98) 

Bowel Continence in Last 7 

Days 
   

Continent/Continent with 

Ostomy 
1.00 (reference)  14.5 (727) 

Usually Continent/ 

Occasionally Incontinent 
0.92 (0.74-1.15) 0.47 13.6 (110) 

Frequently Incontinent/ 

Completely Incontinent/Did 

Not Occur 

0.45 (0.35-0.57) < 0.0001 7.0 (72) 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  16.7 (391) 

Supervision to Limited 

Assistance 
1.09 (0.91-1.30) 0.35 18.0 (232) 

Extensive to Maximal 

Assistance 
0.59 (0.50-0.71) < 0.0001 10.7 (208) 

Dependent to Total 

Dependence 
0.33 (0.25-0.42) < 0.0001 6.2 (78) 

ADL Decline 1.49 (1.19-1.86) 0.0005 15.2 (333) 

DRS Score    

0 1.00 (reference)  12.5 (577) 

1-2 1.14 (0.96-1.36) 0.13 14.1 (198) 

3+ 1.34 (1.09-1.65) 0.005 16.1 (134) 

CPS Score    

Intact 1.00 (reference)  12.6 (530) 
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Borderline Intact to Mild 

Impairment 
1.35 (1.16-1.56) < 0.0001 16.2 (337) 

Moderate to Moderate 

Severe Impairment 
0.78 (0.51-1.20) 0.26 10.1 (25) 

Severe to Very Severe 

Impairment 
0.42 (0.26-0.70) 0.0007 5.7 (17) 

Worsening Decision 

Making 
0.87 (0.64-1.20) 0.41 11.9 (45) 

Pain Scale Score    

0 1.00 (reference)  11.2 (209) 

1-2 1.27 (1.07-1.51) 0.006 13.8 (512) 

3 1.40 (1.13-1.73) 0.002 15.0 (188) 

CHESS Score    

No Health Instability 1.00 (reference)  10.7 (290) 

Minimal to Low Health 

Instability 
1.45 (1.24-1.69) < 0.0001 14.8 (531) 

Moderate to Very High 

Health Instability 
1.59 (1.22-2.05) 0.0005 16.0 (88) 

Dizziness or 

Lightheadedness 
1.27 (1.10-1.47) 0.001 18.0 (106) 

Poor Self-Rated Health 1.24 (1.06-1.45) 0.009 15.2 (246) 

Presence of ≥ 2 

Environmental Hazards 
0.88 (0.66-1.16) 0.36 11.9 (58) 

Fear of Falling 1.27 (1.11-1.47) 0.0007 14.9 (448) 

Length of Time Client is 

Alone During the Day 
   

Never or Hardly Ever 1.00 (reference)  11.3 (337) 

About One Hour 1.14 (0.92-1.41) 0.24 12.6 (129) 

Long Periods of Time 1.39 (1.18-1.64) 0.0001 15.0 (313) 

All of the Time 1.67 (1.34-2.08) < 0.0001 17.5 (130) 

Absence of Informal 

Support 
0.94 (0.64-1.39) 0.75 12.6 (30) 

 

Results of Bivariate Analyses in LTC 

The % (n) column states the percentage of individuals within each level of the independent 

variables who fell within 30 days prior to their follow-up assessment. E.g. of all ambulatory LTC 
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residents with dementia who are female, 14.3% of them fell in the 30 days prior to their follow-

up assessment.  

Ambulatory LTC Residents with Dementia 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 0.91 (0.69-1.22) 0.54 11.0 (71) 

≥ 65 to < 75 1.00 (reference)  12.0 (200) 

≥ 75 to < 85 1.26 (1.07-1.47) 0.006 14.6 (1075) 

≥ 85 to < 95 1.37 (1.17-1.61) < 0.0001 15.7 (1513) 

≥ 95 to < 115 1.46 (1.19-1.79) 0.0003 16.6 (230) 

Gender    

Female 1.00 (reference)  14.3 (2064) 

Male 1.17 (1.08-1.27) 0.0002 16.3 (1024) 

Other Sex 1.06 (0.31-3.61) 0.93 15.0 (3) 

Vision    

Adequate 1.00 (reference)  13.8 (1758) 

Impaired/ Moderately 

Impaired 
1.28 (1.18-1.38) < 0.0001 17.0 (1178) 

Highly/Severely Impaired 1.08 (0.90-1.29) 0.41 14.8 (149) 

Wandering in Last 7 Days 1.68 (1.56-1.82) < 0.0001 19.3 (1440) 

Diabetes Mellitus 1.00 (0.91-1.10) 0.99 14.9 (682) 

Arthritis 1.05 (0.97-1.13) 0.25 15.3 (1136) 

Hip Fracture  1.20 (0.98-1.46) 0.08 17.2 (122) 

Diagnosed Cardiovascular 

Condition(s) 
1.07 (0.99-1.16) 0.08 15.3 (1900) 

Unsteady Gait 1.52 (1.40-1.64) < 0.0001 17.7 (1714) 

≥ 9 Medications 1.13 (1.05-1.22) 0.002 15.6 (1827) 

Medication Use in Last 7 

Days 
   

Antipsychotic  1.22 (1.13-1.32) < 0.0001 16.3 (1492) 

Antianxiety  1.23 (1.11-1.37) < 0.0001 17.3 (519) 

Antidepressant 1.19 (1.11-1.29) < 0.0001 16.0 (1675) 

Hypnotic 1.15 (0.97-1.35) 0.10 16.6 (189) 

Diuretic 0.99 (0.91-1.08) 0.81 14.8 (990) 

Bladder Continence in Last    
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14 Days 

Continent 1.00 (reference)  11.2 (721) 

Usually Continent/ 

Occasionally Incontinent 
1.46 (1.31-1.63) < 0.0001 15.6 (718) 

Frequently Incontinent 1.71 (1.54-1.91) < 0.0001 17.8 (827) 

Incontinent 1.53 (1.38-1.71) < 0.0001 16.3 (825) 

Bowel Continence in Last 

14 Days  
   

Continent 1.00 (reference)  13.3 (1468) 

Usually Continent to 

Frequently Incontinent 
1.44 (1.32-1.56) < 0.0001 18.1 (1167) 

Completely Incontinent 1.07 (0.96-1.) 0.22 14.1 (456) 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  9.0 (176) 

Supervision to Limited 

Assistance 
1.49 (1.26-1.77) < 0.0001 12.8 (883) 

Extensive to Maximal 

Assistance 
2.32 (1.97-2.73) < 0.0001 18.6 (1860) 

Dependent to Total 

Dependence 
1.05 (0.85-1.32) 0.62 9.4 (172) 

DRS Score    

0 1.00 (reference)  12.4 (873) 

1-2 1.22 (1.11-1.34) < 0.0001 14.7 (1013) 

3+ 1.52 (1.38-1.67) < 0.0001 17.7 (1205) 

CPS Score    

Intact 1.00 (reference)  9.8 (95) 

Borderline Intact to Mild 

Impairment 
1.26 (1.00-1.58) 0.05 12.0 (704) 

Moderate to Moderate 

Severe Impairment 
1.78 (1.43-2.22) < 0.0001 16.2 (1639) 

Severe to Very Severe 

Impairment 
1.93 (1.54-2.44) < 0.0001 17.4 (653) 

Pain Scale Score     

0 1.00 (reference)  14.7 (2059) 

1-2 1.06 (0.98-1.15) 0.17 15.4 (997) 

3 0.91 (0.64-1.30) 0.61 13.6 (35) 

CHESS Score     

No Health Instability 1.00 (reference)  13.2 (1449) 

Minimal to Low Health 1.33 (1.23-1.44) < 0.0001 16.9 (1475) 
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Instability 

Moderate to Very High 

Health Instability 
1.27 (1.07-1.52) 0.007 16.3 (167) 

Dizziness/Vertigo in Last 7 

Days 
1.27 (1.02-1.57) 0.03 18.1 (104) 

Parkinson’s Disease 1.18 (0.99-1.42) 0.07 17.1 (148) 

Other Neurological 

Condition(s) 
1.02 (0.92-1.13) 0.70 15.1 (485) 

Use of Trunk Restraint 0.49 (0.33-0.75) 0.0008 8.0 (25) 

Use of Chair That Prevents 

Rising 
0.52 (0.33-0.80) 0.003 8.4 (22) 

 

Non-Ambulatory LTC Residents with Dementia 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years     

0 to < 65 0.79 (0.54-1.16) 0.23 5.4 (34) 

≥ 65 to < 75 1.00 (reference)  6.7 (142) 

≥ 75 to < 85 1.04 (0.86-1.25) 0.70 7.0 (749) 

≥ 85 to < 95 1.05 (0.88-1.26) 0.59 7.1 (1255) 

≥ 95 to < 115 1.00 (0.81-1.23) 0.99 6.7 (283) 

Gender    

Female 1.00 (reference)  6.1 (1586) 

Male 1.58 (1.45-1.72) < 0.0001 9.3 (875) 

Other Sex 1.71 (0.52-5.65) 0.38 10.0 (3) 

Vision    

Adequate 1.00 (reference)  8.0 (1163) 

Impaired/ Moderately 

Impaired 
0.88 (0.81-0.96) 0.004 7.1 (1089) 

Highly/Severely Impaired 0.45 (0.39-0.52) < 0.0001 3.8 (212) 

Diabetes Mellitus 1.12 (1.02-1.24) 0.02 7.5 (612) 

Arthritis 1.04 (0.95-1.13) 0.40 7.1 (988) 

Hip Fracture  1.31 (1.16-1.48) < 0.0001 8.7 (308) 

Diagnosed Cardiovascular 

Condition(s) 
1.24 (1.14-1.35) < 0.0001 7.5 (1553) 

Unsteady Gait 2.65 (2.44-2.88) < 0.0001 12.5 (1093) 

≥ 9 Medications 1.38 (1.26-1.50) < 0.0001 7.8 (1587) 
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Medication Use in Last 7 

Days 
   

Antipsychotic  1.19 (1.10-1.29) < 0.0001 7.6 (1062) 

Antianxiety  1.22 (1.09-1.36) 0.0005 8.1 (423) 

Antidepressant 1.39 (1.28-1.52) < 0.0001 8.0 (1428) 

Hypnotic 1.29 (1.09-1.53) 0.003 8.7 (157) 

Diuretic 1.14 (1.05-1.25) 0.002 7.6 (869) 

