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About the Medical Advisory Secretariat

The Medical Advisory Secretariat is part of the Ontario Ministry of Health and Long-Term Care. The
mandate of the Medical Advisory Secretariat is to provide evidence-based policy advice on the
coordinated uptake of health services and new health technologies in Ontario to the Ministry of Health
and Long-Term Care and to the healthcare system. The aim is to ensure that residents of Ontario have
access to the best available new health technologies that will improve patient outcomes.

The Medical Advisory Secretariat also provides a secretariat function and evidence-based health
technology policy analysis for review by the Ontario Health Technology Advisory Committee (OHTAC).

The Medical Advisory Secretariat conducts systematic reviews of scientific evidence and consultations
with experts in the health care services community to produce the Ontario Health Technology
Assessment Series.

About the Ontario Health Technology Assessment Series

To conduct its comprehensive analyses, the Medical Advisory Secretariat systematically reviews available
scientific literature, collaborates with partners across relevant government branches, and consults with
clinical and other external experts and manufacturers, and solicits any necessary advice to gather
information. The Medical Advisory Secretariat makes every effort to ensure that all relevant research,
nationally and internationally, is included in the systematic literature reviews conducted.

The information gathered is the foundation of the evidence to determine if a technology is effective and
safe for use in a particular clinical population or setting. Information is collected to understand how a
new technology fits within current practice and treatment alternatives. Details of the technology’s
diffusion into current practice and input from practicing medical experts and industry add important
information to the review of the provision and delivery of the health technology in Ontario. Information
concerning the health benefits; economic and human resources; and ethical, regulatory, social and legal
issues relating to the technology assist policy makers to make timely and relevant decisions to optimize
patient outcomes.

If you are aware of any current additional evidence to inform an existing evidence-based analysis, please
contact the Medical Advisory Secretariat: MASinfo.moh@ontario.ca. The public consultation process is
also available to individuals wishing to comment on an analysis prior to publication. For more information,
please visit http://www.health.gov.on.ca/english/providers/program/ohtac/public_engage_overview.html.

Disclaimer

This evidence-based analysis was prepared by the Medical Advisory Secretariat, Ontario Ministry of Health
and Long-Term Care, for the Ontario Health Technology Advisory Committee and developed from
analysis, interpretation, and comparison of scientific research anad/or technology assessments conducted
by other organizations. It also incorporates, when available, Ontario data, and information provided by
experts and applicants to the Medical Advisory Secretariat to inform the analysis. While every effort has
been made to reflect all scientific research available, this document may not fully do so. Additionally,
other relevant scientific findings may have been reported since completion of the review. This evidence-
based analysis is current to the date of publication. This analysis may be superseded by an updated
publication on the same topic. Please check the Medical Aavisory Secretariat Website for a list of all
evidence-based analyses: http-//www.health.gov.on.ca/ohtas.
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In early August 2007, the Medical Advisory Secretariat began work on the Aging in the Community
project, an evidence-based review of the literature surrounding healthy aging in the community. The
Health System Strategy Division at the Ministry of Health and Long-Term Care subsequently asked the
secretariat to provide an evidentiary platform for the ministry’s newly released Aging at Home Strategy.

After a broad literature review and consultation with experts, the secretariat identified 4 key areas that
strongly predict an elderly person’s transition from independent community living to a long-term care
home. Evidence-based analyses have been prepared for each of these 4 areas: falls and fall-related
injuries, urinary incontinence, dementia, and social isolation. For the first area, falls and fall-related
injuries, an economic model is described in a separate report.

Please visit the Medical Advisory Secretariat Web site, http://www.health.gov.on.ca/english/providers/
program/mas/mas_about.html, to review these titles within the Aging in the Community series.

1. Aging in the Community: Summary of Evidence-Based Analyses

2.  Prevention of Falls and Fall-Related Injuries in Community-Dwelling Seniors: An
Evidence-Based Analysis

3. Behavioural Interventions for Urinary Incontinence in Community-Dwelling Seniors: An
Evidence-Based Analysis

4.  Caregiver- and Patient-Directed Interventions for Dementia: An Evidence-Based Analysis
5.  Social Isolation in Community-Dwelling Seniors: An Evidence-Based Analysis

6. The Falls/Fractures Economic Model in Ontario Residents Aged 65 Years and Over
(FEMOR)

Objective

To identify interventions (e.g., devices and programs) that are effective at enabling seniors to live
healthily and independently in the community.

Clinical Need: Target Population and
Condition

Between 1981 and 2005, the proportion of elderly persons (aged 65+) in Ontario grew from 9.9%

to 12.8%, and by 2031, more than 1 in 5 people in Ontario are expected to be over the age of 65. (1) Due
to the longer life expectancy of women, the majority of seniors in Ontario are women. (1;2) This trend
increases with age, with women accounting for over 75% of seniors aged 90 or older in 2006. (1)
Dwelling type and whether or not an elderly person lives alone can have a large impact on his or her
ability to remain living independently in the community. Although the majority of seniors in Canada
(70.1%) live in an urban area with a population of 50,000 or more, 22.6% live in rural settings that often
have less access to community-based services for the elderly. (2) In Ontario, 9% of seniors live in rural

Aging in the Community — Ontario Health Technology Assessment Series 2008;8(1) 8
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areas with moderate, weak, or no metropolitan influence. (1)

Several sociodemographic factors can lead to the decision for a senior to move to a long-term care (LTC)
home, including intrinsic characteristics such as gender, age, or medical conditions. (3) Furthermore,
increased caregiver burden and a lack of social support and community-based services further increase the
probability that a senior living in the community will move to a LTC home. (4) As a result, it is important
to consider both medical and social determinants of LTC home admission, as well as the impact of
informal and formal caregivers on the decision-making process.

The following is a summary of evidence-based analyses of the literature surrounding 4 areas associated
with LTC home admission and healthy aging in the community.

Note: It is recognized that the terms “senior” and “elderly” carry a range of meanings for different

audiences; this report generally uses the former, but the terms are treated here as essentially
interchangeable.

Project Scope

Research Questions

» What are the main modifiable predictors of admission to an LTC home in Ontario?
» What interventions (e.g., devices and program) are effective at targeting these predictors, and thus
potentially delaying the transition from community-based living to LTC home admission?

Search Strategy

A preliminary literature search in OVID Medline was conducted to identify studies investigating common
predictors of LTC home admission (Appendix 1).

Inclusion Criteria

English-language;

published between January 1950 and October 2007;
population: seniors (aged 65+); and

related to patient admission or institutionalization.

YVVVY

Abstracts were reviewed, and studies meeting the inclusion criteria outlined above were obtained.
Significant predictors of LTC home admission were identified and compared across all studies.

Predictors of Long-Term Care Home Admission

Ten studies were identified that investigated general predictors of LTC home admission. These studies
described several population characteristics that are significantly associated with LTC home admission.
(3;5-13) Table 1 summarizes the most commonly identified factors in these 10 studies.

Aging in the Community — Ontario Health Technology Assessment Series 2008;8(1) 9




Table 1: Predictors Associated With Increased Odds of Admission to a Long-Term Care Home

Predictor Banaszak- Bharucha Coughlin  Gaugler Jette Lachs Mustard Oura Rockwood Trottier
Holl et al. et al. (9) etal. (10) etal. (3) etal et al. etal.(5) etal. et al. (6) et al.
8 (11) (12) @ (13)

Age Y Y — Y — Y Y Nt Y Y

Gender Y N - Nt - Nt Y Yt N N

(male)

Not married Y N Y — - Y Nt Y

Lives alone — N Nt Y — — — — — —

ADL Y - Nt Y Y Y Y - Y Y

dependency

Dementia Y Y Nt Y Y — — Nt Y

No available - - - Yi - - - Nt Y -

informal

caregiver

Diabetes Y§ — — Y — — — — Y —

Falls Y§ — — Y — — - - — —

Urinary Y§ - - Nt - Nt - - Nt Y

incontinence

*— refers to predictor not reported; ADL, activities of daily living; N, no association; Y, a statistically significant association.
tPositive effect, but not statistically significant

FOpposite effect

§After adjusting for activities of daily living and instrumental activities of daily living, no longer significant

Furthermore, a study was published by Tinetti and Williams in 1997 (14) that investigated the effects of
falls and fall-related injuries on LTC home admission. This study found that after controlling for
demographic, psychosocial, cognitive, health-related and functional characteristics, the hazard of being
admitted to a LTC home was more than 3 times higher after a fall without serious injury and more than 10
times higher after a fall with serious injury. (14)

Similarly, several large cohort studies have examined the association between urinary incontinence (UT)
and admission to a LTC home. (15-17) These studies found that, overall, Ul is a significant predictor of
LTC home admission, even after adjusting for age, dementia, cardiovascular disease and renal disease.

(16)

Based on the above results, as well as through consultation with experts in the area, 4 key predictors were
identified for further research in this area. These were

falls and fall-related injuries,
urinary incontinence,
dementia, and

social isolation.

el s

Summary of Analyses

Assessment of Quality of Evidence

In all analyses, the quality of the evidence was assessed as high, moderate, low or very low according to
the GRADE methodology and GRADE Working Group (Appendix 2). (18) As stated by the GRADE
Working Group, the following definitions were used in grading the quality of the evidence.

High Further research is very unlikely to change confidence in the estimate of effect.
Moderate Further research is likely to have an important impact on confidence in the estimate of

Aging in the Community — Ontario Health Technology Assessment Series 2008;8(1) 10




effect and may change the estimate.

Low Further research is very likely to have an important impact on confidence in the
estimate of effect and is likely to change the estimate.
Very low Any estimate of effect is very uncertain.

Budget Impact Analysis

The analyses for each of the 4 key predictors of LTC home admission are summarized below. See Tables
2 and 3 for a summary of effective interventions and the budget impact analysis.

Table 2: Summary of Characteristics of Effective Exercise Interventions and Budget Impact
Analysis Per 100,000 Population

Intervention Target Risk Estimate Staffing GRADE Cost Impact per
Population* Requirement Quality of 100,000
(Ontario) Evidence Population

$ million (Cdn)t
Falls & Fall- Mobile seniors RR, 0.76; 95% PT Moderate 1.5
Related Injuries: N = 476,992 Cl, 0.64-0.91
Community
Exercise
Programs:
Untargeted, long
duration
Urinary Seniors with Ul No. incontinent PT Moderate 21
Incontinence: N = 196,011 episodes/wk:
Patient directed WMD, 10.50;
behavioural 95% CI, 4.30-
techniques (PFMT 16.70
only)
(home and clinic)
Dementia: Seniors with Effect size, OoT, PT, PSW Moderate OT: 8.8
Patient directed mild/moderate 0.62; 95% Cl, or RT PT: 8.0
exercise program dementia 0.55-0.70 PSW: 2.2
(in home visit) N = 38,696 RT: 1.9
Social Isolation: Mean RT, OT or PT Moderate RT: 2.1
Community loneliness score OT: 24
exercise and change, 0.3 PT: 1.5
education (P <.01)
programs Activity change

score, 2.0
(P <.01)

*Cl refers to confidence interval; GP, general practitioner; N, number; NCA, nurse continence advisor; OT,
occupational therapist; PFMT, pelvic floor muscle training; PSW, personal support worker; PT, physiotherapist; RR,
relative risk; RT, recreational therapist; Ul, urinary incontinence; WMD, weighted mean difference.