Bladder Continence in Last 

14 Days 
   

Continent 1.00 (reference)  14.0 (282) 

Usually Continent/ 

Occasionally Incontinent 
1.16 (0.97-1.38) 0.11 15.9 (304) 

Frequently Incontinent 0.71 (0.61-0.83) < 0.0001 10.4 (629) 

Incontinent 0.32 (0.28-0.36) < 0.0001 4.9 (1249) 

Bowel Continence in Last 

14 Days  
   

Continent 1.00 (reference)  14.7 (678) 

Usually Continent to 

Frequently Incontinent 
0.59 (0.53-0.66) < 0.0001 9.2 (979) 

Completely Incontinent 0.24 (0.22-0.27) < 0.0001 4.0 (807) 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  23.7 (45) 

Supervision to Limited 

Assistance 
0.84 (0.58-1.22) 0.36 20.7 (211) 

Extensive to Maximal 

Assistance 
0.46 (0.32-0.64) < 0.0001 12.4 (1274) 

Dependent to Total 

Dependence 
0.13 (0.09-0.18) < 0.0001 3.9 (934) 

DRS Score    

0 1.00 (reference)  6.5 (685) 

1-2 0.92 (0.83-1.02) 0.13 6.0 (813) 

3+ 1.33 (1.20-1.48) < 0.0001 8.5 (966) 

CPS Score    

Intact 1.00 (reference)  58 (9.4) 

Borderline Intact to Mild 

Impairment 
1.11 (0.83-1.48) 0.49 10.3 (447) 

Moderate to Moderate 

Severe Impairment 
1.06 (0.80-1.39) 0.69 9.9 (1273) 

Severe to Very Severe 0.39 (0.29-0.51) < 0.0001 3.9 (686) 
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Impairment 

Pain Scale Score     

0 1.00 (reference)  6.6 (1542) 

1-2 1.18 (1.09-1.29) 0.0001 7.7 (889) 

3 0.84 (0.59-1.20) 0.33 5.6 (33) 

CHESS Score     

No Health Instability 1.00 (reference)  6.7 (993) 

Minimal to Low Health 

Instability 
1.05 (0.96-1.15) 0.26 7.0 (1269) 

Moderate to Very High 

Health Instability 
1.28 (1.09-1.50) 0.002 8.4 (202) 

Dizziness/Vertigo in Last 7 

Days 
2.44 (1.90-3.14) < 0.0001 15.2 (74) 

Parkinson’s Disease 0.98 (0.84-1.14) 0.77 6.8 (201) 

Other Neurological 

Condition(s) 
1.02 (0.93-1.12) 0.68 7.0 (611) 

Use of Trunk Restraint 0.53 (0.47-0.59) < 0.0001 4.3 (399) 

Use of Chair That Prevents 

Rising 
0.38 (0.34-0.44) < 0.0001 3.2 (254) 

 

Ambulatory LTC Residents with PD 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 1.17 (0.54-2.54) 0.69 18.5 (10) 

≥ 65 to < 75 1.00 (reference)  16.3 (35) 

≥ 75 to < 85 0.85 (0.56-1.29) 0.44 14.1 (99) 

≥ 85 to < 95 1.14 (0.75-1.73) 0.55 18.1 (108) 

≥ 95 to < 115 1.03 (0.42-2.50) 0.95 16.7 (7) 

Gender    

Female 1.00 (reference)  14.7 (128) 

Male 1.26 (0.96-1.64) 0.09 17.8 (131) 

Other Sex < 0.001 0.98  0 (0) 

Vision    

Adequate 1.00 (reference)  16.2 (161) 

Impaired/ Moderately 

Impaired 
1.08 (0.82-1.44) 0.57 17.3 (92) 
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Highly/Severely Impaired 0.46 (0.20-1.07) 0.07 8.1 (6) 

Wandering in Last 7 Days 1.88 (1.38-2.56) < 0.0001 23.9 (71) 

Diabetes Mellitus 1.03 (0.75-1.41) 0.87 16.4 (58) 

Arthritis 0.98 (0.74-1.29) 0.87 15.9 (92) 

Hip Fracture  1.05 (0.54-2.02) 0.90 16.7 (11) 

Diagnosed Cardiovascular 

Condition(s) 
0.79 (0.60-1.03) 0.08 14.6 (130) 

Unsteady Gait 1.52 (1.16-2.00) 0.003 18.6 (164) 

≥ 9 Medications 1.32 (0.97-1.80) 0.08 17.1 (199) 

Medication Use in Last 7 

Days 
   

Antipsychotic  0.91 (0.69-1.19) 0.48 15.3 (92) 

Antianxiety  0.83 (0.58-1.18) 0.29 14.1 (43) 

Antidepressant 1.21 (0.92-1.58) 0.17 17.3 (148) 

Hypnotic 0.84 (0.51-1.37) 0.47 14.0 (20) 

Diuretic 0.74 (0.54-0.99) 0.04 13.3 (64) 

Bladder Continence in Last 

14 Days 
   

Continent 1.00 (reference)  9.7 (47) 

Usually Continent/ 

Occasionally Incontinent 
2.08 (1.39-3.11) 0.0003 18.3 (67) 

Frequently Incontinent 2.93 (1.99-4.30) < 0.0001 23.9 (88) 

Incontinent 1.60 (1.06-2.42) 0.03 14.5 (57) 

Bowel Continence in Last 

14 Days  
   

Continent 1.00 (reference)  14.9 (141) 

Usually Continent to 

Frequently Incontinent 
1.47 (1.10-1.97) 0.01 20.5 (90) 

Completely Incontinent 0.83 (0.54-1.28) 0.40 12.7 (28) 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  11.3 (20) 

Supervision to Limited 

Assistance 
1.07 (0.63-1.84) 0.80 12.0 (60) 

Extensive to Maximal 

Assistance 
2.22 (1.35-3.64) 0.002 22.0 (162) 

Dependent to Total 

Dependence 
0.74 (0.38-1.47) 0.39 8.6 (17) 

DRS Score    

0 1.00 (reference)  17.5 (108) 
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1-2 0.73 (0.52-1.01) 0.05 13.3 (70) 

3+ 0.99 (0.72-1.36) 0.95 17.3 (81) 

CPS Score    

Intact 1.00 (reference)  13.0 (41) 

Borderline Intact to Mild 

Impairment 
1.09 (0.73-1.63) 0.67 14.0 (81) 

Moderate to Moderate 

Severe Impairment 
1.74 (1.18-2.56) 0.005 20.6 (112) 

Severe to Very Severe 

Impairment 
1.16 (0.68-1.99) 0.58 14.8 (25) 

Pain Scale Score     

0 1.00 (reference)  17.0 (170) 

1-2 0.84 (0.63-1.11) 0.21 14.6 (85) 

3 0.78 (0.27-2.27) 0.65 13.8 (4) 

CHESS Score     

No Health Instability 1.00 (reference)  15.5 (133) 

Minimal to Low Health 

Instability 
1.15 (0.88-1.52) 0.31 17.4 (115) 

Moderate to Very High 

Health Instability 
0.77 (0.40-1.49) 0.44 12.4 (11) 

Dizziness/Vertigo in Last 7 

Days 
1.11 (0.57-2.15) 0.76 17.5 (11) 

Dementia 1.17 (0.89-1.53) 0.26 17.1 (148) 

Other Neurological 

Condition(s) 
1.10 (0.77-1.57) 0.61 17.2 (43) 

Use of Trunk Restraint 1.14 (0.50-2.62) 0.75 18.0 (7) 

Use of Chair That Prevents 

Rising 
0.34 (0.08-1.44) 0.14 6.3 (2) 

 

Non-Ambulatory LTC Residents with PD 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 1.36 (0.68-2.74) 0.39 10.7 (11) 

≥ 65 to < 75 1.00 (reference)  8.1 (43) 

≥ 75 to < 85 0.96 (0.68-1.37) 0.84 7.8 (157) 

≥ 85 to < 95 0.84 (0.59-1.20) 0.34 6.9 (138) 
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≥ 95 to < 115 0.83 (0.44-1.55) 0.55 6.8 (14) 

Gender    

Female 1.00 (reference)  5.9 (165) 

Male 1.70 (1.37-2.11) < 0.0001 9.6 (197) 

Other Sex 8.02 (0.72-88.85) 0.09 33.3 (1) 

Vision    

Adequate 1.00 (reference)  8.3 (184) 

Impaired/ Moderately 

Impaired 
0.84 (0.67-1.05) 0.12 7.1 (148) 

Highly/Severely Impaired 0.66 (0.45-0.98) 0.04 5.7 (31) 

Diabetes Mellitus 1.08 (0.84-1.39) 0.56 7.9 (84) 

Arthritis 0.94 (0.75-1.18) 0.59 7.2 (130) 

Hip Fracture  1.31 (0.92-1.85) 0.13 9.3 (39) 

Diagnosed Cardiovascular 

Condition(s) 
1.14 (0.92-1.42) 0.22 7.9 (204) 

Unsteady Gait 2.78 (2.24-3.45) < 0.0001 13.2 (182) 

≥ 9 Medications 1.10 (0.87-1.40) 0.43 7.7 (263) 

Medication Use in Last 7 

Days 
   

Antipsychotic  0.95 (0.75-1.19) 0.65 7.2 (114) 

Antianxiety  0.88 (0.65-1.19) 0.40 6.7 (53) 

Antidepressant 1.15 (0.93-1.43) 0.20 7.9 (197) 

Hypnotic 1.39 (0.94-2.06) 0.10 9.9 (30) 

Diuretic 0.95 (0.75-1.20) 0.64 7.2 (107) 

Bladder Continence in Last 

14 Days 
   

Continent 1.00 (reference)  13.0 (50) 

Usually Continent/ 

Occasionally Incontinent 
0.91 (0.58-1.43) 0.69 12.0 (39) 

Frequently Incontinent 0.85 (0.60-1.22) 0.38 11.3 (110) 

Incontinent 0.37 (0.26-0.51) < 0.0001 5.2 (164) 

Bowel Continence in Last 

14 Days  
   

Continent 1.00 (reference)  12.6 (126) 

Usually Continent to 

Frequently Incontinent 
0.75 (0.59-0.96) 0.02 9.7 (157) 

Completely Incontinent 0.26 (0.19-0.34) < 0.0001 3.6 (80) 

ADL Hierarchy Scale Score    
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Independent 1.00 (reference)  13.9 (5) 