1The budget impact analyses were calculated for the first year after introducing the interventions from the Ministry of
Health and Long-Term Care perspective using prevalence data only. Incidence and mortality rates were not factored
in. Numbers may change based on population trends, rate of intervention uptake, trends in current programs in place
in the Province, and assumptions on costs. Impacted numbers refer to patients likely to access these interventions in
Ontario based on assumptions from the literature. These numbers are not comparable between domains as the
assumptions come from heterogeneous different trials with different patient populations and different resource
utilization. Resource consumption was confirmed by expert panel.
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Table 3: Summary of Characteristics of Effective Interventions (Excluding Exercise) and Budget
Impact Analysis Per 100,000 Population

Intervention Target Risk Estimate Staffing GRADE Quality Cost Impact per
Population Requirement of Evidence 100,000
(Ontario) Population
$ million (Cdn)
Falls & Fall- High-risk RR, 0.66; 95% oT High 4.7
Related seniors Cl, 0.54-0.81
Injuries: N =271,980
Environmental
Modifications
(high-risk
seniors)
Falls & Fall- Women at risk RR, 0.83; 95% None Moderate 0.7
Related for osteopenia Cl, 0.73-0.95
Injuries: N = 477,662
Vitamin D +
Calcium
Supplementation
Urinary Mobile, No. incontinent NCA Moderate 1.5
Incontinence: motivated episodes/wk:
Patient directed seniors with Ul WMD, 3.63;
multicomponent N =196,011 95% Cl, 2.07—-
behavioural 5.19
techniques
Dementia: Caregivers of Not estimable OT or Nurse Moderate OT:4.8
Caregiver- seniors with Nurse: 3.3
directed dementia
behavioural N = 56,629
techniques
Dementia: Seniors with Caregiver OT or nurse Moderate OT: 4.0
Caregiver- and dementia and burden: Nurse: 2.8
patient-directed their caregivers NNT, 2.5;

behavioural
techniques

N = 56,629

95% CI, 2.3-2.7

Patient (motor/
process skills):
NNT, 1.3;

95% Cl, 1.2-1.4

Patient
(deterioration in
ADLs):

NNT, 1.5;

95% Cl, 1.4-1.6

*ADL refers to activities of daily living; Cl, confidence interval; GP, general practitioner; N, number; NCA, nurse

continence advisor; NNT, number needed to treat; OT, occupational therapist; PT, physiotherapist; PSW, personal
support worker; RR, relative risk; RT, recreational therapist.

1The budget impact analyses were calculated for the first year after introducing the interventions from the Ministry of
Health and Long-Term Care perspective using prevalence data only. Incidence and mortality rates were not factored
in. Numbers may change based on population trends, rate of intervention uptake, trends in current programs in place
in the Province, and assumptions on costs. Impacted numbers refer to patients likely to access these interventions in
Ontario based on assumptions from the literature. These numbers are not comparable between domains as the
assumptions come from heterogeneous different trials with different patient populations and different resource
utilization. Resource consumption was confirmed by expert panel.
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1. Falls and Fall-Related Injuries
Objective

To identify interventions that may be effective in reducing the probability of an elderly person’s falling
and/or sustaining a fall-related injury.

Clinical Need: Target Population and Condition

Although estimates of fall rates vary widely based on the location, age, and living arrangements of the
elderly population, it is estimated that each year approximately 30% of community-dwelling individuals
aged 65 and older, and 50% of those aged 85 and older will fall. Of those individuals who fall, 12% to
42% will have a fall-related injury.

Several meta-analyses and cohort studies have identified falls and fall-related injuries as a strong
predictor of admission to a long-term care (LTC) home. It has been shown that the risk of LTC home
admission is over 5 times higher in seniors who experienced 2 or more falls without injury, and over 10
times higher in seniors who experienced a fall causing serious injury.

Falls result from the interaction of a variety of risk factors that can be both intrinsic and extrinsic.
Intrinsic factors are those that pertain to the physical, demographic, and health status of the individual,
while extrinsic factors relate to the physical and socio-economic environment. Intrinsic risk factors can be
further grouped into psychosocial/demographic risks, medical risks, risks associated with activity level
and dependence, and medication risks. Commonly described extrinsic risks are tripping hazards, balance
and slip hazards, and vision hazards.

Evidence-Based Analysis Methods

Research Question

Since many risk factors for falls are modifiable, what interventions (devices, systems, programs) exist that
reduce the risk of falls and/or fall-related injuries for community-dwelling seniors?

Inclusion and Exclusion Criteria
Inclusion Criteria

English Language;

published between January 2000 and September 2007,

population of community-dwelling seniors (majority aged 65+);

randomized controlled trials (RCTs), quasi-experimental trials, systematic reviews, or meta-analyses

VVVY

Exclusion Criteria:
» Special populations (e.g., stroke or osteoporosis);

» studies only reporting surrogate outcomes;
» studies where outcome cannot be extracted for meta-analysis
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Outcomes of Interest

Number of fallers and number of falls resulting in injury/fracture

Search Strategy

A search was performed in OVID MEDLINE, MEDLINE In-Process and Other Non-Indexed Citations,
EMBASE, the Cumulative Index to Nursing & Allied Health Literature (CINAHL), The Cochrane
Library, and the International Agency for Health Technology Assessment (INAHTA) for studies
published between January 2000 and September 2007. Furthermore, all studies included in a 2003
Cochrane review were considered for inclusion in this analysis. Abstracts were reviewed by a single
author, and studies meeting the inclusion criteria outlined above were obtained. Studies were grouped
based on intervention type, and data on population characteristics, fall outcomes, and study design were
extracted. Reference lists were also checked for relevant studies. The quality of the evidence was assessed
as high, moderate, low, or very low according to the GRADE methodology.

Summary of Findings

The following 11 interventions were identified in the literature search: exercise programs, vision
assessment and referral, cataract surgery, environmental modifications, vitamin D supplementation,
vitamin D plus calcium supplementation, hormone replacement therapy (HRT), medication withdrawal,
gait-stabilizing devices, hip protectors, and multifactorial interventions.

Exercise programs were stratified into targeted programs where the exercise routine was tailored to the
individuals’ needs, and untargeted programs that were identical among subjects. Furthermore, analyses
were stratified by exercise program duration (<6 months and >6 months) and fall risk of study
participants. Similarly, the analyses on the environmental modification studies were stratified by risk.
Low-risk study participants had had no fall in the year prior to study entry, while high-risk participants
had had at least one fall in the previous year.

A total of 17 studies investigating multifactorial interventions were identified in the literature search. Of
these studies, 10 reported results for a high-risk population with previous falls, while 6 reported results
for study participants representative of the general population. One study provided stratified results by fall
risk, and therefore results from this study were included in each stratified analysis.
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Table 4: Summary of Meta-Analyses of Studies Investigating the Effectiveness of Interventions on

the Risk of Falls in Community-Dwelling Seniors*

Intervention RR [95% ClI] GRADE
Exercise programs
1. Targeted programs
General population 0.81[0.67-0.98] Low
High-risk population 0.93 [0.82-1.06] High
Short duration 0.91[0.73-1.13] High
Long duration 0.89[0.79-1.01] Moderate
2. Untargeted programs
General population 0.78 [0.66—-0.91] Moderate
High-risk population 0.89[0.72-1.10] Very low
Short duration 0.85[0.71-1.01] Low
Long duration 0.76 [0.64-0.91] Moderate
3. Combined targeted vs. untargeted programs
General population N/A N/A
High-risk population 0.87 [0.57-1.34] Moderate
Short duration 1.11[0.73-1.70] High
Long duration 0.73 [0.57-0.95] High
Vision intervention
Assessment/referral 1.12 [0.82—-1.53] Moderate
Cataract surgery 1.11 [0.92—-1.35] Moderate
Environmental modifications
Low-risk population 1.03 [0.75-1.41] High
High-risk population 0.66 [0.54-0.81] High
General population 0.85[0.75-0.97] High
Drugs/Nutritional supplements
Vitamin D (men and women) 0.94 [0.77-1.14] High
Vitamin D (women only) 0.55[0.29-1.08] Moderate
Vitamin D and calcium (men and women) 0.89[0.74-1.07] Moderate
Vitamin D and calcium (women only) 0.83[0.73-0.95] Moderate
Hormone replacement therapy 0.98 [0.80-1.20] Low
Medication withdrawal 0.34 [0.16-0.741t Low
Gait-stabilizing device 0.43 [0.29-0.64] Moderate
Multifactorial intervention
Geriatric screening (general population) 0.87 [0.69-1.10] Very low
High-risk population 0.86 [0.75-0.98] Low

*Cl refers to confidence interval; RR, relative risk.

tHazard ratio is reported, because RR was not available.

Table 5: Summary of Meta-Analyses of Studies Investigating the Effectiveness of Interventions on
the Risk of Fall-Related Injuries in Community-Dwelling Seniors*

Intervention RR [95% CI] GRADE

Exercise programs

Targeted programs 0.67 [0.51-0.89] Moderate

Untargeted programs 0.57 [0.38-0.86] Low

Combined targeted vs untargeted programs 0.31[0.13-0.74] High
Drugs/nutritional supplements

Vitamin D plus calcium (women only) 0.77 [0.49-1.21] Moderate
Gait-stabilizing device 0.10 [0.01-0.74] Moderate
Hip protectors 3.49[0.68-17.97] t Low
Multifactorial intervention

Geriatric screening (general population) 0.90 [0.53—-1.51] Low

High-risk population 0.86 [0.66—1.11] Moderate

*Cl refers to confidence interval; RR, relative risk.

10dds ratio is reported, because RR was not available.
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2. Urinary Incontinence
Objective

To assess the effectiveness of behavioural interventions for the treatment and management of urinary
incontinence (UI) in community-dwelling seniors.

Clinical Need: Target Population and Condition

Urinary incontinence defined as “the complaint of any involuntary leakage of urine” was identified as 1 of
the key predictors in a senior’s transition from independent community living to admission to a long-term
care (LTC) home. Urinary incontinence is a health problem that affects a substantial proportion of
Ontario’s community-dwelling seniors (and indirectly affects caregivers), impacting their health,
functioning, well-being and quality of life. Based on Canadian studies, prevalence estimates range from
9% to 30% for senior men and nearly double from 19% to 55% for senior women. The direct and indirect
costs associated with UI are substantial. It is estimated that the total annual costs in Canada are

$1.5 billion (Cdn), and that each year a senior living at home will spend $1,000 to $1,500 on incontinence
supplies.

Interventions to treat and manage Ul can be classified into broad categories which include lifestyle
modification, behavioural techniques, medications, devices (e.g., continence pessaries), surgical
interventions and adjunctive measures (e.g., absorbent products).

The focus of this review is behavioural interventions, since they are commonly the first line of treatment
considered in seniors given that they are the least invasive options with no reported side effects, do not
limit future treatment options, and can be applied in combination with other therapies. In addition, many
seniors would not be ideal candidates for other types of interventions involving more risk, such as
surgical measures.

Description of Technology/Therapy

Behavioural interventions can be divided into 2 categories according to the target population: caregiver-
dependent techniques and patient-directed techniques. Caregiver-dependent techniques (also known as
toileting assistance) are targeted at medically complex, frail individuals living at home with the assistance
of a caregiver, who tends to be a family member. These seniors may also have cognitive deficits and/or
motor deficits. A health care professional trains the senior’s caregiver to deliver an intervention such as
prompted voiding, habit retraining, or timed voiding. The health care professional who trains the
caregiver is commonly a nurse or a nurse with advanced training in the management of UL, such as a
nurse continence advisor (NCA) or a clinical nurse specialist (CNS).

The second category of behavioural interventions consists of patient-directed techniques targeted towards
mobile, motivated seniors. Seniors in this population are cognitively able, free from any major physical
deficits, and motivated to regain and/or improve their continence. A nurse or a nurse with advanced
training in Ul management, such as an NCA or CNS, delivers the patient-directed techniques. These are
often provided as multicomponent interventions including a combination of bladder training techniques,
pelvic floor muscle training (PFMT), education on bladder control strategies, and self-monitoring. Pelvic
floor muscle training, defined as a program of repeated pelvic floor muscle contractions taught and
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supervised by a health care professional, may be employed as part of a multicomponent intervention or in
isolation.

Education is a large component of both caregiver-dependent and patient-directed behavioural
interventions, and patient and/or caregiver involvement as well as continued practice strongly affect the
success of treatment. Incontinence products, which include a large variety of pads and devices for
effective containment of urine, may be used in conjunction with behavioural techniques at any point in
the patient’s management.

Evidence-Based Analysis Methods

A comprehensive search strategy was used to identify systematic reviews and randomized controlled
trials that examined the effectiveness, safety, and cost-effectiveness of caregiver-dependent and patient-
directed behavioural interventions for the treatment of UI in community-dwelling seniors (see Appendix

).
Research Questions

1. Are caregiver-dependent behavioural interventions effective in improving Ul in medically complex,
frail community-dwelling seniors with/without cognitive deficits and/or motor deficits?

2. Are patient-directed behavioural interventions effective in improving UI in mobile, motivated
community-dwelling seniors?

3. Are behavioural interventions delivered by NCAs or CNSs in a clinic setting effective in improving
incontinence outcomes in community-dwelling seniors?

Summary of Findings

Table 6 summarizes the results of the analysis.