Supervision to Limited 

Assistance 
1.78 (0.64-4.99) 0.27 22.3 (29) 

Extensive to Maximal 

Assistance 
0.90 (0.35-2.35) 0.83 12.7 (172) 

Dependent to Total 

Dependence 
0.31 (0.12-0.80) 0.02 4.7 (157) 

DRS Score    

0 1.00 (reference)  7.7 (117) 

1-2 0.94 (0.73-1.21) 0.61 7.3 (140) 

3+ 0.96 (0.73-1.26) 0.74 7.4 (106) 

CPS Score    

Intact 1.00 (reference)  8.3 (34) 

Borderline Intact to Mild 

Impairment 
1.27 (0.85-1.91) 0.24 10.3 (109) 

Moderate to Moderate 

Severe Impairment 
1.18 (0.80-1.73) 0.41 9.6 (161) 

Severe to Very Severe 

Impairment 
0.40 (0.26-0.62) < 0.0001 3.5 (59) 

Pain Scale Score     

0 1.00 (reference)  7.6 (224) 

1-2 0.97 (0.78-1.21) 0.78 7.4 (139) 

3 0.48 (0.15-1.53) 0.21 3.8 (3) 

CHESS Score     

No Health Instability 1.00 (reference)  7.8 (166) 

Minimal to Low Health 

Instability 
0.89 (0.72-1.12) 0.32 7.0 (169) 

Moderate to Very High 

Health Instability 
1.16 (0.76-1.76) 0.50 8.9 (28) 

Dizziness/Vertigo in Last 7 

Days 
1.19 (0.60-2.38) 0.62 8.7 (9) 

Dementia 0.79 (0.64-0.98) 0.03 6.8 (201) 

Other Neurological 

Condition(s) 
1.17 (0.91-1.51) 0.22 8.4 (87) 

Use of Trunk Restraint 0.64 (0.48-0.85) 0.002 5.3 (57) 

Use of Chair That Prevents 

Rising 
0.45 (0.32-0.63) < 0.0001 4.0 (41) 
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Ambulatory LTC Residents in the Comparison Group 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 0.68 (0.48-0.95) 0.03 6.1 (55) 

≥ 65 to < 75 1.00 (reference)  8.7 (93) 

≥ 75 to < 85 1.10 (0.86-1.41) 0.45 9.5 (271) 

≥ 85 to < 95 1.19 (0.95-1.51) 0.14 10.2 (476) 

≥ 95 to < 115 1.70 (1.29-2.24) 0.0002 14.0 (146) 

Gender    

Female 1.00 (reference)  10.3 (744) 

Male 0.87 (0.75-1.00) 0.05 9.1 (297) 

Other Sex < 0.001 0.97 0.0 (0) 

Vision    

Adequate 1.00 (reference)  9.2 (642) 

Impaired/ Moderately 

Impaired 
1.25 (1.09-1.44) 0.001 11.3 (339) 

Highly/Severely Impaired 1.20 (0.91-1.58) 0.21 10.9 (60) 

Wandering in Last 7 Days 1.80 (1.45-2.23) < 0.0001 15.9 (111) 

Diabetes Mellitus 1.12 (0.97-1.29) 0.12 10.6 (307) 

Arthritis 1.19 (1.05-1.35) 0.009 10.8 (468) 

Hip Fracture  1.38 (1.03-1.85) 0.03 13.0 (54) 

Diagnosed Cardiovascular 

Condition(s) 
1.02 (0.89-1.16) 0.83 9.9 (681) 

Unsteady Gait 1.41 (1.24-1.60) < 0.0001 11.7 (525) 

≥ 9 Medications 1.41 (1.22-1.64) < 0.0001 10.8 (778) 

Medication Use in Last 7 

Days 
   

Antipsychotic  1.12 (0.97-1.30) 0.13 10.7 (267) 

Antianxiety  1.03 (0.89-1.20) 0.68 10.1 (234) 

Antidepressant 1.47 (1.30-1.67) < 0.0001 11.9 (531) 

Hypnotic 1.13 (0.92-1.40) 0.25 10.9 (108) 

Diuretic 1.23 (1.08-1.39) 0.002 10.9 (517) 

Bladder Continence in Last 

14 Days 
   

Continent 1.00 (reference)  7.9 (423) 

Usually Continent/ 

Occasionally Incontinent 
1.40 (1.19-1.64) < 0.0001 10.8 (269) 
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Frequently Incontinent 1.98 (1.67-2.35) < 0.0001 14.6 (228) 

Incontinent 1.42 (1.15-1.75) 0.001 10.9 (121) 

Bowel Continence in Last 

14 Days  
   

Continent 1.00 (reference)  9.2 (745) 

Usually Continent to 

Frequently Incontinent 
1.59 (1.37-1.85) < 0.0001 13.9 (257) 

Completely Incontinent 0.68 (0.49-0.95) 0.02 6.5 (39) 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  8.1 (229) 

Supervision to Limited 

Assistance 
1.16 (0.98-1.37) 0.10 9.3 (399) 

Extensive to Maximal 

Assistance 
1.77 (1.49-2.11) < 0.0001 13.5 (365) 

Dependent to Total 

Dependence 
0.86 (0.62-1.18) 0.35 7.0 (48) 

DRS Score     

0 1.00 (reference)  8.7 (425) 

1-2 1.21 (1.04-1.41) 0.02 10.3 (309) 

3+ 1.38 (1.18-1.62) < 0.0001 11.6 (307) 

CPS Score    

Intact 1.00 (reference)  7.8 (342) 

Borderline Intact to Mild 

Impairment 
1.38 (1.19-1.60) < 0.0001 10.5 (433) 

Moderate to Moderate 

Severe Impairment 
1.97 (1.65-2.35) < 0.0001 14.3 (237) 

Severe to Very Severe 

Impairment 
1.15 (0.77-1.71) 0.49 8.9 (29) 

Pain Scale Score     

0 1.00 (reference)  9.8 (555) 

1-2 1.03 (0.91-1.18) 0.63 10.1 (454) 

3 1.03 (0.71-1.50) 0.88 10.0 (32) 

CHESS Score     

No Health Instability 1.00 (reference)  8.5 (510) 

Minimal to Low Health 

Instability 
1.43 (1.25-1.63) < 0.0001 11.8 (482) 

Moderate to Very High 

Health Instability 
1.39 (1.02-1.90) 0.04 11.5 (49) 

Dizziness/Vertigo in Last 7 1.67 (1.28-2.18) 0.0002 15.2 (67) 
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Days 

Use of Trunk Restraint 0.76 (0.23-2.47) 0.65 7.7 (3) 

Use of Chair That Prevents 

Rising 
0.29 (0.04-2.15) 0.23 3.1 (1) 

 

Non-Ambulatory LTC Residents in the Comparison Group 

Risk Factor Odds Ratio (95% CI) P Value % (n) That Fell 

Age in Years    

0 to < 65 0.95 (0.64-1.39) 0.78 6.6 (44) 

≥ 65 to < 75 1.00 (reference)  6.9 (74) 

≥ 75 to < 85 1.05 (0.80-1.38) 0.70 7.3 (234) 

≥ 85 to < 95 1.20 (0.93-1.55) 0.16 8.2 (481) 

≥ 95 to < 115 1.22 (0.92-1.63) 0.17 8.3 (159) 

Gender    

Female 1.00 (reference)  7.3 (693) 

Male 1.25 (1.09-1.44) 0.002 9.0 (299) 

Other Sex < 0.001 0.96 0 (0) 

Vision    

Adequate 1.00 (reference)  7.9 (564) 

Impaired/ Moderately 

Impaired 
1.01 (0.88-1.64) 0.84 8.0 (360) 

Highly/Severely Impaired 0.77 (0.59-1.01) 0.05 6.2 (66) 

Diabetes Mellitus 1.14 (0.99-1.31) 0.06 8.4 (324) 

Arthritis 0.98 (0.86-1.11) 0.74 7.7 (459) 

Hip Fracture  1.18 (0.96-1.45) 0.12 8.9 (109) 

Diagnosed Cardiovascular 

Condition(s) 
1.05 (0.91-1.21) 0.50 7.9 (682) 

Unsteady Gait 1.99 (1.75-2.27) < 0.0001 11.5 (455) 

≥ 9 Medications 1.33 (1.13-1.56) 0.0005 8.3 (788) 

Medication Use in Last 7 

Days 
   

Antipsychotic  1.05 (0.90-1.24) 0.53 8.1 (204) 

Antianxiety  1.07 (0.91-1.25) 0.43 8.1 (216) 

Antidepressant 1.14 (1.00-1.30) 0.04 8.3 (507) 

Hypnotic 1.21 (0.98-1.49) 0.08 9.1 (104) 

Diuretic 1.15 (1.01-1.30) 0.04 8.3 (528) 
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Bladder Continence in Last 

14 Days 
   

Continent 1.00 (reference)  10.3 (280) 

Usually Continent/ 

Occasionally Incontinent 
1.01 (0.84-1.23) 0.89 10.4 (199) 

Frequently Incontinent 0.83 (0.69-0.99) 0.04 8.7 (249) 

Incontinent 0.46 (0.39-0.55) < 0.0001 5.0 (264) 

Bowel Continence in Last 

14 Days  
   

Continent 1.00 (reference)  10.5 (566) 

Usually Continent to 

Frequently Incontinent 
0.67 (0.58-0.78) < 0.0001 7.3 (292) 

Completely Incontinent 0.36 (0.29-0.43) < 0.0001 4.0 (134) 

ADL Hierarchy Scale Score    

Independent 1.00 (reference)  12.3 (71) 

Supervision to Limited 

Assistance 
1.04 (0.77-1.39) 0.81 12.7 (177) 

Extensive to Maximal 

Assistance 
0.72 (0.55-0.93) 0.01 9.1 (528) 

Dependent to Total 

Dependence 
0.33 (0.25-0.43) < 0.0001 4.4 (216) 

DRS Score     

0 1.00 (reference)  7.7 (348) 

1-2 0.98 (0.83-1.15) 0.78 7.5 (290) 

3+ 1.10 (0.90-1.23) 0.50 8.1 (354) 

CPS Score    

Intact 1.00 (reference)  7.4 (285) 

Borderline Intact to Mild 

Impairment 
1.26 (1.07-1.47) 0.004 9.1 (413) 