The available evidence was limited by considerable variation in study populations and in the type and
severity of Ul for studies examining both caregiver-directed and patient-directed interventions. The Ul
literature frequently is limited to reporting subjective outcome measures such as patient observations and
symptoms. The primary outcome of interest, admission to a LTC home, was not reported in the Ul
literature. The number of eligible studies was low, and there were limited data on long-term follow-up.
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Table 6: Summary of Evidence on Behavioural Interventions for the Treatment of Urinary
Incontinence in Community-Dwelling Seniors

Intervention Target Population Interventions Conclusions GRADE
quality of
the
evidence
1. Caregiver- Medically complex, » Prompted voiding There is no evidence of Low
dependent frail individuals at + Habit retraining effectiveness for habit retraining
techniques home with/without « Timed voiding (n=1 study) and timed voiding
(toileting cognitive deficits (n=1 study).
assistance) and/or motor deficits Prompted voiding may be
effective, but effectiveness is
Delivered by informal difficult to substantiate because
caregivers who are of an inadequately powered
trained by a nurse or a study (n=1 study).
nurse with specialized
Ul training (NCA/CNS) Resource implications and

caregiver burden (usually on an
informal caregiver) should be

considered.
2. Patient- Mobile, motivated Multicomponent Significant reduction in the Moderate
directed seniors behavioural mean number of incontinent
techniques interventions episodes per week (n=5
studies, WMD 3.63, 95% ClI,
Delivered by a nurse Include a combination 2.07-5.19)
or a nurse with of
specialized Ul training  « Bladder training Significant improvement in
(NCA/CNS) « PFMT (with or without  patient’s perception of Ul (n=3
biofeedback) studies, OR 4.15, 95% ClI,
- Bladder control 2.70-6.37)
strategies
 Education Suggestive beneficial impact on
+ Self-monitoring patient’s health-related quality
of life
PFMT alone Significant reduction in the Moderate
mean number of incontinent
episodes per week (n=1 study,
WMD 10.50, 95% CI, 4.30—
16.70)
3. Behavioural Community-dwelling Behavioural Overall, effective in improving Moderate
interventions led  seniors interventions led by incontinence outcomes (n=3
by an NCA/CNS NCA/CNS RCTs + 1 Ontario-based
in a clinic setting before/after study)

*Cl refers to confidence interval; CNS, clinical nurse specialist; NCA, nurse continence advisor; PFMT, pelvic floor
muscle training; RCT, randomized controlled trial; WMD, weighted mean difference; Ul, urinary incontinence.
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3A. Dementia: Caregiver-Directed
Interventions

Objective

To identify interventions that may be effective in supporting the well-being of unpaid caregivers of
seniors with dementia living in the community.

Clinical Need: Target Population and Condition

Dementia is a progressive and largely irreversible syndrome that is characterized by a loss of cognitive
function severe enough to impact social or occupational functioning. The components of cognitive
function affected include memory and learning, attention, concentration and orientation, problem-solving,
calculation, language, and geographic orientation. Dementia was identified as one of the key predictors in
a senior’s transition from independent community living to admission to a long-term care (LTC) home, in
that approximately 90% of individuals diagnosed with dementia will be institutionalized before death. In
addition, cognitive decline linked to dementia is one of the most commonly cited reasons for
institutionalization.

Prevalence estimates of dementia in the Ontario population have largely been extrapolated from the
Canadian Study of Health and Aging conducted in 1991. Based on these estimates, it is projected that
there will be approximately 165,000 dementia cases in Ontario in the year 2008, and by 2010 the number
of cases will increase by nearly 17% over 2005 levels. By 2020 the number of cases is expected to
increase by nearly 55%, due to a rise in the number of people in the age categories with the highest
prevalence (85+). With the increase in the aging population, dementia will continue to have a significant
economic impact on the Canadian health care system. In 1991, the total costs associated with dementia in
Canada were $3.9 billion (Cdn) with $2.18 billion coming from LTC.

Caregivers play a crucial role in the management of individuals with dementia because of the high level
of dependency and morbidity associated with the condition. It has been documented that a greater demand
is faced by dementia caregivers compared with caregivers of persons with other chronic diseases. The
increased burden of caregiving contributes to a host of chronic health problems seen among many
informal caregivers of persons with dementia. Much of this burden results from managing the behavioural
and psychological symptoms of dementia (BPSD), which have been established as a predictor of
institutionalization for elderly patients with dementia.

It is recognized that for some patients with dementia, an LTC facility can provide the most appropriate
care; however, many patients move into LTC unnecessarily. For individuals with dementia to remain in
the community longer, caregivers require many types of formal and informal support services to alleviate
the stress of caregiving. These include both respite care and psychosocial interventions. Psychosocial
interventions encompass a broad range of interventions such as psychoeducational interventions,
counseling, supportive therapy, and behavioural interventions.

Assuming that 50% of persons with dementia live in the community, a conservative estimate of the
number of informal caregivers in Ontario is 82,500. Accounting for the fact that 29% of people with
dementia live alone, this leaves a remaining estimate of 58,575 Ontarians providing care for a person with
dementia with whom they reside.
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Description of Interventions

The 2 main categories of caregiver-directed interventions examined in this review are respite care and
psychosocial interventions. Respite care is defined as a break or relief for the caregiver. In most cases,
respite is provided in the home, through day programs, or at institutions (usually 30 days or less).
Depending on a caregiver’s needs, respite services will vary in delivery and duration. Respite care is
carried out by a variety of individuals, including paid staff, volunteers, family, or friends.

Psychosocial interventions encompass a broad range of interventions and have been classified in various
ways in the literature. This review will examine educational, behavioural, dementia-specific, supportive,
and coping interventions. The analysis focuses on behavioural interventions, that is, those designed to
help the caregiver manage BPSD. As described earlier, BPSD are one of the most challenging aspects of
caring for a senior with dementia, causing an increase in caregiver burden. The analysis also examines
multicomponent interventions, which include at least 2 of the above-mentioned interventions.

Methods of Evidence-Based Analysis

A comprehensive search strategy was used to identify systematic reviews and randomized controlled
trials (RCTs) that examined the effectiveness of interventions for caregivers of dementia patients.

Research Questions

» Are respite care services effective in supporting the well-being of unpaid caregivers of seniors with
dementia in the community?

> Do respite care services impact on rates of institutionalization of these seniors?

>  Which psychosocial interventions are effective in supporting the well-being of unpaid caregivers of
seniors with dementia in the community?

»  Which interventions reduce the risk for institutionalization of seniors with dementia?

Outcomes of Interest

» any quantitative measure of caregiver psychological health, including caregiver burden, depression,
quality of life, well-being, strain, mastery (taking control of one’s situation), reactivity to behaviour
problems, etc.;

> rate of institutionalization; and

» cost-effectiveness.

Summary of Findings

Conclusions in Table 7 are drawn from Sections 2.1 and 2.2 of the report Caregiver- and Patient-Directed
Interventions for Dementia in this series.
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Table 7: Summary of Conclusions on Caregiver-Directed Interventions for Dementia

Section Intervention Conclusion
21 Respite care for dementia Assessing the efficacy of respite care services using standard
caregivers evidence-based approaches is difficult.

= There is limited evidence from RCTs that respite care is effective in
improving outcomes for those caring for seniors with dementia.

= There is considerable qualitative evidence of the perceived benefits
of respite care.

= Respite care is known as one of the key formal support services for
alleviating caregiver burden in those caring for dementia patients.

= Respite care services need to be tailored to individual caregiver
needs as there are vast differences among caregivers and patients
with dementia (severity, type of dementia, amount of informal/formal
support available, housing situation, etc.)

2.2a Behavioural interventions = There is moderate- to high-quality evidence that individual
(individual = 6 sessions) behavioural interventions (= 6 sessions), directed towards the
caregiver (or combined with the patient) are effective in improving
psychological health in dementia caregivers.

2.2b Multicomponent interventions = There is moderate- to high-quality evidence that multicomponent
interventions improve caregiver psychosocial health and may affect
rates of institutionalization of dementia patients.

RCT indicates randomized controlled trial.

3B. Dementia: Patient-Directed Interventions

Clinical Need: Target Population and Condition

Secondary Prevention®

Exercise

Physical deterioration is linked to dementia. This is thought to be due to reduced muscle mass leading to
decreased activity levels and muscle atrophy, increasing the potential for unsafe mobility while

performing basic ADLs such as eating, bathing, toileting, and functional ability.

Improved physical conditioning for seniors with dementia may extend their independent mobility and
maintain performance of ADL.

Nonpharmacologic and Nonexercise Interventions
Cognitive impairments, including memory problems, are a defining feature of dementia. These
impairments can lead to anxiety, depression, and withdrawal from activities. The impact of these

cognitive problems on daily activities increases pressure on caregivers.

Cognitive interventions aim to improve these impairments in people with mild to moderate dementia.

! Secondary prevention covers all activities to take care of early symptoms of a disease and to preclude the
development of possible irreparable medical conditions.
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Primary Prevention?
Exercise

Various vascular risk factors have been found to contribute to the development of dementia (e.g.,
hypertension, hypercholesterolemia, diabetes, overweight).

Physical exercise is important in promoting overall and vascular health. However, it is unclear whether
physical exercise can decrease the risk of cognitive decline/dementia.

Nonpharmacologic and Nonexercise Interventions

Having more years of education (i.e., a higher cognitive reserve) is associated with a lower prevalence of
dementia in crossectional population-based studies and a lower incidence of dementia in cohorts followed
longitudinally. However, it is unclear whether cognitive training can increase cognitive reserve or
decrease the risk of cognitive impairment, prevent or delay deterioration in the performance of ADLs or
IADLs or reduce the incidence of dementia.

Description of Interventions

Physical exercise and nonpharmacologic/nonexercise interventions (e.g., cognitive training) for the
primary and secondary prevention of dementia are assessed in this review.

Methods of Evidence-Based Analysis

A comprehensive search strategy was used to identify systematic reviews and RCTs that examined the
effectiveness, safety and cost effectiveness of exercise and cognitive interventions for the primary and
secondary prevention of dementia.

Research Questions

» What is the effectiveness of physical exercise for the improvement or maintenance of ADLs in
seniors with mild to moderate dementia?

» What is the effectiveness of nonpharmacologic/nonexercise interventions to improve cognitive
functioning in seniors with mild to moderate dementia?

» Can exercise decrease the risk of subsequent cognitive decline/dementia?

» Does cognitive training decrease the risk of cognitive impairment, prevent or delay deterioration in
the performance of ADLs or IADLs, or reduce the incidence of dementia in seniors with good
cognitive and physical functioning?

Summary of Findings

Table 8 summarizes the conclusions from Sections 3.1 through 3.4 of the report on dementia.

? Primary prevention covers all activities designed to preclude the development of a disease.
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Table 8: Summary of Conclusions on Patient-Directed Interventions for Dementia*

Section Intervention 1°or 2° Conclusion
Prevention

3.1 Physical exercise for seniors 2° Physical exercise is effective for improving physical
with dementia Prevention functioning in patients with dementia.

3.2 Nonpharmacologic and 2° = Previous systematic review indicated that “cognitive
nonexercise interventions to  Prevention training” is not effective in patients with dementia.
improve cognitive functioning = Arecent RCT suggests that CST (up to 7 weeks) is
in seniors with dementia effective for improving cognitive function and quality of

life in patients with dementia.

3.3 Physical exercise for 1° Long-term outcomes
delaying onset of dementia Prevention = Regular leisure time physical activity in midlife is

associated with a reduced risk of dementia in later life
(mean follow-up 21 years).
Short-term Outcomes

= Regular physical activity in seniors is associated with a
reduced risk of cognitive decline (mean follow-up 2
years).

= Regular physical activity in seniors is associated with a
reduced risk of dementia (mean follow-up 6—7 years).

3.4 Nonpharmacologic and 1° For seniors with good cognitive and physical functioning:
nonexercise interventions for Prevention = Evidence that cognitive training for specific functions
delaying onset of dementia (memory, reasoning, and speed of processing) produces

improvements in these specific domains.

= Limited inconclusive evidence that cognitive training can
offset deterioration in the performance of self-reported
IADL scores and performance assessments.

*1° indicates primary; 2°, secondary; CST, cognitive stimulation therapy; IADL, instrumental activities of daily living;
RCT, randomized controlled trial.

Benefit/Risk Analysis

As per the GRADE Working Group, the overall recommendations consider 4 main factors:

» the trade-offs, taking into account the estimated size of the effect for the main outcome, the
confidence limits around those estimates, and the relative value placed on the outcome;

» the quality of the evidence;

» translation of the evidence into practice in a specific setting, taking into consideration important
factors that could be expected to modify the size of the expected effects such as proximity to a
hospital or availability of necessary expertise; and

» uncertainty about the baseline risk for the population of interest.

The GRADE Working Group also recommends that incremental costs of health care alternatives should
be considered explicitly alongside the expected health benefits and harms. Recommendations rely on
judgments about the value of the incremental health benefits in relation to the incremental costs. The last
column in Table 9 reflects the overall trade-off between benefits and harms (adverse events) and
incorporates any risk/uncertainty (cost-effectiveness).
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Table 9: Overall Summary Statement of the Benefit and Risk for Patient-Directed Interventions for

Dementia*
Intervention Quality Benefits Risks/Burden Overall
Strength of
Recom-
mendation
Section 3.1: Exercise — Moderate Improvement in Short-term follow-up and Moderate
Physical Exercise mix functional, cognitive heterogeneity in studies
for Seniors with and behavioural
Dementia — outcomes Unclear if leads to delayed
Secondary institutionalization
Prevention
Section 3.2. Cognitive Very low None Intervention does not offer Very low
Nonpharmacologic  training significant benefit
& Nonexercise (possible type 2 error)
Interventions to
Improve Cognitive Unclear if leads to delayed
Functioning in institutionalization
Seniors with — —
Dementia — Cognitive Moderate/Low  Increased cognition Unclear how CST compares Low
Secondary stimulation and quality of life with past terminologies and
Prevention therapy methodologies.
(CST)
Short-term results.
Role and extent of
maintenance CST.
Unclear how CST may impact
functional dependence.
Unclear if leads to delayed
institutionalization.
Section 3.3. Exercise — High/Moderate  Short-term Unknown if leads to delayed High/Moderate
Physical Exercise walking only decreased incidence institutionalization.
for Delaying the of dementia
Onset of Dementia
— Primary Exercise — High/Moderate  Short-term reduced Unknown if leads to delayed High/Moderate
Prevention mix risk of subsequent diagnosis of dementia or
cognitive decline institutionalization.
Exercise — Moderate Long-term Unknown if leads to delayed Moderate
mix decreased incidence institutionalization.
of dementia
Section 3.4. Cognitive Low Cognitive Results addressing functional ~ Very low
Nonpharmacologic interventions improvements outcomes unclear.
& Nonexercise sustained after 5
Interventions for years Need more than 5-year
Delaying the follow-up.
Onset of Dementia (however, none of
— Primary these improvements No evidence to determine if
Prevention had effects beyond cognitive training leads to:
the specific cognitive 1) delayed diagnosis of
domains of the dementia
intervention) 2) delayed institutionalization
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4. Social Isolation
Objective

The objective was to systematically review interventions aimed at preventing or reducing social isolation

and loneliness in community-dwelling seniors, that is, persons > 65 years of age who are not living in

long-term care institutions. The analyses focused on the following questions:

> Are interventions to reduce social isolation and/or loneliness effective?

» Do these interventions improve health, well-being, and/or quality of life?

> Do these interventions impact on independent community living by delaying or preventing functional
decline or disability?

> Do the interventions impact on health care utilization, such as physician visits, emergency visits,
hospitalization, or admission to long-term care?

Target Population and Condition

Social and family relationships are a core element of quality of life for seniors, and these relationships
have been ranked second, next to health, as the most important area of life. Several related concepts—
reduced social contact, being alone, isolation, and feelings of loneliness—have all been associated with a
reduced quality of life in older people. Social isolation and loneliness have also been associated with a
number of negative outcomes such as poor health, maladaptive behaviour, and depressed mood. Higher
levels of loneliness have also been associated with increased likelihood of institutionalization.

Evidence-Based Analysis Methods

The scientific evidence base was evaluated through a systematic literature review. The literature searches
were conducted with several computerized bibliographic databases for literature published between
January 1980 and February 2008. The search was restricted to English-language reports on human studies
and excluded letters, comments and editorials, and case reports. Journal articles eligible for inclusion in
the review included those that reported on single, focused interventions directed towards or evaluating
social isolation or loneliness; included, in whole or in part, community-dwelling seniors (> 65 years);
included some quantitative outcome measure on social isolation or loneliness; and included a comparative
group. Assessments of current practices were obtained through consultations with various individuals and
agencies including the Ontario Community Care Access Centres and the Ontario Assistive Devices
Program. An Ontario-based budget impact was also assessed for the identified effective interventions for
social isolation.

Summary of Findings

A systematic review of the published literature focusing on interventions for social isolation and
loneliness in community-dwelling seniors identified 11 quantitative studies. The studies involved
European or American populations with diverse recruitment strategies, intervention objectives, and
limited follow-up, with cohorts from 10 to 15 years ago involving mainly elderly women less than

75 years of age. The studies involved 2 classes of interventions: in-person group support activities and
technology-assisted interventions. These were delivered to diverse targeted groups of seniors such as
those with mental distress, physically inactive seniors, low-income groups, and informal caregivers. The
interventions were primarily focused on behaviour-based change. Modifying factors (client attitude or
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preference) and process issues (targeting methods of at-risk subjects, delivery methods, and settings)
influenced intervention participation and outcomes.

Both classes of interventions were found to reduce social isolation and loneliness in seniors. Social
support groups were found to effectively decrease social isolation for seniors on wait lists for senior
apartments and those living in senior citizen apartments. Community-based exercise programs featuring
health and wellness for physically inactive community-dwelling seniors also effectively reduced
loneliness. Rehabilitation for mild/moderate hearing loss was effective in improving communication
disabilities and reducing loneliness in seniors. Interventions evaluated for informal caregivers of seniors
with dementia, however, had limited effectiveness for social isolation or loneliness.

Research into interventions for social isolation in seniors has not been broadly based, relative to the
diverse personal, social, health, economic, and environmentally interrelated factors potentially affecting
isolation. Although rehabilitation for hearing-related disability was evaluated, the systematic review did
not locate research on interventions for other common causes of aging-related disability and loneliness,
such as vision loss or mobility declines. Despite recent technological advances in e-health or telehealth,
controlled studies evaluating technology-assisted interventions for social isolation have examined only
basic technologies such as phone- or computer-mediated support groups.

Table 10: Effectiveness of Diverse Interventions for Social Isolation, Loneliness, and Depression
in Heterogenous Populations of Community-Dwelling Seniors*

Population Country, Intervention Type N Findings
Year
1. Wait list for senior apartments  Sweden, Social worker—led self-help 108 | Isolationt
1985 groups
2. Residents of senior Sweden, Support groups 60 | Isolationt
apartments 1983
3. Physically inactive seniors Netherlands, Group exercise programs 382 | Isolationt
2002 | Lonelinesst
4. Physically inactive seniors United States, Group exercise programs 174 | Lonelinesst
2000
5. Bereaved seniors United States, Peer- and professional- led 339 NS
1993 self-help support groups
6. Users of mental health United States, Social worker—led self-help 68 | Isolationt
services at senior centres 1982 groups | Loneliness§
7. Seniors experiencing mental United States, Social worker crisis phone line 61 | Isolationt
health crisis 1998 | Depressiont
8. Seniors with low income and United States, Telephone friendships 291 NS
low perceived social support 1991
9. Hearing-impaired seniors Germany, Hearing aids 148 | Lonelinesst
1997
10. Informal caregivers of persons  United States, Nurse moderated computer 102 NS
with Alzheimer’s disease 1995 link
11. Informal caregivers of persons  United States, Social worker—led telephone- 103 | Depressiont
with dementia 2007 based support (subgroup > 65 y)

| indicates decrease; NS, not significant , P > .05.
1P < .05; P < .01; §P < .001.
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Economic Analyses

Disclaimer: The Medical Advisory Secretariat uses a standardized costing methodology for all of its
economic analyses of technologies. The main cost categories and the associated methods from the
province’s perspective are as follows:

Hospital: Ontario Case Costing Initiative cost data are used for all in-hospital stay costs for the
designated International Classification of Diseases-10 (ICD-10) diagnosis codes and Canadian
Classification of Health Interventions procedure codes. Adjustments may need to be made to ensure the
relevant case mix group is reflective of the diagnosis and procedures under consideration. Due to the
difficulties of estimating indirect costs in hospitals associated with a particular diagnosis or procedure, the
secretariat normally defaults to considering direct treatment costs only.

Nonhospital: These include physician services costs obtained from the Ontario Schedule of Benefits for
physician fees, laboratory fees from the Ontario Laboratory Schedule of Fees, device costs from the
perspective of local health care institutions, and drug costs from the Ontario Drug Benefit formulary list
price.

Discounting: For all cost-effectiveness analyses, a discount rate of 5% is used as per the Canadian
Agency for Drugs and Technologies in Health.

Downstream costs: All costs reported are based on assumptions of utilization, care patterns, funding, and
other factors. These may or may not be realized by the system or individual institutions and are often
based on evidence from the medical literature. In cases where a deviation from this standard is used, an
explanation has been given as to the reasons, the assumptions, and the revised approach. The economic
analysis represents an estimate only, based on assumptions and costing methods that have been explicitly
stated above. These estimates will change if different assumptions and costing methods are applied for the
purpose of developing implementation plans for the technology.

Falls and Fall-Related Injuries

A separate report in this series presents an economic model to predict long-term costs and effects and
assess the cost-effectiveness of interventions that prevent falls and fall-related injuries and that thereby
keep seniors in the community.

Urinary Incontinence

A budget impact analysis was conducted to forecast costs for caregiver-dependent and patient-directed
multicomponent behavioural techniques delivered by NCAs, and PFMT alone delivered by
physiotherapists. All costs are reported in 2008 Canadian dollars. Based on epidemiological data,
published medical literature and clinical expert opinion, the annual cost of caregiver-dependent
behavioural techniques was estimated to be $9.2 M, while the annual costs of patient-directed behavioural
techniques delivered by either an NCA or physiotherapist were estimated to be $25.5 M and $36.1 M,
respectively. Estimates will vary if the underlying assumptions are changed.

Currently, the province of Ontario absorbs the cost of NCAs (available through the 42 Community Care

Access Centres across the province) in the home setting. The 2007 Incontinence Care in the Community
Report estimated that the total cost being absorbed by the public system of providing continence care in
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the home is $19.5 M in Ontario. This cost estimate included resources such as personnel, communication
with physicians, record keeping and product costs. Clinic costs were not included in this estimation
because currently these come out of the global budget of the respective hospital and very few continence
clinics actually exist in the province. The budget impact analysis factored in a cost for the clinic setting,
assuming that the public system would absorb the cost with this new model of community care.

Dementia

Caregiver-directed behavioural techniques and patient-directed exercise programs were found to be
effective when assessing mild to moderate dementia outcomes in seniors living in the community.
Therefore, an annual budget impact was calculated based on eligible seniors in the community with mild
and moderate dementia and their respective caregivers who were willing to participate in interventional
home sessions. Table 11 below describes the annual budget impact for these interventions.

Social Isolation

Community exercise programs were found to be effective in reducing social isolation outcomes in seniors
living in the community. Therefore, an economic analysis to project total cost to implement the program
in the first year based on eligible seniors in the community willing to participate in a community exercise
program was calculated. Table 12 describes the cost to implement the program in the first year for these
interventions.

This economic analysis was calculated for the first year after an introduction of the interventions, from
the Ministry of Health and Long-Term Care perspective, using prevalence data only. Incidence and
mortality rates were not factored in. Numbers may change based on population trends, rate of intervention
uptake, trends in current programs in place in the province, and assumptions on costs. Number refers to
patients likely to access these interventions in Ontario based on assumptions from the literature. Resource
consumption was confirmed by an expert panel.

As a result of these assumptions, and due to the limited data available in the literature, uncertainty could

become an issue. If and when new evidence is presented, these results may change and may better predict
program resources over time, allowing for a more accurate analysis.