Moderate to Moderate 

Severe Impairment 
1.10 (0.92-1.32) 0.29 8.1 (242) 

Severe to Very Severe 

Impairment 
0.51 (0.38-0.70) < 0.0001 4.0 (52) 

Pain Scale Score     

0 1.00 (reference)  7.4 (437) 

1-2 1.07 (0.94-1.22) 0.32 7.9 (497) 

3 1.33 (1.00-1.77) 0.05 9.6 (58) 

CHESS Score     

No Health Instability 1.00 (reference)  7.7 (398) 
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Minimal to Low Health 

Instability 
1.01 (0.89-1.16) 0.84 7.8 (516) 

Moderate to Very High 

Health Instability 
1.00 (0.78-1.29) 1.00 7.7 (78) 

Dizziness/Vertigo in Last 7 

Days 
1.86 (1.35-2.56) 0.0001 13.3 (45) 

Use of Trunk Restraint 0.39 (0.27-0.55) < 0.0001 3.3 (32) 

Use of Chair That Prevents 

Rising 
0.37 (0.25-0.55) < 0.0001 3.2 (27) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

190 

  

APPENDIX B 

Model Building and Selection Methods 

Ambulatory HC Clients with Dementia 

 

Step 1-Add Parkinson’s disease 

QICu = 32032.64 

P value < 0.0001 

Step 2-Add unsteady gait 

QICu = 31710.11 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

 

Step 3-Add fear of falling 

QICu = 31703.88 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Fear of Falling 0.009 

 

Step 4-Add bladder continence 

QICu = 31650.55 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Fear of Falling 0.04 

Bladder Cont. < 0.0001 

 

Step 5-Remove fear of falling, add pain 

scale score 

QICu = 31640.27 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score < 0.0001 

 

Step 6-Add age 

QICu = 31601.47 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score < 0.0001 

Age < 0.0001 

 

Step 7-Add dizziness or lightheadedness 

QICu = 31581.24 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score < 0.0001 

Age < 0.0001 

Dizziness 0.0004 

 

 Step 8-Add stair climbing 

QICu = 31569.94 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0001 

Age < 0.0001 

Dizziness 0.0004 

Stair Climbing 0.0003 

 

Step 9-Add worsening bladder continence 
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QICu = 31557.60 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0001 

Age < 0.0001 

Dizziness 0.0005 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

 

Step 10-Add poor self-rated health 

QICu = 31557.74 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0002 

Age < 0.0001 

Dizziness 0.0009 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

Poor Self-Rated 

Health 

0.02 

 

Step 11-Remove poor self-rated health, add 

vision 

QICu = 31554.46 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0003 

Age < 0.0001 

Dizziness 0.0007 

Stair Climbing 0.0004 

Worsening 

bladder 

continence 

< 0.0001 

Vision 0.02 

 

Step 12-Remove vision, add ADL Hierarchy 

QICu = 31549.78 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0002 

Age < 0.0001 

Dizziness 0.0005 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.003 

 

Step 13- Add ≥ 9 medications 

QICu = 31536.09 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.002 

Age < 0.0001 

Dizziness 0.0008 

Stair Climbing 0.001 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.003 

≥ 9 Medications < 0.0001 

 

Step 14-Add CHESS Score 
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QICu = 31540.07 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.001 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.001 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.004 

≥ 9 Medications < 0.0001 

CHESS Score 0.62 

 

Step 15-Remove CHESS Score, add bowel 

continence 

QICu = 31539.43 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.002 

Age < 0.0001 

Dizziness 0.0008 

Stair Climbing 0.001 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.003 

≥ 9 Medications < 0.0001 

Bowel Cont.  0.48 

 

Step 16-Remove bowel continence, add 

arthritis 

QICu = 31533.54 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.04 

Age < 0.0001 

Dizziness 0.0009 

Stair Climbing 0.001 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.004 

≥ 9 Medications < 0.0001 

Arthritis  0.03 

 

Step 17- Remove arthritis, add other 

neurological conditions 

QICu = 31534.04 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.002 

Age < 0.0001 

Dizziness 0.0009 

Stair Climbing 0.001 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.003 

≥ 9 Medications < 0.0001 

Other Neuro 0.02 

 

Step 18-Remove other neurological 

conditions, add antidepressant use 

QICu = 31528.07 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.003 

Age < 0.0001 
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Dizziness 0.0009 

Stair Climbing 0.002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.003 

≥ 9 Medications < 0.0001 

Antidepressant 0.006 

 

Step 19-Add ADL decline 

QICu = 31529.73 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.002 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.003 

≥ 9 Medications < 0.0001 

Antidepressant 0.005 

ADL Decline 0.56 

 

Step 20-Remove ADL decline, add gender 

QICu = 31497.68 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0009 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.003 

≥ 9 Medications < 0.0001 

Antidepressant 0.004 

Gender < 0.0001 

 

Step 21-Add absence of informal support 

QICu = 31486.80 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0007 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.004 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

 

Step 22-Add cardiovascular disease 

QICu = 31488.67 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0008 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 
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Antidepressant 0.004 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

Cardiovascular 

Disease 

0.83 

 

Step 23-Remove cardiovascular disease, add 

presence of ≥ 2 environmental hazards 

QICu = 31488.09 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0008 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.004 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

Presence of ≥ 2 

Environmental 

Hazards 

0.39 

 

Step 24-Remove presence of environmental 

hazards, add use of hypnotic or analgesic 

QICu = 31488.69 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.001 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

Hypnotic or 

Analgesic 

0.75 

 

Step 25-Remove use of hypnotic or 

analgesic, try adjusting for assessment 

interval 

QICu = 31480.45 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0007 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal 

Support 

0.007 

Assessment 

Interval 

0.001 

 

Step 26-Try adding fear of falling again 

QICu = 31480.68 
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Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.001 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.003 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal Support 

0.008 

Assessment 

Interval 

0.001 

Fear of Falling 0.25 

 

Step 27-Remove fear of falling, add poor 

self-rated health 

QICu = 31481.75 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.001 

Age < 0.0001 

Dizziness 0.002 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.004 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

Assessment 0.002 

Interval 

Poor Self-Rated 

Health 

0.12 

 

Step 28-Remove poor self-rated health, add 

vision 

QICu = 31476.99 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.002 

Age < 0.0001 

Dizziness 0.002 

Stair Climbing 0.0003 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

Assessment 

Interval 

0.001 

Vision 0.02 

 

Step 29-Remove vision, add CHESS Score 

QICu = 31484.43 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0004 

Age < 0.0001 

Dizziness 0.002 

Stair Climbing 0.0002 

Worsening 

bladder 

< 0.0001 
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continence 

ADL Hierarchy 0.003 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

Assessment 

Interval 

0.0009 

CHESS Score 0.47 

 

Step 30-Remove CHESS Score, add bowel 

continence 

QICu = 31484.30 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.0007 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

Assessment 

Interval 

0.001 

Bowel Cont.  0.60 

 

Step 31-Remove bowel continence, add 

arthritis 

QICu = 31475.49 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Pain Score 0.03 

Age < 0.0001 

Dizziness 0.001 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.003 

≥ 9 Medications < 0.0001 

Antidepressant 0.004 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

Assessment 

Interval 

0.001 

Arthritis 0.003 

 

Step 32-Remove Pain Scale Score, add 

diagnosis of other neurological conditions 

QICu = 31475.96 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Age < 0.0001 

Dizziness 0.0008 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal Support 

0.008 

Assessment 

Interval 

0.001 

Arthritis < 0.0001 

Other Neuro 0.15 
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Step 33-Remove diagnosis of other 

neurological conditions, add ADL decline 

QICu = 31477.54 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Age < 0.0001 

Dizziness 0.0009 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

Assessment 

Interval 

0.002 

Arthritis < 0.0001 

ADL Decline 0.71 

 

Step 34-Remove ADL Decline, add 

cardiovascular disease 

QICu = 31477.53 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Age < 0.0001 

Dizziness 0.0007 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal Support 

0.008 

Assessment 

Interval 

0.001 

Arthritis < 0.0001 

Cardiovascular 

Disease 

0.83 

 

Step 35-Remove cardiovascular disease, add 

presence of ≥ 2 environmental hazards 

QICu = 31477.00 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Age < 0.0001 

Dizziness 0.0008 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal Support 

0.007 

Assessment 

Interval 

0.001 

Arthritis < 0.0001 

Presence of ≥ 2 

Environmental 

Hazards 

0.41 

 

Step 36-Remove presence of environmental 

hazards, add use of hypnotic or analgesic 

QICu = 31477.52 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 



 

198 

  

Bladder Cont. < 0.0001 

Age < 0.0001 

Dizziness 0.0008 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal 

Support 

0.007 

Assessment 

Interval 

0.001 

Arthritis < 0.0001 

Hypnotic or 

Analgesic 

0.41 

 

Step 37-FINAL MODEL remove hypnotic 

or analgesic 

QICu = 31475.65 

Variable P value 

Parkinson’s < 0.0001 

Unsteady Gait < 0.0001 

Bladder Cont. < 0.0001 

Age < 0.0001 

Dizziness 0.0007 

Stair Climbing 0.0002 

Worsening 

bladder 

continence 

< 0.0001 

ADL Hierarchy 0.002 

≥ 9 Medications < 0.0001 

Antidepressant 0.003 

Gender < 0.0001 

Absence of 

Informal 

Support 

0.007 

Assessment 

Interval 

0.001 

Arthritis < 0.0001 
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Non-Ambulatory HC Clients with 

Dementia 

 

Step 1-Start with ADL Hierarchy 

QICu = 1542.50 

P value = < 0.0001 

Step 2-Add unsteady gait 

QICu = 1536.23 

Variable P value 

Unsteady gait 0.02 

ADL Hierarchy < 0.0001 

 

Step 3-Add vision 

QICu = 1534.11 

Variable P value 

Unsteady gait 0.03 

ADL Hierarchy < 0.0001 

Vision 0.02 

 

Step 4-Add length of time alone 

QICu = 1527.26 

Variable P value 

Unsteady gait 0.03 

ADL Hierarchy < 0.0001 

Vision 0.03 

Length of Time 

Alone 

0.0001 

 

Step 5-Add bowel continence 

QICu = 1525.94 

 

 

Variable P value 

Unsteady gait 0.04 

ADL Hierarchy < 0.0001 

Vision 0.04 

Length of Time 

Alone 

0.0002 

Bowel Cont. 0.01 

 