Aging in the Community — Ontario Health Technology Assessment Series 2008;8(1) 28




Table 11: Annual Budget Impact of Effective Interventions for Dementia

Unit Annual Annual
Cost Cost No. of Impact
Parameter ($Cdn) Unit ($ Cdn) Population* Patients ($Cdn)

Caregiver-Directed Behavioural Techniquest

1 hour Caregivers of seniors with

Occupational session - mild to moderate dementia

Therapist 120.22 12 total 1,442.64 who are willing to participate 56,629 81,695,125
1 hour Caregivers of seniors with
session - mild to moderate dementia

Nurse 82.12 12 total 985.44 who are willing to participate 56,629 55,804,389

Patient-Directed Exercise Programi

1 hour Seniors with mild to

Occupational session - moderate dementia who are

Therapist 120.22 32 total 3,847.04 willing to participate 38,696 148,866,672
1 hour Seniors with mild to
session - moderate dementia who are

Physiotherapist 108.49 32 total 3,471.68 willing to participate 38,696 134,341,585
1 hour Seniors with mild to

Personal session - moderate dementia who are

Support Worker 30.48 32 total 975.36  willing to participate 38,696 37,742,939
1 hour Seniors with mild to

Recreation session - 827.20 moderate dementia who are

Therapist 25.85 32 total willing to participate 38,696 32,009,678

Caregiver- and Patient-Directed Behavioural Technigues§

1 hour Caregivers and seniors with

Occupational session - mild to moderate dementia

Therapist 120.22 10 total 1,202.20  willing to participate 56,629 68,079,271
1 hour Caregivers and seniors with
session - mild to moderate dementia

Nurse 82.12 10 total 821.20 willing to participate 56,629 46,503,658

*Assumed 7% prevalence of dementia aged 65+ in Ontario.

TAssumed 8 weekly sessions plus 4 monthly phone calls.

FAssumed 12 weekly sessions plus biweekly sessions thereafter (total of 20).

§Assumed 2 sessions per week for first 5 weeks. Assumed 90% of seniors in the community with dementia have mild
to moderate disease. Assumed 4.5% of seniors 65+ are in long-term care, and the remainder are in the community.
Assumed a rate of participation of 60% for both patients and caregivers and of 41% for patient-directed exercise.
Assumed 100% compliance since intervention administered at the home. Cost for trained staff from Ministry of Health
and Long-Term Care data source. Assumed cost of personal support worker to be equivalent to in-home support.
Cost for recreation therapist from Alberta government Website.

Note: This budget impact analysis was calculated for the first year after introducing the interventions from the Ministry
of Health and Long-Term Care perspective using prevalence data only. Prevalence estimates are for seniors in the
community with mild to moderate dementia and their respective caregivers who are willing to participate in an
interventional session administered at the home setting. Incidence and mortality rates were not factored in. Current
expenditures in the province are unknown and therefore were not included in the analysis. Numbers may change
based on population trends, rate of intervention uptake, trends in current programs in place in the province, and
assumptions on costs. The number of patients was based on patients likely to access these interventions in Ontario
based on assumptions stated below from the literature. An expert panel confirmed resource consumption.
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Table 12: Cost to Implement Community-Based Exercise Programs (2008 $Cdn)*

Type of Professional Unit First Year Population Number First Year
Delivering Program Cost, $ Cost, $ Total Cost, $
Recreation Therapist 25.85 74.68 Seniors in the community 476,992 35,620,736

willing to participate in an
exercise program

Occupational 29.68 85.74 Seniors in the community 476,992 40,898,392
Therapist willing to participate in an

exercise program
Physiotherapist 18.41 53.18 Seniors in the community 476,992 25,368,578

willing to participate in an
exercise program

*Assumed hourly exercise group sessions of 9 seniors per group once biweekly with either an occupational therapist,
a physiotherapist, or a recreation therapist. Assumed 4.5% of seniors are in long-term care. Assumed 57% of seniors
65+ would participate in a community exercise program and 79% would be compliant. Assumed 65.8% of seniors in
the community are mobile.

Feedback from Expert Panel

Experts in the field of aging, with specific focus on community-based services, were invited to take part
in panel meetings between January and May 2008 (See Appendix 3 for a list of members of the expert
panel). The objectives of this panel were

» to review and consolidate evidence on the effectiveness of devices, programs, and systems provided
in the home to elderly individuals in Ontario;

» to assess the appropriateness of the evidence in the context of the Ontario health system; and

» to identify gaps in the evidence and opportunities for improvement in current practice.

The feedback from the expert panel for the key predictors is summarized below.

Falls and Fall-Related Injuries

Medication Withdrawal

» Medication withdrawal involves a fine balance between benefit and risk, and cannot be as accurately
implemented as other initiatives.

» There are not enough best practice guidelines for medication withdrawal in seniors.

» As a general rule, psychotropic medications are not prescribed unless there are specific needs (such as
wandering, inability to sleep, hitting, and other abusive behaviour). In these cases, it is difficult (and
perhaps inappropriate) to withdraw this medication since doing so can greatly increase caregiver
burden.

» A discussion followed that indicated that inadequate training of caregivers to deal with behaviours in
seniors may increase the reliance on psychotropic medications. Perhaps if proper training were
provided, medication withdrawal could be more successful.

» In a home setting, individual compliance with taking psychotropic medications can be low and
requires caregiver support for reminders.
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Causes of Falls and Injury in Seniors

>

>

Many injurious falls occur around indoor stairs, and therefore the proper design of stairs and
appropriate handrails (shape, diameter, and height) should be investigated.

Injuries following falls from ladders frequently occur in seniors (largely due to cleaning of
eavestroughs and windows). Ladders with hoops or services to clean eavestroughs and windows for
seniors should be considered.

Falls on sidewalks and road crossings are frequent, particularly in the winter. With the deteriorating
condition of street clearing, this is becoming a larger issue.

Fear of falling is another important cause of falls since it perpetuates a cycle of immobility, followed
by deconditioning and falls.

Falls in the Winter

>

In the winter, several factors reduce the likelihood that an elderly person will go outdoors:

= Seniors are most likely to go out during daylight hours, which are fewer.

»  Fear of slipping on the ice and snow reduces the likelihood of an elderly person choosing to go
outdoors unless it is absolutely necessary.

» Poorly designed coats and boots make it difficult for seniors with difficulty moving or with
lowered flexibility to dress for the outdoors.

These factors can lead to lowered fitness levels, which in turn leads to an increased likelihood of falls

both indoors and outdoors.

Furthermore, in the colder months, people tend to walk faster when outdoors, which can increase the

likelihood that an individual will fall.

Mobility Aids

>

At both meetings, the issue of mobility aids was raised by experts on the panel. Regrettably it is very

rare to find published trials investigating the effectiveness of mobility aids, and therefore it was not

appropriate to include this as a section of this literature review. However, the panel felt that it was

important to discuss these aids and their use in reducing falls and fall-related injuries in the elderly

population, and that more work should be done to improve existing mobility devices.

Mobility aids that were discussed as being effective included

= wheeled walkers — while wheeled walkers can decrease the frequency of falls, the panel
mentioned that walkers must be properly designed to ensure the best stability and that poorly
designed walkers can actually increase the likelihood of falls.

= handrails that are at an appropriate height, are cylindrical and are easy to see and grab

» raised toilet seats to decrease falls that occur when sitting at and standing up from the toilet

= grab bars, particularly in washrooms

While mobility aids are an important tool to reduce falls in community-dwelling seniors, when

renovations are not done to an appropriate standard, they can actually increase home hazards and risk

of falling. Therefore, it was felt that elderly populations should be provided with access to affordable

high-standard renovations.

Emergency buttons that act as a lifeline after a fall were discussed. Because quick access to help can

prevent long-term complications and disabilities, it was argued that these emergency buttons are

highly effective in elderly populations, although it was suggested that uptake of the technology may

be limited, based on reports that many people forget after a fall that they have access to these buttons.
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Urinary Incontinence

» Services/interventions that currently exist in Ontario offering behavioural interventions to treat Ul are
not consistent. There is a lack of consistency in how seniors access services for treatment of UI, who
manages patients and what treatment patients receive.

» Help-seeking behaviours are important to consider when designing optimal service delivery methods.

» There is considerable social stigma associated with UI and therefore there is a need for public
education and an awareness campaign.

» The cost of incontinent supplies and the availability of NCAs were highlighted.

Dementia

Respite Care
Methodological and Quality Issues with Studies

Respite care is difficult to define.

Randomized controlled trials are very challenging to conduct in this population.

Caregivers of seniors with dementia have complex and diverse needs.

Patients differ greatly with respect to type of dementia, severity of disease, and limits in ADLs and
IADLs.

Caregivers differ greatly with respect to characteristics, age, health status, relationship to care
recipient, amount of formal or informal support available, and use/access of other supportive services.
Outcomes measured may not be sensitive/appropriate measures to detect effectiveness of respite.
Interventions are heterogeneous (type of respite, duration, intensity).

Study duration is typically short; therefore, it is difficult to assess medium- to long-term effects.
There are many forms of respite that are effective but have not been studied (i.e., respite provided
through religious groups). One must be careful with how the results of the respite care literature are
reported.

Y YV V V V

YV V V VY

Current Delivery

» Community Care Access Centres (CCACs) provide respite care in 3 ways:

» informal in-home, 1-on-1 care for a couple of hours per day,

= referral to community-support programs, and

= referral to short-term nursing home stays.

Hours of respite are coordinated by CCACs and delivered by personal support workers (PSWs).
Informal agencies and religious groups provide some respite services (congregate driving, meals on
wheels, and friendly visiting).

What seems to be useful is someone taking the senior with dementia for a walk for 1 to 2 hours per
day since this gives the caregiver free time. This is often organized by a PSW from a CCAC.

In general, a short-term stay in a nursing home has less positive effects than other forms of respite
since there is disruption of routine for the patient/ caregiver.

YV WV VYV

System Pressures

» Problem: not enough hours of respite provided by PSWs from CCACs.

» Other issues are: high turnaround of staff, lack of flexibility, lack of knowledge to manage
behavioural challenges, inconsistency in delivery of services.

» Individuals with dementia need a familiar face and an individualized approach.
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» Large issue in evaluating effectiveness of interventions in the dementia population.
» Often, informal arrangements are made (i.e., with neighbours/friends, etc.) to alleviate the burden of
the caregiver.

Future Research/Direction

» There exist caregiver-support programs that define the number of hours in-home and flexibility
benchmarks for caregiver-support interventions.

» In nursing homes, spouses of people with dementia support one another and help with the caregiving
requirements, which is a form of respite for these caregivers.

» Not enough research is done into what happens to caregivers once the care receiver dies.

Behavioural Management Interventions
Current Delivery

> Two groups generally provide behavioural management interventions: community occupational
therapists and psychogeriatric nurses.

» Psychogeriatric nurses counsel caregivers, and occupational therapists make environmental
modifications to the home and provide case management.

> Physicians are reluctant to prescribe medications to seniors with dementia for problem behaviours;
however, when caregivers have major difficulties with managing the care recipient (i.e., wandering,
sleep disruptions), physicians will prescribe medication.

Systems Pressures

> Programs/tools are needed which will give caregivers the skills to manage and provide relief.
> Itis difficult to co-ordinate funding of technology and of research.
> There are fundamental problems with studying caregiver interventions for dementia.

Future Research/Direction

> Examine the research being done at the occupational therapy department at the University of Toronto
around family caregivers and outcome measures; identify which interventions are most effective.

> Field evaluations are required as different models and evaluations are needed.

» Technological interventions such as websites and online networking for care providers can be
effective.

» It is important to focus on characteristics of people requiring services since response to interventions
greatly differs according to type and severity.

Physical Exercise

Community Care Access Centres can provide referrals for occupational therapists, physiotherapists,
and personal support workers to go to homes.

Community recreation centres — recreationalists can teach caregiver and client exercise programs.
Community agencies and religious groups offer exercise programs — volunteer-led informal exercise
groups (e.g., “mall walkers”).

Exercise programs often provided in/around supportive housing units.

Exercise activities often organized outside of the formal health system.

Municipality websites often list services available within the area.

VVV VV VY
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Conclusions

Falls and Fall-Related Injuries

» High-quality evidence indicates that long-term exercise programs in mobile seniors and
environmental modifications in the homes of frail elderly persons will effectively reduce falls and
possibly fall-related injuries in Ontario’s elderly population.

» A combination of vitamin D and calcium supplementation in elderly women will help reduce the risk
of falls by more than 40%.

» The use of outdoor gait-stabilizing devices for mobile seniors during the winter in Ontario may
reduce falls and fall-related injuries; however, evidence is limited and more research is required in
this area.

» While psychotropic medication withdrawal may be an effective method for reducing falls, evidence is
limited and long-term compliance has been demonstrated to be difficult to achieve.

» Multifactorial interventions in high-risk populations may be effective; however, the effect is only
marginally significant, and the quality of evidence is low.

Urinary Incontinence

There is moderate-quality evidence that the following interventions are effective in improving Ul in

mobile motivated seniors:

» Multicomponent behavioural interventions including a combination of bladder training techniques,
PFMT (with or without biofeedback), education on bladder control strategies and self-monitoring
techniques.

» Pelvic floor muscle training alone.

There is moderate quality evidence that when behavioural interventions are led by NCAs or CNSs in a
clinic setting, they are effective in improving Ul in seniors.

There is limited low-quality evidence that prompted voiding may be effective in medically complex, frail
seniors with motivated caregivers.

There is insufficient evidence for the following interventions in medically complex, frail seniors with
motivated caregivers:

» habit retraining, and

» timed voiding.

Dementia

Caregiver Interventions for Seniors with Dementia

» There is limited evidence from RCTs that respite care is effective in improving caregiver
outcomes for those caring for seniors with dementia.

» There is moderate- to high-quality evidence that individual behavioural interventions (> 6
sessions), directed at the caregiver (or combined with the patient) are effective in improving
psychological health in dementia caregivers.

» There is moderate- to high-quality evidence that multicomponent interventions improve caregiver
psychosocial health and may impact rates of institutionalization of dementia patients.
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Patient-Directed Interventions
Secondary Prevention

» Physical exercise is effective for improving physical functioning in patients with dementia.

» Previous systematic review indicated that “cognitive training” is not effective in patients with
dementia.

» A recent RCT suggests cognitive stimulation therapy (up to 7 weeks) is effective for improving
cognitive function and quality of life in patients with dementia.

Primary Prevention (Delaying the Onset of Dementia)

» Regular leisure time physical activity in midlife is associated with a reduced risk of dementia in later
life (mean follow-up 21 years).

» Regular physical activity in seniors is associated with a reduced risk of cognitive decline (mean
follow-up 2 years).

» Regular physical activity in seniors is associated with a reduced risk of dementia (mean follow-up 6—
7 years).

For seniors with good cognitive and physical functioning, there is:

» evidence that cognitive training for specific functions (memory, reasoning, and speed of processing)
produces improvements in these specific domains, and

» limited inconclusive evidence that cognitive training can offset deterioration in the performance of
self-reported IADL scores and performance assessments.

Social Isolation

Although effective interventions were identified for social isolation and loneliness in community-
dwelling seniors, they were directed at specifically targeted groups and involved only a few of the many
potential causes of social isolation. Little research has been directed at identifying effective interventions
that influence the social isolation and other burdens imposed upon caregivers, in spite of the key role that
caregivers assume in caring for seniors. The evidence on technology-assisted interventions and their
effects on the social health and well-being of seniors and their caregivers is limited, but increasing
demand for home health care and the need for efficiencies warrant further exploration. Interventions for
social isolation in community-dwelling seniors need to be researched more broadly in order to develop
effective, appropriate, and comprehensive strategies for at-risk populations.

Overall Conclusions

» There is moderate- to high-quality evidence that interventions that treat or reduce the risk of falls, UI,
dementia or social isolation can improve health outcomes in community-dwelling seniors.

» There is moderate- to high-quality evidence that regular exercise can significantly improve health
outcomes in community-dwelling seniors through the primary or secondary prevention of falls, Ul
(using PFMT), dementia, and social isolation.

» Low-quality or limited evidence is available and therefore no conclusions as to the effectiveness of
the following interventions in the Ontario senior population can be made:
= psychotropic medication withdrawal to prevent falls,
= multicomponent interventions to prevent falls and fall-related injuries in high-risk seniors,
= gait-stabilizing devices to prevent outdoor falls,
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» caregiver-dependent behavioural techniques for Ul (prompted voiding),
= rehabilitation for hearing loss (hearing aids),

= respite care for caregivers of seniors with dementia,

= cognitive stimulation therapy for seniors with dementia,

» cognitive training for seniors with good cognitive function, and

= focus/support group activities for seniors on wait lists for senior apartments.
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Appendices

Appendix 1: Search Strategy

Database: Ovid MEDLINE(R) <1950 to October Week 1 2007>

Search Strategy:

1  exp Institutionalization/ (6846)

2 institutionalization.mp. (5403)

3 lor2(8192)

4  exp Patient Admission/ (13250)

5  exp Nursing Homes/ or exp Homes for the Aged/ (28869)

6 4and5(676)

7  (nursing home$ adj2 (entry or placement$ or admission$)).mp. [mp=title, original title, abstract,
name of substance word, subject heading word] (909)

8 3or6or7(9429)

9  exp Aged/ or elderly.mp. or senior$.mp. [mp=title, original title, abstract, name of substance
word, subject heading word] (1684396)

10 8and 9 (4258)

11 limit 10 to (humans and english language and yr="1990 - 2007") (2584)

12 limit 11 to (controlled clinical trial or meta analysis or randomized controlled trial) (187)

13 (meta analy$ or metaanaly$ or pooled analysis or (systematic$ adj2 review$)).mp. or (published
studies or published literature or medline or embase or data synthesis or data extraction or
cochrane).ab. (65450)

14 exp Random Allocation/ or random$.mp. [mp=title, original title, abstract, name of substance
word, subject heading word] (514505)

15  exp Double-Blind Method/ (94064)

16  exp Control Groups/ (805)

17  exp Placebos/ (26800)

18  RCT.mp. (2437)

19  or/12-18 (587909)

20 11 and 19 (350)
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Appendix 2: Grade Score for the Body of Evidence

Number of Study Quality of Consistency Directness Other Modifying
Studies Design Studies Factors
N RCT=High Serious limitation  Important Some uncertainty Association strong
to study quality inconsistency (-1) about directness (+1)
Observational (-1 (-1)
=Low Association very
Very serious Major uncertainty strong (+2)
Any other limitation to study about directness
evidence quality (-2) (-2) Dose response
=Very Low gradient (+1)
All plausible

confounders would
have reduced the
effect (+1)

Imprecise or
sparse data (-1)

High probability of
reporting bias (-1)

Source: Atkins D et al. Grading quality of evidence and strength of recommendations. BMJ 2004;
328(7454): 1490. (18)
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Appendix 3: Expert Panel Membership

Members of the Expert Panel were as follows:

Dr. Shirlee Sharkey (Chair)

Ms. Trish Barbato
Dr. Ed Brown

Dr. Geoff Fernie
Ms. Malini Hall

Mr. Eric Hong

Ms. Kay McGarvey
Dr. Alex Mihailidis

Ms. Nancy Murray
Dr. Sandy Nuttall
Ms. Susan Paetkau
Dr. David Ryan
Ms. Loretta Ryan
Dr. Jennifer Skelly

Ms. Joan Stevens
Dr. Paul Williams

Dr. Maria Zorzitto
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Executive Summary

In early August 2007, the Medical Advisory Secretariat began work on the Aging in the Community
project, an evidence-based review of the literature surrounding healthy aging in the community. The
Health System Strategy Division at the Ministry of Health and Long-Term Care subsequently asked the
secretariat to provide an evidentiary platform for the ministry’s newly released Aging at Home Strategy.

After a broad literature review and consultation with experts, the secretariat identified 4 key areas that
strongly predict an elderly person’s transition from independent community living to a long-term care
home. Evidence-based analyses have been prepared for each of these 4 areas: falls and fall-related
injuries, urinary incontinence, dementia, and social isolation. For the first area, falls and fall-related
injuries, an economic model is described in a separate report.

Please visit the Medical Advisory Secretariat Web site, http://www.health.gov.on.ca/english/providers/
program/mas/mas_about.html, to review these titles within the Aging in the Community series.

1. Aging in the Community: Summary of Evidence-Based Analyses

2. Prevention of Falls and Fall-Related Injuries in Community-Dwelling Seniors: An
Evidence-Based Analysis

3. Behavioural Interventions for Urinary Incontinence in Community-Dwelling Seniors: An
Evidence-Based Analysis

4.  Caregiver- and Patient-Directed Interventions for Dementia: An Evidence-Based Analysis
5.  Social Isolation in Community-Dwelling Seniors: An Evidence-Based Analysis

6. The Falls/Fractures Economic Model in Ontario Residents Aged 65 Years and Over
(FEMOR)

Objective

To identify interventions that may be effective in reducing the probability of an elderly person’s falling
and/or sustaining a fall-related injury.

Background

Although estimates of fall rates vary widely based on the location, age, and living arrangements of the
elderly population, it is estimated that each year approximately 30% of community-dwelling individuals
aged 65 and older, and 50% of those aged 85 and older will fall. Of those individuals who fall, 12% to
42% will have a fall-related injury.

Several meta-analyses and cohort studies have identified falls and fall-related injuries as a strong

predictor of admission to a long-term care (LTC) home. It has been shown that the risk of LTC home
admission is over 5 times higher in seniors who experienced 2 or more falls without injury, and over 10
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times higher in seniors who experienced a fall causing serious injury.

Falls result from the interaction of a variety of risk factors that can be both intrinsic and extrinsic.
Intrinsic factors are those that pertain to the physical, demographic, and health status of the individual,
while extrinsic factors relate to the physical and socio-economic environment. Intrinsic risk factors can be
further grouped into psychosocial/demographic risks, medical risks, risks associated with activity level
and dependence, and medication risks. Commonly described extrinsic risks are tripping hazards, balance
and slip hazards, and vision hazards.

Note: It is recognized that the terms “senior” and “elderly” carry a range of meanings for different

audiences; this report generally uses the former, but the terms are treated here as essentially
interchangeable.

Evidence-Based Analysis of Effectiveness

Research Question

Since many risk factors for falls are modifiable, what interventions (devices, systems, programs) exist that
reduce the risk of falls and/or fall-related injuries for community-dwelling seniors?

Inclusion and Exclusion Criteria
Inclusion Criteria

English language;

published between January 2000 and September 2007,

population of community-dwelling seniors (majority aged 65+); and

randomized controlled trials (RCTs), quasi-experimental trials, systematic reviews, or meta-analyses.

VVVY

Exclusion Criteria

» special populations (e.g., stroke or osteoporosis; however, studies restricted only to women were
included);

» studies only reporting surrogate outcomes; or

» studies whose outcome cannot be extracted for meta-analysis.

Outcomes of Interest

» number of fallers, and
» number of falls resulting in injury/fracture.

Search Strategy

A search was performed in OVID MEDLINE, MEDLINE In-Process and Other Non-Indexed Citations,
EMBASE, the Cumulative Index to Nursing & Allied Health Literature (CINAHL), The Cochrane
Library, and the International Agency for Health Technology Assessment (INAHTA) for studies
published between January 2000 and September 2007. Furthermore, all studies included in a 2003
Cochrane review were considered for inclusion in this analysis. Abstracts were reviewed by a single
author, and studies meeting the inclusion criteria outlined above were obtained. Studies were grouped
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based on intervention type, and data on population characteristics, fall outcomes, and study design were
extracted. Reference lists were also checked for relevant studies. The quality of the evidence was assessed
as high, moderate, low, or very low according to the GRADE methodology.

Summary of Findings

The following 11 interventions were identified in the literature search: exercise programs, vision
assessment and referral, cataract surgery, environmental modifications, vitamin D supplementation,
vitamin D plus calcium supplementation, hormone replacement therapy (HRT), medication withdrawal,
gait-stabilizing devices, hip protectors, and multifactorial interventions.

Exercise programs were stratified into targeted programs where the exercise routine was tailored to the
individuals’ needs, and untargeted programs that were identical among subjects. Furthermore, analyses
were stratified by exercise program duration (<6 months and >6 months) and fall risk of study
participants. Similarly, the analyses on the environmental modification studies were stratified by risk.
Low-risk study participants had had no fall in the year prior to study entry, while high-risk participants
had had at least one fall in the previous year.