Step 6-Remove unsteady gait 

QICu = 1531.09 

Variable P value 

ADL Hierarchy < 0.0001 

Vision 0.05 

Length of Time 

Alone 

0.0002 

Bowel Cont. 0.004 

 

Step 7-Remove vision 

QICu = 1531.40 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0002 

Bowel Cont. 0.001 

 

Step 8-Add ≥ 9 medications 

QICu = 1532.85 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0002 

Bowel Cont. 0.002 

≥ 9 Meds 0.48 

 

Step 9-Remove ≥ 9 medications, add pain 

scale score 
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QICu = 1530.99 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0002 

Bowel Cont. 0.007 

Pain Score 0.003 

 

Step 10-Add cardiovascular disease 

QICu = 1530.55 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0002 

Bowel Cont. 0.007 

Pain Score 0.005 

CVD 0.04 

 

Step 11-Remove cardiovascular disease, add 

antidepressant use 

QICu = 1530.93 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0004 

Bowel Cont. 0.01 

Pain Score 0.006 

Antidepressant 0.06 

 

Step 12-Remove antidepressant use, add 

DRS score 

QICu = 1531.89 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0003 

Bowel Cont. 0.001 

Pain Score 0.005 

DRS Score 0.22 

 

Step 13-Remove DRS score, add bladder 

continence 

QICu = 1532.76 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

< 0.0001 

Bowel Cont. 0.01 

Pain Score 0.004 

Bladder Cont. 0.13 

 

Step 14-Remove bladder continence, add 

CPS score 

QICu = 1531.85 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.002 

Bowel Cont. 0.02 

Pain Score 0.009 

CPS Score 0.38 

 

Step 15-Remove CPS Score, add fear of 

falling 

QICu = 1531.48 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0002 

Bowel Cont. 0.009 

Pain Score 0.006 

Fear of Falling 0.25 
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Step 16-Remove fear of falling, try adjusting 

for age and gender 

QICu = 1533.86 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

< 0.0001 

Bowel Cont. 0.007 

Pain Score 0.003 

Age 0.20 

Gender 0.10 

 

Step 17-Remove age and gender, try 

adjusting for assessment interval 

QICu = 1530.11 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0009 

Bowel Cont. 0.006 

Pain Score 0.004 

Assessment 

Interval 

0.08 

 

Step 18-Remove assessment interval 

QICu = 1530.99 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0002 

Bowel Cont. 0.007 

Pain Score 0.003 

 

Step 19-Remove bowel continence because 

collinearity test determined that it is a linear 

combination of other predictors. Try adding 

unsteady gait again.  

QICu = 1527.29 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0001 

Pain Score 0.0005 

Unsteady Gait 0.03 

 

Step 20-Remove unsteady gait, add vision 

QICu = 1531.54 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0001 

Pain Score 0.0002 

Vision 0.04 

 

Step 21-Remove vision, add ≥ 9 medications 

QICu = 1534.62 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0002 

Pain Score 0.001 

≥ 9 Meds 0.62 

 

Step 22-Remove ≥ 9 medications, add 

cardiovascular disease 

QICu = 1532.27 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0001 

Pain Score 0.0006 

Cardiovascular 

Disease 

0.03 
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Step 23-Remove cardiovascular disease, add 

antidepressant use 

QICu = 1532.38 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0002 

Pain Score 0.0007 

Antidepressant 0.05 

 

Step 24-Remove antidepressant use, add 

DRS Score 

QICu = 1533.43 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0002 

Pain Score 0.0006 

DRS Score 0.15 

 

Step 25-Remove DRS Score, add CPS Score 

QICu = 1531.61 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.002 

Pain Score 0.002 

CPS Score 0.24 

Step 26-Remove CPS Score, add bladder 

continence 

QICu = 1533.18 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

< 0.0001 

Pain Score 0.0008 

Bladder Cont. 0.09 

 

Step 27-Remove bladder continence, add 

fear of falling 

QICu = 1532.82 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

< 0.0001 

Pain Score 0.0008 

Fear of Falling 0.17 

 

Step 28-Remove fear of falling, try adjusting 

for age and gender 

QICu = 1535.97 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

< 0.0001 

Pain Score 0.0003 

Age 0.22 

Gender 0.11 

 

Step 29-Remove age and gender, try 

adjusting for assessment interval 

QICu = 1531.91 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0005 

Pain Score 0.0005 

Assessment 

Interval 

0.08 
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Step 30-FINAL MODEL remove 

assessment interval 

QICu = 1532.87 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.0001 

Pain Score 0.0003 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

204 

  

Ambulatory HC Clients with PD 

Step 1-Start with unsteady gait 

QICu = 5609.81 

P value < 0.0001 

Step 2-Add CPS score 

QICu = 5603.27 

Variable P value 

Unsteady gait < 0.0001 

CPS Score 0.002 

 

Step 3-Add wandering 

QICu = 5593.92 

Variable P value 

Unsteady gait < 0.0001 

CPS Score 0.002 

Wandering 0.006 

 

Step 4-Add worsening bladder continence 

QICu = 5589.67 

Variable P value 

Unsteady gait < 0.0001 

CPS Score 0.004 

Wandering 0.008 

Worsening 

Bladder 

Continence 

0.04 

 

Step 5-Remove worsening bladder 

continence and try adjusting for age and 

gender 

QICu = 5594.43 

 

Variable P value 

Unsteady gait < 0.0001 

CPS Score 0.006 

Wandering 0.007 

Age 0.16 

Gender 0.16 

 

Step 6-Remove age and gender; try 

adjusting for assessment interval 

QICu = 5593.36 

Variable P value 

Unsteady gait < 0.0001 

CPS Score 0.002 

Wandering 0.006 

Assessment 

interval 

0.10 

 

Step 7-FINAL MODEL, remove assessment 

interval 

QICu = 5593.92 

Variable P value 

Unsteady gait < 0.0001 

CPS Score 0.002 

Wandering 0.006 
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Non-Ambulatory HC Clients with PD 

Step 1-Start with unsteady gait 

QICu = 695.16 

P value < 0.0001 

Step 2-Add ADL Hierarchy Scale score 

QICU = 640.24 

Variable P value 

Unsteady gait 0.002 

ADL Hierarchy < 0.0001 

 

Step 3-Add CPS Score 

QICu = 633.43 

Variable P value 

Unsteady gait 0.006 

ADL Hierarchy < 0.0001 

CPS Score 0.01 

 

Step 4- Add bowel continence 

QICu = 634.81 

Variable P value 

Unsteady gait 0.008 

ADL < 0.0001 

CPS Score 0.009 

Bowel continence 0.10 

 

 

Step 5-Remove bowel continence, add 

length of time alone 

QICu = 637.12 

 

Variable P value 

Unsteady gait 0.01 

ADL Hierarchy < 0.0001 

CPS Score 0.004 

Length of time 

alone 

0.06 

 

Step 6-Remove length of time alone, add 

pain scale score 

QICu = 637.09 

Variable P value 

Unsteady gait 0.006 

ADL Hierarchy < 0.0001 

CPS Score 0.01 

Pain Score 0.56 

 

Step 7-Remove pain scale, add fear of 

falling 

QICu = 635.02 

Variable P value 

Unsteady gait 0.09 

ADL Hierarchy < 0.0001 

CPS Score 0.02 

Fear of falling 0.40 

 

Step 8-Remove fear of falling, add dementia 

QICu = 633.81 

Variable P value 

Unsteady gait 0.006 

ADL Hierarchy < 0.0001 

CPS Score 0.02 

Dementia 0.17 

 

Step 9-Remove dementia, try adjusting for 

age and gender 

QICu = 633.12 
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Variable P value 

Unsteady gait 0.006 

ADL Hierarchy < 0.0001 

CPS Score 0.005 

Age 0.008 

Gender 0.003 

 

Step 10-Try adjusting for assessment 

interval 

QICu = 633.56 

Variable P value 

Unsteady gait 0.005 

ADL Hierarchy < 0.0001 

CPS Score 0.005 

Age 0.008 

Gender 0.004 

Assessment 

interval 

0.51 

 

Step 11-FINAL MODEL, remove 

assessment interval 

QICu = 633.12 

Variable P value 

Unsteady gait 0.006 

ADL Hierarchy < 0.0001 

CPS Score 0.005 

Age 0.008 

Gender 0.003 
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Ambulatory HC Clients in the Comparison 

Group 

 

Step 1-Start with age 

QICu = 77999.05 

P value < 0.0001 

Step 2-Add unsteady gait 

QICu = 77580.02 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

 

Step 3-Add CHESS Score 

QICu = 77482.19 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

 

Step 4-Add bladder continence 

QICu = 77345.14 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

 

Step 5-Add worsening bladder continence 

QICu = 77344.30 

 

 

  

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

Worsening 

Bladder 

Continence 

0.06 

 

Step 6-Remove worsening continence, add 

worsening decision making 

QICu = 77336.52 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

Worsening 

Decision Making 

< 0.0001 

 

Step 7-Add CPS Score 

QICu = 77277.08 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

Worsening 

Decision Making 

0.09 

CPS Score < 0.0001 

 

Step 8-Remove worsening decision making, 

add bowel continence 

QICu = 77272.89 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 
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CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0003 

 

Step 9-Add antidepressant use 

QICu = 77083.28 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0006 

Antidepressant < 0.0001 

 

Step 10-Add fear of falling 

QICu = 77085.18 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0007 

Antidepressant < 0.0001 

Fear of Falling 0.51 

 

Step 11-Remove fear of falling, add stair 

climbing 

QICu = 77082.82 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0008 

Antidepressant < 0.0001 

Stair Climbing 0.07 

 

Step 12-Remove stair climbing, add absence 

of informal support 

QICu = 77070.18 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0007 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

 

Step 13-Add ≥ 9 medications 

QICu = 77019.96 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0007 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

 

Step 14-Add Pain Scale Score 

QICu = 77004.31 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 
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CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0006 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

 

Step 15-Add vision 

QICu = 77000.25 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0008 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision < 0.0001 

 

Step 16-Add arthritis 

QICu = 77001.48 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0007 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision < 0.0001 

Arthritis 0.22 

 

Step 17-Remove arthritis, add ADL decline 

QICu = 77002.13 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0008 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision < 0.0001 

ADL Decline 0.48 

 

Step 18-Remove ADL decline, add ADL 

Hierarchy  

QICu = 76986.98 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0004 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision < 0.0001 

ADL Hierarchy 0.002 

 

Step 19-Add DRS Score 
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QICu = 76982.85 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0006 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.002 

DRS Score 0.003 

 

Step 20-Add cardiovascular disease 

QICu = 76984.65 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0006 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.002 

DRS Score 0.002 

Cardiovascular 

Disease 

0.77 

 

Step 21-Remove cardiovascular disease, add 

dizziness 

QICu = 76973.95 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0007 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0002 

ADL Hierarchy 0.002 

DRS Score 0.007 

Dizziness or 

lightheadedness 

< 0.0001 

 

 

Step 22-Add wandering 

QICu = 76975.76 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0007 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0002 

ADL Hierarchy 0.002 

DRS Score 0.007 

Dizziness or 

lightheadedness 

< 0.0001 

Wandering 0.71 
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Step 23-Remove wandering, add length of 

time alone 

QICu = 76961.16 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0006 

Antidepressant < 0.0001 

Absence of 

Informal 

Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0002 

ADL Hierarchy 0.003 

DRS Score 0.007 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

 

Step 24-Add use of anxiolytic 

QICu = 76960.18 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0006 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0002 

ADL Hierarchy 0.003 

DRS Score 0.01 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Anxiolytic 0.10 

 

Step 25-Remove anxiolytic, add use of 

hypnotic or analgesic 

QICu = 76961.39 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.0006 

Antidepressant < 0.0001 

Absence of 

Informal 

Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0002 

ADL Hierarchy 0.003 

DRS Score 0.007 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Hypnotic or 

Analgesic 

0.36 

 

Step 26-Remove use of hypnotic or 

analgesic, add poor self-rated health 

QICu = 76961.82 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 
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CPS Score < 0.0001 

Bowel Cont. 0.0006 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0003 

ADL Hierarchy 0.003 

DRS Score 0.01 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Poor Self-Rated 

Health 

0.10 

 

Step 27-Remove poor self-rated health, add 

diabetes 

QICu = 76937.55 

 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0009 

ADL Hierarchy 0.004 

DRS Score 0.007 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

 

Step 28-Add presence of ≥ 2 environmental 

hazards 

QICu = 76939.45 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0009 

ADL Hierarchy 0.004 

DRS Score 0.007 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Presence of ≥ 2 

Environmental 

Hazards 

0.73 

 

Step 29-Remove presence of environmental 

hazards, try adjusting for gender 

QICu = 76904.41 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.002 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 
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Pain Scale Score < 0.0001 

Vision 0.0005 

ADL Hierarchy 0.003 

DRS Score 0.004 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

 

Step 30-Try adjusting for assessment 

interval 

QICu = 76758.55 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.002 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0005 

ADL Hierarchy 0.003 

DRS Score 0.01 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

 

Step 31-Remove DRS Score 

QICu = 76760.18 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.002 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.003 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

 

Step 32- Remove bowel continence because 

collinearity test determined that it is a linear 

combination of other predictors. Try adding 

worsening bladder continence again.  

QICu = 76762.11 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.004 

Dizziness or < 0.0001 
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lightheadedness 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

Worsening of 

Bladder 

Continence 

0.14 

 

Step 33-Remove worsening of bladder 

continence, add worsening decision making 

QICu = 76762.08 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.005 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

Worsening of 

Decision Making 

0.08 

 

Step 34-Remove worsening decision 

making, add fear of falling 

QICu = 76764.00 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.004 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

Fear of Falling 0.73 

 

Step 35-Remove fear of falling, add stair 

climbing 

QICu = 76762.01 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0002 

ADL Hierarchy 0.004 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time < 0.0001 
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Alone 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

Stair Climbing 0.16 

 

Step 36-Remove stair climbing, add arthritis 

QICu = 76761.66 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.004 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

Arthritis 0.01 

 

Step 37-Remove arthritis, add ADL decline 

QICu = 76763.86 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.004 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

ADL Decline 0.62 

 

Step 38-Remove ADL decline, add DRS 

Score 

QICu = 76760.18 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0005 

ADL Hierarchy 0.004 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

DRS Score 0.01 
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Step 39-Remove DRS, add cardiovascular 

disease 

QICu = 76763.97 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.004 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

Cardiovascular 

Disease 

0.97 

 

Step 40-Remove cardiovascular disease, add 

wandering 

QICu = 76763.72 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.005 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 

Wandering 0.65 

 

Step 41-FINAL MODEL remove wandering 

QICu = 76761.97 

Variable P value 

Age < 0.0001 

Unsteady Gait < 0.0001 

CHESS Score < 0.0001 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Absence of 

Informal Support 

< 0.0001 

≥ 9 Medications < 0.0001 

Pain Scale Score < 0.0001 

Vision 0.0001 

ADL Hierarchy 0.004 

Dizziness or 

lightheadedness 

< 0.0001 

Length of Time 

Alone 

< 0.0001 

Diabetes < 0.0001 

Gender < 0.0001 

Assessment 

Interval 

< 0.0001 
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Non-Ambulatory HC Clients in the 

Comparison Group 

 

Step 1-Start with ADL Hierarchy 

QICu = 5243.91 

P value < 0.0001 

Step 2-Add length of time alone 

QICu = 5245.71 

Variable P value 

ADL Hierarchy < 0.0001 

Length of Time 

Alone 

0.06 

 

Step 3-Remove length of time alone, add 

unsteady gait 

QICu = 5214.58 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.0001 

 

Step 4-Add CHESS Score 

QICu = 5194.79 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.0005 

CHESS Score < 0.0001 

 

Step 5-Add use of antidepressant 

QICu = 5165.97 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.0004 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

 

Step 6-Add CPS Score 

QICu = 5149.38 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.001 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

 

Step 7-Add bowel continence 

QICu = 5146.88 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.002 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.004 

 

Step 8-Add cardiovascular disease 

QICu = 5147.57 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.002 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.004 

Cardiovascular 

Disease 

0.05 

 

Step 9-Remove cardiovascular disease, add 

bladder continence 

QICu = 5142.25 
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Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.005 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.003 

Bladder Cont. 0.005 

 

Step 10-Add ≥ 9 medications 

QICu = 5144.25 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.005 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.002 

Bladder Cont. 0.005 

≥ 9 Medications 0.99 

 

Step 11-Remove ≥ 9 medications, add 

arthritis 

QICu = 5143.97 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.004 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.003 

Bladder Cont. 0.01 

Arthritis 0.73 

 

Step 12-Remove arthritis, add ADL decline 

QICu = 5141.90 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.008 

CHESS Score 0.003 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.003 

Bladder Cont. 0.005 

ADL Decline 0.26 

 

Step 13-Remove ADL decline, add fear of 

falling 

QICu = 5144.23 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.001 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.003 

Bladder Cont. 0.007 

Fear of Falling 0.91 

 

Step 14-Remove fear of falling, add diabetes 

QICu = 5141.29 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.005 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.002 

Bladder Cont. 0.005 

Diabetes 0.09 

 

Step 15-Remove diabetes, add dizziness 

QICu =5140.30 

Variable P value 
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ADL Hierarchy < 0.0001 

Unsteady Gait 0.005 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.003 

Bladder Cont. 0.007 

Dizziness  0.008 

 

Step 16-Add Pain Scale Score 

QICu = 5143.18 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.005 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.003 

Bladder Cont. 0.007 

Dizziness  0.009 

Pain Score 0.14 

 

Step 17-Remove Pain Scale Score, add DRS 

Score 

QICu = 5141.48 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.006 

CHESS Score 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.002 

Bladder Cont. 0.007 

Dizziness  0.02 

DRS 0.13 

Step 18-Remove DRS, add poor self-rated 

health 

QICu = 5141.45 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.006 

CHESS Score 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.002 

Bladder Cont. 0.007 

Dizziness  0.02 

Poor Self-Rated 

Health 

0.13 

 

Step 19-Remove poor self-rated health, try 

adjusting for age and gender 

QICu = 5144.69 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.008 

CHESS Score < 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.003 

Bladder Cont. 0.01 

Dizziness  0.006 

Age 0.22 

Gender 0.41 

 

Step 20-Remove age and gender, try 

adjusting for assessment interval 

QICu = 5129.14 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.007 

CHESS Score 0.0006 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bowel Cont. 0.003 

Bladder Cont. 0.007 

Dizziness  0.01 

Assessment 0.0002 
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Interval 

 

Step 21-Remove bowel continence because 

collinearity test determined that it is a linear 

combination of other predictors.  

QICu = 5132.54 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.005 

CHESS Score 0.0005 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Bladder Cont. 0.03 

Dizziness  0.01 

Assessment 

Interval 

0.0002 

 

Step 22-Remove bladder continence 

QICu = 5135.70 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.002 

CHESS Score 0.0003 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.007 

Assessment 

Interval 

0.0003 

 

Step 23-Add length of time alone 

QICu = 5136.08 

 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.002 

CHESS Score 0.0002 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.006 

Assessment 

Interval 

0.0002 

Length of Time 

Alone 

0.02 

 

Step 24-Remove length of time alone, add 

cardiovascular disease 

QICu = 5136.67 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.003 

CHESS Score 0.0005 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.007 

Assessment 

Interval 

0.0004 

Cardiovascular 

Disease 

0.10 

 

Step 25-Remove cardiovascular disease, add 

≥ 9 medications 

QICu = 5137.70 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.002 

CHESS Score 0.0001 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.008 

Assessment 

Interval 

0.0004 

≥ 9 Medications 0.97 

Step 26-Remove ≥ 9 medications, add 

arthritis 

QICu = 5136.85 
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Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.002 

CHESS Score 0.0002 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.007 

Assessment 

Interval 

0.0003 

Arthritis 0.53 

 

Step 27-Remove arthritis, add ADL decline 

QICu = 5136.28 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.003 

CHESS Score 0.006 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.007 

Assessment 

Interval 

0.0003 

ADL Decline 0.38 

 

Step 28-Remove ADL Decline, add fear of 

falling 

QICu = 5137.69 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.0006 

CHESS Score 0.0002 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.006 

Assessment 

Interval 

0.0003 

Fear of Falling 0.93 

 

Step 29-Remove fear of falling, add diabetes 

QICu = 5135.20 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.002 

CHESS Score 0.0003 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.007 

Assessment 

Interval 

0.0003 

Diabetes 0.13 

 