A total of 17 studies investigating multifactorial interventions were identified in the literature search. Of
these studies, 10 reported results for a high-risk population with previous falls, while 6 reported results
for study participants representative of the general population. One study provided stratified results by fall
risk, and therefore results from this study were included in each stratified analysis.
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Executive Summary Table 1: Summary of Meta-Analyses of Studies Investigating the

Effectiveness of Interventions on the Risk of Falls in Community-Dwelling Seniors*

Intervention RR [95% CI] GRADE
Exercise programs
1. Targeted programs
General population 0.81 [0.67-0.98] Low
High-risk population 0.93 [0.82-1.06] High
Short duration 0.91[0.73-1.13] High
Long duration 0.89 [0.79-1.01] Moderate
2. Untargeted programs
General population 0.78 [0.66—-0.91] Moderate
High-risk population 0.89[0.72-1.10] Very low
Short duration 0.85[0.71-1.01] Low
Long duration 0.76 [0.64-0.91] Moderate
3. Combined targeted vs. untargeted programs
General population N/A N/A
High-risk population 0.87 [0.57-1.34] Moderate
Short duration 1.11[0.73-1.70] High
Long duration 0.73 [0.57-0.95] High
Vision intervention
Assessment/referral 1.12 [0.82-1.53] Moderate
Cataract surgery 1.11[0.92—1.35] Moderate
Environmental modifications
Low-risk population 1.03 [0.75-1.41] High
High-risk population 0.66 [0.54-0.81] High
General population 0.85[0.75-0.97] High
Drugs/Nutritional supplements
Vitamin D (men and women) 0.94 [0.77-1.14] High
Vitamin D (women only) 0.55[0.29-1.08] Moderate
Vitamin D and calcium (men and women) 0.89[0.74-1.07] Moderate
Vitamin D and calcium (women only) 0.83 [0.73-0.95] Moderate
Hormone replacement therapy 0.98 [0.80-1.20] Low
Medication withdrawal 0.34 [0.16-0.74]t Low
Gait-stabilizing device 0.43 [0.29-0.64] Moderate
Multifactorial intervention
Geriatric screening (general population) 0.87 [0.69-1.10] Very low
High-risk population 0.86 [0.75-0.98] Low

*Cl refers to confidence interval; RR, relative risk.

tHazard ratio is reported, because RR was not available.

Executive Summary Table 2: Summary of Meta-Analyses of Studies Investigating the
Effectiveness of Interventions on the Risk of Fall-Related Injuries in Community-Dwelling Seniors*

Intervention RR [95% CI] GRADE

Exercise programs

Targeted programs 0.67 [0.51-0.89] Moderate

Untargeted programs 0.57 [0.38-0.86] Low

Combined targeted vs untargeted programs 0.31[0.13-0.74] High
Drugs/nutritional supplements

Vitamin D plus calcium (women only) 0.77 [0.49-1.21] Moderate
Gait-stabilizing device 0.10 [0.01-0.74] Moderate

Hip protectors

Multifactorial intervention
Geriatric screening (general population)
High-risk population

3.49[0.68-17.97] T Low

0.90 [0.53-1.51] Low
0.86 [0.66-1.11] Moderate

*Cl refers to confidence interval; RR, relative risk.
10Odds ratio is reported, because RR was not available.
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Conclusions

1. High-quality evidence indicates that long-term exercise programs in mobile seniors and
environmental modifications in the homes of frail elderly persons will effectively reduce falls and
possibly fall-related injuries in Ontario’s elderly population.

2. A combination of vitamin D and calcium supplementation in elderly women will help reduce the risk
of falls by more than 40%.

3. The use of outdoor gait-stabilizing devices for mobile seniors during the winter in Ontario may
reduce falls and fall-related injuries; however, evidence is limited and more research is required in
this area.

4. While psychotropic medication withdrawal may be an effective method for reducing falls, evidence is
limited and long-term compliance has been demonstrated to be difficult to achieve.

5. Multifactorial interventions in high-risk populations may be effective; however, the effect is only
marginally significant, and the quality of evidence is low.
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In early August 2007, the Medical Advisory Secretariat began work on the Aging in the Community
project, an evidence-based review of the literature surrounding healthy aging in the community. The
Health System Strategy Division at the Ministry of Health and Long-Term Care subsequently asked the
secretariat to provide an evidentiary platform for the ministry’s newly released Aging at Home Strategy.

After a broad literature review and consultation with experts, the secretariat identified 4 key areas that
strongly predict an elderly person’s transition from independent community living to a long-term care
home. Evidence-based analyses have been prepared for each of these 4 areas: falls and fall-related
injuries, urinary incontinence, dementia, and social isolation. For the first area, falls and fall-related
injuries, an economic model is described in a separate report.

Please visit the Medical Advisory Secretariat Web site, http://www.health.gov.on.ca/english/providers/
program/mas/mas_about.html, to review these titles within the Aging in the Community series.

1. Aging in the Community: Summary of Evidence-Based Analyses

2.  Prevention of Falls and Fall-Related Injuries in Community-Dwelling Seniors: An
Evidence-Based Analysis

3. Behavioural Interventions for Urinary Incontinence in Community-Dwelling Seniors: An
Evidence-Based Analysis

4.  Caregiver- and Patient-Directed Interventions for Dementia: An Evidence-Based Analysis
5.  Social Isolation in Community-Dwelling Seniors: An Evidence-Based Analysis

6. The Falls/Fractures Economic Model in Ontario Residents Aged 65 Years and Over
(FEMOR)

Objective

To identify interventions that may be effective in reducing the probability of an elderly person’s falling
and/or sustaining a fall-related injury.

Clinical Need: Target Population and
Condition

Definition of a Fall

Several definitions for falls exist in the literature; however, a recently published consensus statement
suggested that a fall be defined as “an unexpected event in which the participant comes to rest on the
ground, floor, or lower level.” (1)
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Target Population and Prevalence of Falls

Although estimates of fall rates vary widely based on the location, age, and living arrangements of the
elderly population, it is estimated that approximately 30% of community-dwelling individuals aged 65
and older, and 50% of those aged 85 and older will fall each year. (2-4) Of those individuals who fall,
12% to 42% will have a fall-related injury. (5;6) Elderly women living independently in the community
are more likely to experience a fall than men, (6;7) and a study by Campbell et al. (8) found that the risk
of falling for women was more than 1.5 times higher than for men, even after controlling for physical and
sociological variables associated with increased fall risk.

In 2005, 12.8% of Ontario’s population was aged 65 or older, a figure that is expected to increase by
almost 65% by 2031. (9) With more than 1 in 5 Ontarians being 65 or older in 2031, the number of
community-dwelling seniors at risk for encountering a fall will dramatically increase, thus increasing the
demand for community-based services and the burden on Ontario’s health system.

Note: It is recognized that the terms “senior” and “elderly” carry a range of meanings for different
audiences; this report generally uses the former, but the terms are treated here as essentially
interchangeable.

Fall Outcomes and Burden

Minor injuries such as bruises, abrasions, lacerations and sprains occur after 44% of falls (10), while
major injuries such as hip and wrist fractures occur after approximately 4% to 5% of falls. (11;12) As an
individual ages, their ability to use their hands to break a fall and protect their hip is reduced, and
therefore wrist fractures are more common than hip fractures between the ages of 65 and 75, while hip
fractures become more prevalent after the age of 75. (13)

Injuries due to falls place a significant burden on the Ontario health system and are the leading cause of
injury-related hospital visits (1,201/100,000 population) and emergency department visits (4,821/100,000
population) in Ontarians aged 65 and older. (14) Furthermore, once an individual is admitted into an acute
hospital following a fall, their average length of stay (ALOS) is approximately 40% longer than that for
all-cause hospitalizations. (15) This highlights not only the severity of injuries due to falls, but also the
need for community-based services that will allow a more expedient discharge of elderly individuals back
to their homes following a fall-related hospitalization.

Difficulties exist in measuring mortality directly associated with falls; however, it is estimated that up to
40% of injury-related deaths, and 1% of total deaths in those aged 65 and over, are due to falls. (16)

Falls as a Predictor of Long-Term Care Home
Admission

A prospective cohort study was conducted in 1997 by Tinetti and Williams (17) to assess the risk of
admission to a LTC home following falls and fall-related injuries. A cohort of 1,103 community-dwelling
seniors aged 71 and older were followed for a median of 12 months. The outcome of interest in this study
was the number of days from initial assessment to a first long-term admission to a skilled-nursing facility.
The results of this study showed that after adjusting for demographic, psychosocial, cognitive, health-
related and functional characteristics, there was a significant increase in the hazard of LTC home
admission following falls (Table 1).
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A meta-analysis published by Gaugler et al. in 2007 (18) investigated predictors of LTC home admission
in community-dwelling elderly populations. This analysis was based on two large cohort studies in the
United States, and found that the hazard of LTC home admission was approximately 16% higher in
seniors with a history of falls than in those without (hazard ratio [HR], 1.16, [95% confidence interval
(CI), 1.02—1.30]). The smaller effect size in this study as compared with the Tinetti and Williams study is
likely due to the fact that fall status was based on annual recall in the studies included in the Gaugler et al.
review, while the Tinetti and Williams study measured falls based on monthly calendars. While evidence
regarding the most valid method of falls-outcome collection is limited, the use of monthly falls calendars
is generally accepted to be a more rigorous and sensitive method of measuring fall status in elderly
individuals. (19)

Table 1: Hazard Ratios for Admission to a Long-term Care Home Following Falls and Fall-related
Injuries*®

Fall Severity HR [95% CI] Population
Attributable
Risk (%)
1 fall without serious injury 3.1[1.9-4.9] 13%
2 or more falls without serious injury 5.5[2.1-14.2] 3%
At least one fall causing serious injury 10.2 [5.8-17.9] 10%

*Cl refers to confidence interval; HR, hazard ratio.
Tinetti and Williams (20)

Fall Risks for Community-Dwelling Seniors

Falls result from the interaction of a variety of risk factors that can be both intrinsic and extrinsic.
Intrinsic factors are those that pertain to the physical, demographic, and health status of the individual,
while extrinsic factors relate to the physical and socio-economic environment. (21;22) Intrinsic risk
factors can be further grouped into psychosocial/demographic risks, medical risks, risks associated with
activity level and dependence, and medication risks.

Intrinsic Risk Factors
Psychosocial and Demographic Risks

As mentioned earlier in this report, increasing age and gender are both strong risk factors for falls.
(6;23;24) Two psychosocial risk factors that have also been studied extensively are previous history of
falls and fear of falling. A previous history of falls has been demonstrated as one of the strongest
predictors of future falls and injurious falls. (25) This may be due to a loss of mobility and balance, or
because of increased fear of falling, which can in turn lead to activity restrictions, loss of strength, and
social isolation. (26;27)

Medical Risk Factors

In general, the risk of falling and sustaining a fall-related injury increases with the number of chronic
health problems, with individuals having 5 to 7 chronic illnesses having more than 2.5 times the risk of
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falling and 4.5 times the risk of having an injurious fall as someone without chronic conditions. (28) More
specifically, chronic medical problems that have been shown to be associated with an increased risk of
falls are a history of stroke, arthritis of the knee, foot problems, low systolic blood pressure, poor vision,
cognitive impairment, Parkinson’s disease, poor strength, muscle weakness, decreased reaction time,
limited mobility and impaired balance and gait. (6;29-31)

Activity and Dependence

As individuals age, limited mobility, fear of falling, chronic illnesses and various other factors lead to
decreased physical activity, which can result in decreased muscle strength and balance. Several studies
have indicated that inactivity and decreased physical fitness in seniors are a major risk factor for falls and
injurious falls. (32) However, some studies identify high physical activity as a risk factor for falls in older
populations, indicating that the risks associated with increased physical activity for some elderly people
must also be considered. (6) More research is needed in this area to determine the potential harm and
benefit of various types and intensities of physical activity.

Medications

Research surrounding the risks of falls and fall-related injuries following medication use is extensive.
Multiple prescriptions can lead to dizziness, and to problems with alertness, coordination, and balance.
(33) As aresult, studies have found that taking multiple medications leads to a significant increase in the
risk of falls and injurious falls. (34-37) Furthermore, several drugs that are frequently prescribed to
elderly individuals are independently associated with a high risk of falls. These include sedatives and
hypnotics, psychotropic medications, benzodiazepines, and diuretics. (6;38;39) Some studies indicate that
antihypertensive medications may also increase the risk of falls and fall-related injuries; however, results
in this area are inconsistent. (40)

Extrinsic Risk Factors

There is very little evidence surrounding the level of risk associated with extrinsic risk factors. Commonly
described extrinsic risks are tripping hazards, balance and slipping hazards, and vision hazards. (6;41-43)

Tripping hazards

loose rugs,

electrical cords,

pets,

uneven sidewalks, and
inappropriate or ill-fitting footwear.