Step 30-Remove diabetes, add Pain Scale 

Score 

QICu = 5138.37 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.002 

CHESS Score 0.0004 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.008 

Assessment 

Interval 

0.0003 

Pain Score 0.11 

 

Step 31-Remove Pain Scale Score, add DRS 

Score 

QICu = 5137.36 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.002 

CHESS Score 0.0003 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.01 

Assessment 

Interval 

0.0003 

DRS Score 0.18 
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Step 32-Remove DRS Score, add poor self-

rated health 

QICu = 5136.79 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.003 

CHESS Score 0.0004 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.01 

Assessment 

Interval 

0.0003 

Poor Self-Rated 

Health 

0.23 

 

Step 33-Remove poor self-rated health, try 

adjusting for age and gender 

QICu = 5141.28 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.005 

CHESS Score 0.0003 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.006 

Assessment 

Interval 

0.0007 

Age 0.18 

Gender 0.84 

 

Step 34-FINAL MODEL remove age and 

gender 

QICu = 5135.70 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait 0.002 

CHESS Score 0.0003 

Antidepressant < 0.0001 

CPS Score < 0.0001 

Dizziness  0.007 

Assessment 

Interval 

0.0003 
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Ambulatory LTC Residents with Dementia 

 

Step 1-Start with ADL Hierarchy 

QICu = 17196.49 

P value < 0.0001 

Step 2-Add CPS Score 

QICu = 17155.81 

Variable P value 

ADL Hierarchy < 0.0001 

CPS Score < 0.0001 

 

Step 3-Add bladder continence 

QICu = 17131.09 

Variable P value 

ADL Hierarchy < 0.0001 

CPS Score 0.0001 

Bladder Cont. < 0.0001 

 

Step 4-Add wandering 

QICu = 17077.04 

Variable P value 

ADL Hierarchy < 0.0001 

CPS Score 0.02 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

 

Step 5-Remove CPS Score, add unsteady 

gait 

QICu = 17023.39 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

 

Step 6-Add DRS Score 

QICu = 17009.65 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

DRS Score < 0.0001 

 

Step 7-Add age 

QICu = 16982.97 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

DRS Score < 0.0001 

Age  < 0.0001 

 

Step 8-Add bowel continence 

QICu = 16978.64 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

DRS Score < 0.0001 

Age  < 0.0001 

Bowel Cont. 0.08 

 

Step 9-Remove bowel continence, add 

CHESS Score 

QICu = 16970.19 
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Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

DRS Score < 0.0001 

Age  0.0001 

CHESS Score 0.0002 

 

Step 10-Add vision 

QICu = 16963.96 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

DRS Score 0.0001 

Age  0.0002 

CHESS Score 0.0002 

Vision < 0.0001 

 

Step 11-Add use of antianxiety medication 

QICu = 16953.12 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

DRS Score 0.001 

Age  0.0002 

CHESS Score 0.0002 

Vision < 0.0001 

Antianxiety 0.007 

 

Step 12-Add use of antipsychotic medication 

QICu = 16949.12 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

DRS Score 0.004 

Age  < 0.0001 

CHESS Score 0.0002 

Vision < 0.0001 

Antianxiety 0.009 

Antipsychotic 0.0005 

 

Step 13-Add use of antidepressant 

QICu = 16940.65 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

DRS Score 0.01 

Age  < 0.0001 

CHESS Score 0.0003 

Vision < 0.0001 

Antianxiety 0.01 

Antipsychotic 0.004 

Antidepressant 0.002 

 

Step 14-Remove DRS Score 

QICu = 16943.45 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

Age  < 0.0001 

CHESS Score 0.0003 

Vision < 0.0001 

Antianxiety 0.007 

Antipsychotic 0.001 

Antidepressant 0.0005 
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Step 15-Add DRS Score, remove use of 

antianxiety medication 

QICu = 16949.43 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

DRS Score 0.004 

Age  < 0.0001 

CHESS Score 0.0002 

Vision < 0.0001 

Antipsychotic 0.003 

Antidepressant 0.001 

 

Step 16-Remove DRS Score, add use of 

antianxiety medication and gender 

QICu = 16920.86 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

Age  < 0.0001 

CHESS Score 0.0001 

Vision < 0.0001 

Antianxiety 0.005 

Antipsychotic 0.004 

Antidepressant 0.0002 

Gender < 0.0001 

 

Step 17-Add use of trunk restraint 

QICu = 16911.71 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

Age  < 0.0001 

CHESS Score 0.0001 

Vision < 0.0001 

Antianxiety 0.005 

Antipsychotic 0.002 

Antidepressant 0.0002 

Gender < 0.0001 

Trunk Restraint 0.02 

 

Step 18-Remove use of trunk restraint, add 

use of ≥ 9 medications 

QICu = 16919.23 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

Age  < 0.0001 

CHESS Score 0.0001 

Vision < 0.0001 

Antianxiety 0.01 

Antipsychotic 0.01 

Antidepressant 0.0002 

Gender < 0.0001 

≥ 9 Medications 0.19 

 

Step 19-Remove use of ≥ 9 medications, add 

use of chair that prevents rising 

QICu = 16917.23 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

Age  < 0.0001 

CHESS Score 0.0001 

Vision < 0.0001 

Antianxiety 0.004 

Antipsychotic 0.003 

Antidepressant 0.0002 
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Gender < 0.0001 

Chair That 

Prevents Rising 

0.01 

 

Step 20-FINAL MODEL # 1 remove use of 

chair that prevents rising 

QICu = 16920.86 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

Age  < 0.0001 

CHESS Score 0.0001 

Vision < 0.0001 

Antianxiety 0.005 

Antipsychotic 0.004 

Antidepressant 0.0002 

Gender < 0.0001 

 

Step 21-FINAL MODEL # 2 adjust for use 

of trunk restraint 

QICu = 16911.71 

Variable P value 

ADL Hierarchy < 0.0001 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Unsteady Gait < 0.0001 

Age  < 0.0001 

CHESS Score 0.0001 

Vision < 0.0001 

Antianxiety 0.005 

Antipsychotic 0.002 

Antidepressant 0.0002 

Gender < 0.0001 

Trunk Restraint 0.02 
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Non-Ambulatory LTC Residents with 

Dementia 

 

Step 1-Start with unsteady gait 

QICu = 17400.92 

P value < 0.0001 

Step 2-Add dizziness 

QICu = 17389.23 

Variable P value 

Unsteady Gait < 0.0001 

Dizziness 0.003 

 

Step 3-Add ADL Hierarchy 

QICu = 16642.08 

Variable P value 

Unsteady Gait < 0.0001 

Dizziness 0.04 

ADL Hierarchy < 0.0001 

 

Step 4-Remove dizziness, add bowel 

continence 

QICu = 16528.26 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

 

Step 5-Add use of a chair that prevents 

rising 

QICu = 16500.18 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

< 0.0001 

 

Step 6-Add bladder continence 

QICu = 16479.25 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

< 0.0001 

Bladder Cont. < 0.0001 

 

Step 7-Add gender 

QICu = 16419.29 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

< 0.0001 

Bladder Cont. < 0.0001 

Gender < 0.0001 

 

Step 8-Add use of trunk restraint 

QICu = 16405.08 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0005 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 
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Step 9-Add CPS Score 

QICu = 16340.32 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0009 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

 

Step 10-Add vision 

QICu = 16337.40 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.001 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Vision 0.02 

 

Step 11-Remove vision, add use of 

antidepressant 

QICu = 16316.88 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0007 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

 

Step 12-Add use of ≥ 9 medications 

QICu = 16318.77 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0007 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

≥ 9 Medications 0.97 

 

Step13-Remove use of ≥ 9 medications, add 

DRS Score 

QICu =16309.60 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0007 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

DRS Score 0.05 

 

Step 14-Remove DRS Score, add hip 

fracture 

QICu = 16307.54 
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Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0007 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Hip Fracture 0.0003 

 

Step 15-Add diagnosed cardiovascular 

disease 

QICu = 16309.28 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0007 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Hip Fracture 0.0003 

Cardiovascular 

Disease 

0.65 

 

Step 16-Remove diagnosed cardiovascular 

disease, add use of antipsychotic medication 

QICu = 16295.33 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0006 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Hip Fracture 0.0003 

Antipsychotic 0.0003 

 

Step 17-Add Pain Scale Score 

QICu = 16296.45 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0006 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Hip Fracture 0.0002 

Antipsychotic 0.0003 

Pain Score 0.13 

Step 18-Remove Pain Scale Score, add use 

of antianxiety medication 

QICu = 16291.42 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0006 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant 0.0002 

Hip Fracture 0.0002 

Antipsychotic 0.001 

Antianxiety 0.04 
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Step 19-Remove antianxiety medication, add 

use of hypnotic medication 

QICu = 16296.40 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0006 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Hip Fracture 0.0003 

Antipsychotic 0.0003 

Hypnotic 0.40 

 

Step 20-Remove use of hypnotic 

medication, add CHESS Score 

QICu = 16290.69 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0009 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Hip Fracture 0.0003 

Antipsychotic 0.0004 

CHESS Score 0.0006 

 

Step 21-Add use of diuretic 

QICu = 16288.77 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0008 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Hip Fracture 0.0005 

Antipsychotic 0.0003 

CHESS Score 0.0003 

Diuretic 0.004 

 

Step 22-Try adjusting for age 

QICu = 16285.63 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0008 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Hip Fracture 0.0005 

Antipsychotic 0.0003 

CHESS Score 0.0003 

Diuretic 0.001 

Age 0.11 

 

Step 23-FINAL MODEL remove age 

QICu = 16282.92 

Variable P value 

Unsteady Gait < 0.0001 

ADL Hierarchy < 0.0001 
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Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.0008 

Bladder Cont. < 0.0001 

Gender < 0.0001 

Trunk Restraint < 0.0001 

CPS Score < 0.0001 

Antidepressant < 0.0001 

Hip Fracture 0.0004 

Antipsychotic 0.0004 

CHESS Score 0.0003 

Diuretic 0.003 
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Ambulatory LTC Residents with PD 

Step 1-Start with bladder continence 

QICu = 1394.32 

P value < 0.0001 

Step 2-Add wandering 

QICu = 1385.86 

Variable P value 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

 

Step 3-Add ADL Hierarchy 

QICu = 1374.47 

Variable P value 

Bladder Cont. 0.0001 

Wandering 0.009 

ADL Hierarchy 0.22 

 

Step 4-Remove ADL Hierarchy, add 

unsteady gait 

QICu = 1384.28 

Variable P value 

Bladder Cont. < 0.0001 

Wandering 0.0003 

Unsteady Gait 0.13 

 

Step 5-Remove unsteady gait, add CPS 

Score 

QICu = 1388.66 

Variable P value 

Bladder Cont. < 0.0001 

Wandering 0.008 

CPS Score 0.43 

Step 6-Remove CPS Score, add bowel 

continence 

QICu = 1388.42 

Variable P value 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Bowel Cont. 0.31 

 

Step 7-Remove bowel continence, try 

adjusting for age and gender 

QICu = 1387.24 

Variable P value 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

Gender 0.03 

Age 0.18 

 

Step 8-FINAL MODEL # 1 remove age and 

gender 

QICu = 1385.86 

Variable P value 

Bladder Cont. < 0.0001 

Wandering < 0.0001 

 

Step 9-FINAL MODEL # 2 adjust for ADL 

Hierarchy 

QICu = 1374.47 

Variable P value 

Bladder Cont. 0.0001 

Wandering 0.009 

ADL 0.22 
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Non-Ambulatory LTC Residents with PD 

Step 1-Start with unsteady gait 

QICu = 2497.66 

P value < 0.0001 

Step 2-Add bowel continence 

QICu = 2436.65 

Variable P value 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

 

Step 3-Add gender 

QICu = 2418.56 

Variable P value 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

Gender < 0.0001 

 

Step 4-Add bladder continence 

QICu = 2417.42 

Variable P value 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

Gender < 0.0001 

Bladder Cont.  0.14 

 

Step 5-Remove bladder continence, add CPS 

Score 

QICu = 2406.14 

 

Variable P value 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

Gender < 0.0001 

CPS Score  0.08 

 

Step 6-Remove CPS Score, add use of chair 

that prevents rising 

QICu = 2413.52 

Variable P value 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

Gender < 0.0001 

Chair That 

Prevents Rising 

0.008 

 

Step 7-Add use of trunk restraint 

QICu = 2415.17 

Variable P value 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

Gender < 0.0001 

Chair That 

Prevents Rising 

0.01 

Trunk Restraint 0.50 

 

Step 8-Remove use of trunk restraint, try 

adjusting for age 

QICu = 2420.55 

Variable P value 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

Gender < 0.0001 

Chair That 

Prevents Rising 

0.009 

Age 0.45 

 

Step 9-FINAL MODEL # 1 remove age 

QICu = 2413.52 
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Variable P value 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

Gender < 0.0001 

Chair That 

Prevents Rising 

0.008 

 

Step 10-FINAL MODEL # 2 adjust for CPS 

Score 

QICu = 2402.75 

Variable P value 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

Gender < 0.0001 

Chair That 

Prevents Rising 

0.02 

CPS Score 0.05 
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Ambulatory LTC Residents in the 

Comparison Group 

 

Step 1-Start with bladder continence 

QICu = 6732.76 

P value < 0.0001 

Step 2-Add CPS Score 

QICu = 6701.46 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

 

Step 3-Add wandering 

QICu = 6692.96 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.0006 

Wandering < 0.0001 

 

Step 4-Add ADL Hierarchy 

QICu = 6679.29 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.001 

Wandering 0.0005 

ADL Hierarchy 0.002 

 

Step 5-Add bowel continence 

QICu = 6667.79 

 

 

 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.001 

Wandering 0.0003 

ADL Hierarchy 0.05 

Bowel Cont.  0.002 

 

Step 6-Remove ADL Hierarchy, add 

antidepressant use 

QICu = 6651.71 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.001 

Wandering < 0.0001 

Bowel Cont.  0.0005 

Antidepressant < 0.0001 

 

Step 7-Add CHESS Score 

QICu = 6636.49 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.002 

Wandering < 0.0001 

Bowel Cont.  0.0004 

Antidepressant < 0.0001 

CHESS Score < 0.0001 

 

Step 8-Add unsteady gait 

QICu = 6629.73 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.002 

Wandering < 0.0001 

Bowel Cont.  0.002 

Antidepressant < 0.0001 
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CHESS Score 0.0005 

Unsteady Gait 0.01 

Step 9-Add use of ≥ 9 medications 

QICu = 6619.66 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.002 

Wandering < 0.0001 

Bowel Cont.  0.002 

Antidepressant < 0.0001 

CHESS Score 0.002 

Unsteady Gait 0.02 

≥ 9 Medications 0.003 

 

Step 10-Remove unsteady gait, add DRS 

Score 

QICu = 6629.35 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.0009 

Wandering < 0.0001 

Bowel Cont.  0.0003 

Antidepressant < 0.0001 

CHESS Score 0.001 

≥ 9 Medications 0.001 

DRS Score 0.65 

 

Step 11-Remove DRS Score, add age 

QICu = 6596.18 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.001 

Wandering < 0.0001 

Bowel Cont.  0.0003 

Antidepressant < 0.0001 

CHESS Score 0.002 

≥ 9 Medications 0.002 

Age < 0.0001 

Step 12-Add dizziness 

QICu = 6591.31 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.001 

Wandering < 0.0001 

Bowel Cont.  0.0003 

Antidepressant < 0.0001 

CHESS Score 0.003 

≥ 9 Medications 0.002 

Age < 0.0001 

Dizziness < 0.0001 

 

Step 13-Add vision 

QICu = 6593.87 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.003 

Wandering < 0.0001 

Bowel Cont.  0.0003 

Antidepressant < 0.0001 

CHESS Score 0.004 

≥ 9 Medications 0.003 

Age 0.0002 

Dizziness < 0.0001 

Vision 0.10 

 

Step 14-Remove vision, add use of diuretic 

QICu = 6591.82 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.001 

Wandering < 0.0001 

Bowel Cont.  0.0005 

Antidepressant < 0.0001 

CHESS Score 0.004 

≥ 9 Medications 0.006 

Age 0.0001 
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Dizziness < 0.0001 

Diuretic 0.23 

 

Step 15-Remove use of diuretic, add arthritis 

QICu = 6591.55 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.001 

Wandering < 0.0001 

Bowel Cont.  0.0004 

Antidepressant < 0.0001 

CHESS Score 0.004 

≥ 9 Medications 0.002 

Age < 0.0001 

Dizziness < 0.0001 

Arthritis 0.03 

 

Step 16-Remove arthritis, try adjusting for 

gender 

QICu = 6593.09 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.001 

Wandering < 0.0001 

Bowel Cont.  0.0004 

Antidepressant < 0.0001 

CHESS Score 0.003 

≥ 9 Medications 0.002 

Age < 0.0001 

Dizziness < 0.0001 

Gender 0.56 

 

Step 17-Remove gender, try adding ADL 

Hierarchy again 

QICu = 6584.06 

 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.002 

Wandering < 0.0001 

Bowel Cont.  0.003 

Antidepressant < 0.0001 

CHESS Score 0.002 

≥ 9 Medications 0.002 

Age < 0.0001 

Dizziness < 0.0001 

ADL  0.02 

 

Step 18-Remove ADL Hierarchy, try adding 

unsteady gait again 

QICu = 6589.51 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.002 

Wandering < 0.0001 

Bowel Cont.  0.001 

Antidepressant < 0.0001 

CHESS Score 0.007 

≥ 9 Medications 0.003 

Age 0.0002 

Dizziness 0.0003 

Unsteady Gait 0.02 

 

Step 19-FINAL MODEL # 1 remove 

unsteady gait 

QICu = 6591.31 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.001 

Wandering < 0.0001 

Bowel Cont.  0.0003 

Antidepressant < 0.0001 

CHESS Score 0.003 

≥ 9 Medications 0.002 

Age < 0.0001 

Dizziness < 0.0001 
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Step 20-FINAL MODEL # 2 adjust for ADL 

Hierarchy 

QICu = 6584.06 

Variable P value 

Bladder Cont. < 0.0001 

CPS Score 0.002 

Wandering < 0.0001 

Bowel Cont.  0.003 

Antidepressant < 0.0001 

CHESS Score 0.002 

≥ 9 Medications 0.002 

Age < 0.0001 

Dizziness < 0.0001 

ADL Hierarchy 0.02 
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Non-Ambulatory LTC Residents in the 

Comparison Group 

 

Step 1-Start with unsteady gait 

QICu = 6859.98 

P value < 0.0001 

Step 2-Add ADL Hierarchy 

QICu = 6742.72 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

 

Step 3-Add bowel continence 

QICu = 6715.52 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

 

Step 4-Add use of chair that prevents rising 

QICu = 6713.67 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.009 

 

Step 5-Add use of trunk restraint 

QICu = 6709.53 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

Bowel Cont. < 0.0001 

Chair That 

Prevents Rising 

0.05 

Trunk Restraint 0.002 

 

Step 6-Remove use of chair that prevents 

rising, add bladder continence 

QICu = 6709.32 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

Bowel Cont. 0.003 

Trunk Restraint 0.001 

Bladder Cont. 0.0008 

 

Step 7-Add CPS Score 

QICu = 6673.53 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

Bowel Cont. 0.0002 

Trunk Restraint 0.0002 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

 

Step 8-Add dizziness 

QICu = 6671.30 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

Bowel Cont. 0.0002 

Trunk Restraint 0.0002 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Dizziness 0.01 

 

Step 9-Add ≥ 9 medications 
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QICu = 6667.06 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

Bowel Cont. 0.0002 

Trunk Restraint 0.0002 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Dizziness 0.01 

≥ 9 Medications 0.003 

 

Step 10-Add gender 

QICu = 6666.44 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

Bowel Cont. 0.0002 

Trunk Restraint 0.0002 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Dizziness 0.01 

≥ 9 Medications 0.002 

Gender 0.14 

 

Step 11-Remove gender, try adjusting for 

age 

QICu = 6666.84 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

Bowel Cont. 0.0002 

Trunk Restraint 0.0002 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

Dizziness 0.02 

≥ 9 Medications 0.001 

Age 0.02 

 

Step 12-FINAL MODEL remove age and 

dizziness 

QICu = 6668.62 

Variable P value 

ADL Hierarchy < 0.0001 

Unsteady Gait < 0.0001 

Bowel Cont. 0.0002 

Trunk Restraint 0.0002 

Bladder Cont. < 0.0001 

CPS Score < 0.0001 

≥ 9 Medications 0.003 

 

 

 