VVYVYYYV

Balance and slipping hazards

narrow or slippery stairs,

no handrails on stairs,

bathroom hazards (e.g., low toilets, unsafe or slippery bathtubs/showers),
low furniture, and

ice and snow.

VVVYYVY

Vision hazards

> cataracts,
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» eyeglasses, and
» poor lighting.

Evidence-Based Analysis of Effectiveness

Objective

To identify interventions that may be effective in reducing the probability of an elderly person’s falling
and/or sustaining a fall-related injury.

Research Questions

» Since many risk factors for falls are modifiable, what interventions (devices, systems, programs) exist
that reduce the risk of falls and/or fall-related injuries for community-dwelling elderly persons?

» Are there differences in the effectiveness of interventions in high-risk groups (e.g., frail, history of
falling)?

Methods

Inclusion and Exclusion Criteria
Inclusion Criteria

» English language;

» published between January 2000 and September 2007,

» population of community-dwelling seniors (majority aged 65+); and

» randomized controlled trials (RCTs), quasi-experimental trials, systematic reviews, or meta-analyses.

Exclusion Criteria
» special populations (e.g., stroke or osteoporosis; however, studies restricted only to women were
included);

» studies only reporting surrogate outcomes; or
» studies whose outcome cannot be extracted for meta-analysis.

Outcomes of Interest

» number of fallers, and
» number of falls resulting in injury/fracture.

Method of Review

A search was performed in OVID MEDLINE, MEDLINE In-Process and Other Non-Indexed Citations,
EMBASE, the Cumulative Index to Nursing & Allied Health Literature (CINAHL), The Cochrane
Library, and the International Agency for Health Technology Assessment (INAHTA) for studies
published between January 2000 and September 2007. The search strategy is detailed in Appendix 1.
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Furthermore, all studies included in a 2003 Cochrane review published by Gillespie et al. (44) were
considered for inclusion in this review.

Abstracts were reviewed, and studies meeting the inclusion criteria outlined above were obtained. Studies
were grouped based on intervention type, and data on population characteristics, falls outcomes, and
study design were extracted. Reference lists were also checked for relevant studies. Results for each
outcome from individual studies were meta-analyzed using fixed-effects models.

Assessment of Quality of Evidence

The quality assigned to individual studies was determined using the Medical Advisory Secretariat’s
adaptation of the levels-of-evidence hierarchy proposed by Goodman. (45)

The overall quality of the evidence was examined according to the GRADE Working Group criteria (see
Appendix 2). (46)

» Quality refers to criteria such as the adequacy of allocation concealment, blinding, and follow-up.

» Consistency refers to the similarity of estimates of effect across studies. If there is important
unexplained inconsistency in the results, our confidence in the estimate of effect for that outcome
decreases. Differences in the direction of effect, the size of the differences in effect, and the
significance of the differences guide the decision about whether important inconsistency exists.

» Directness refers to the extent to which the interventions and outcome measures are similar to those
of interest.

As stated by the GRADE Working Group, the following definitions were used in grading the quality of
the evidence.

High Further research is very unlikely to change confidence in the estimate of
effect.

Moderate Further research is likely to have an important impact on confidence in the
estimate of effect and may change the estimate.

Low Further research is very likely to have an important impact on confidence in
the estimate of effect and is likely to change the estimate.

Very low Any estimate of effect is very uncertain.

Results of Evidence-Based Analysis

The database search identified 507 citations published between January 2000 and September 2007. Of the
155 studies set in the community as opposed to a hospital or LTC home, 43 met the inclusion criteria
described above. A further 17 studies were identified in the Cochrane review on falls in the elderly, 15 of
which were published before the year 2000. (44) All studies identified were RCTs, and only one was
defined as small (total sample size N=28) (Table 2).
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Table 2: Quality of Evidence of Included Studies*

Study Design Level of Number of Eligible
Evidence Studies

Large RCT, systematic review of RCTs 1 59
Large RCT unpublished but reported to an international scientific 1(9) 0
meeting

Small RCT 2 1
Small RCT unpublished but reported to an international scientific 2(9) 0
meeting

Non-RCT with contemporaneous controls 3a 0
Non-RCT with historical controls 3b 0
Non-RCT presented at international conference 3(g) 0
Surveillance (database or register) 4a 0
Case series (multisite) 4b 0
Case series (single site) 4c 0
Retrospective review, modeling 4d 0
Case series presented at international conference 4(g) 0

tFor each included study, levels of evidence were assigned according to a ranking system based on a hierarchy

proposed by Goodman. (45) An additional designation “g” was added for preliminary reports of studies that have
been presented at international scientific meetings. Non-RCT, clinical trial that is not randomized, e.g., a cohort study;
RCT, randomized controlled trial.

Adapted from the Oxford Centre for Evidence (45)

Summary of Existing Evidence

Interventions ldentified in Literature

physical exercise

vision assessment and referral
cataract surgery

environmental modifications
vitamin D supplements

vitamin D and calcium supplements
hormone replacement therapy (HRT)
medication withdrawal
gait-stabilizing devices

hip protectors

multifactorial interventions

VVVVVVYVYYVYVVYY

Detailed study characteristics are provided in Appendix 3.

Exercise

There were 25 studies identified that described the effects of a physical exercise intervention on the
proportion of people falling or experiencing a fall-related injury. The types of exercise programs provided
to the intervention group varied considerably between trials. Most exercise programs contained a
combination of exercises designed to improve balance, endurance, strength, coordination, and flexibility.
Although most were conducted in a group setting, several programs incorporated a home-based exercise
program to be completed between group sessions.

In general, the exercise interventions described in the literature can be grouped into 2 main categories:
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targeted and untargeted. Targeted interventions are tailored exercise programs that are based on the
individual’s risk factors and needs, while untargeted interventions provide the same exercise program to
all individuals enrolled. Eighteen studies investigated the effects of an untargeted intervention, 5 studies
investigated the effects of a targeted intervention, and in 2 studies, the authors compared a combination of
untargeted and targeted exercises against an untargeted exercise program. The meta-analysis of these
studies indicated that there is a moderate reduction in the risk of falling following untargeted
interventions (relative risk [RR], 0.82 [95% CI, 0.72—0.93]). Forest plots for all meta-analyses are
presented in Appendix 4.

After evaluating the population and program characteristics found in the literature, two important
stratifications were identified. The first stratification was by fall risk, where individuals were identified as
high-risk if they were extremely frail or had a history of previous falls. Ten studies restricted the
population of interest to frail elderly persons at high risk for falls, while the remaining 15 studies did not
limit their population based on fall risk. The meta-analysis indicated that there was no statistically
significant reduction in the number of high-risk individuals falling following an exercise program (Table
3). However, in studies that did not restrict the study population to those at high risk, both targeted and
untargeted exercise programs significantly reduced an individual’s risk of falling and having a fall-related
injury (Tables 4 and 5).

Table 3: Summary of Evidence Surrounding the Risk of Falls After an Exercise Program:
High-Risk Population*

Untargeted Targeted Combination
Exercise vs. Exercise vs. Exercise vs.
No Exercise No Exercise Untargeted
Exercise
Number of studies 6 2 2
Total N (case/control) 372/270 329/330 77/61
RR (95% Cl) 0.89 (0.72-1.10) 0.93 (0.82-1.06) 0.87 (0.57-1.34)

*Cl refers to confidence interval; RR, relative risk; combination refers to untargeted and targeted exercise programs.

Table 4: Summary of Evidence Surrounding the Risk of Falls After an Exercise Program: General
Population*

Untargeted Targeted Combination
Exercise vs. Exercise vs. Exercise vs.
No Exercise No Exercise Untargeted
Exercise
Number of studies 12 3 0
Total N (case/control) 1250/1234 282/284 0/0
RR (95% CI) 0.78 (0.66-0.91) 0.81 (0.67-0.98) N/A

* Cl refers to confidence interval; RR, relative risk; combination refers to untargeted and targeted exercise programs.
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Table 5: Summary of Evidence Surrounding the Risk of Fall-Related Injuries After an Exercise
Program: General Population*

Untargeted Targeted Combination
Exercise vs. Exercise vs. Exercise vs.
No Exercise No Exercise Untargeted
Exercise
Number of studies 2 3 0
Total N (case/control) 239/187 269/277 0/0
RR (95% CI) 0.44 (0.27-0.72) 0.67 (0.51-0.89) N/A

* Cl refers to confidence interval; RR, relative risk; combination refers to untargeted and targeted exercise programs.

The second stratification considered was based on intervention duration. There was inconsistency in
results of studies based on the duration of the exercise program, and therefore studies were stratified into
those exercise programs lasting for less than 6 months, and those lasting 6 months or more. The results of
this meta-analysis indicated that there was no statistically significant reduction in the risk of falling
following a short exercise intervention of any kind (Table 6). Conversely, untargeted exercise
interventions lasting 6 months or longer showed a statistically significant reduction in the risk of falling
(Table 7). Only two studies investigating a short-term exercise intervention reported fall-related injuries
as an outcome (47;48), and only one of these studies (49) reported any fall-related injuries during its
follow-up period. The authors of this study reported a reduction in the risk of fall-related injuries
following an untargeted exercise program; however, this reduction was not significant. A meta-analysis of
the effectiveness of long-term exercise interventions on risk of fall-related injury indicated that targeted
exercise programs moderately reduce the risk of fall-related injuries (Table 8).

Table 6: Summary of Evidence Surrounding the Risk of Falls After an Exercise Program: Short
Intervention (<6 months)*

Untargeted Targeted Combination*
Versus Untargeted
Number of studies 10 2 1
Total N (case/control) 1160/1070 157/158 34/34
RR (95% ClI) 0.85 (0.71-1.01) 0.91 (0.73-1.13) 1.11 (0.73-1.70)

*Cl refers to confidence interval; RR, relative risk; combination refers to untargeted and targeted exercise programs.

Table 7: Summary of Evidence Surrounding the Risk of Falls After an Exercise Program: Long
Intervention (26 months)*

Untargeted Targeted Combination*
Versus Untargeted
Number of studies 8 3 1
Total N (case/control) 462/434 454/456 43/27
RR (95% ClI) 0.76 (0.64-0.91) 0.89 (0.79-1.01) 0.73 (0.57-0.95)

*Cl refers to confidence interval; RR, relative risk; combination refers to untargeted and targeted exercise programs
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Table 8: Summary of Evidence Surrounding the Risk of Fall-Related Injuries After an Exercise
Program: Long Intervention (26 months)*

Untargeted Targeted Combination*
Versus Untargeted
Number of studies 2 2 1
Total N (case/control) 171/167 224/229 43/27
RR (95% ClI) 0.61 (0.33-1.12) 0.68 (0.51-0.90) 0.31 (0.13-0.74)

*Cl refers to confidence interval; RR, relative risk; combination refers to untargeted and targeted exercise programs

Vision Assessment and Referral

The literature search identified two studies that investigated the effects of vision assessment and referral
on fall risk in a population of healthy elderly people aged 70 and over. (50;51) The intervention in the
study by Day et al. (52) consisted of a visual acuity test by a trained assessor followed by referrals to an
eye care provider, general practitioner, or optometrist where needed. In the study by Cumming et al. (53),
the vision assessment was performed by an optometrist, and further referrals to an ophthalmologist or eye
clinic were determined by the optometrist. A meta-analysis of these two studies showed that there was no
significant reduction in the risk of falls following vision assessment and referral (Table 9).

Table 9: Summary of Evidence Surrounding the Risk of Falls After Vision Interventions*

Vision Assessment and Cataract Surgery
Referral
Number of studies 2 2
Total N (case/control) 448/444 274/271
RR (95% CI) 1.12 (0.82-1.53) 1.11 (0.92-1.35)

*Cl refers to confidence interval; RR, relative risk.

Cataract Surgery

Two studies have investigated the effects of cataract surgery in women aged 70 and over on risk of falling
after 12 months of follow-up. (54;55) The intervention in the study by Harwood et al. (56) was small-
incision cataract surgery and implantation of a folding silicone intraocular lens in women with cataracts
and no previous ocular surgery. The study by Foss et al. (57) was a follow-up to this study and
investigated the effects of cataract surgery on the second eye following successful cataract surgery in the
study by Harwood et al. The results of a meta-analysis on these studies indicates that there is no reduction
in risk of falls following cataract surgery in elderly women eligible for this procedure (Table 9).

Environmental Modifications

Environmental modifications are generally implemented in an elderly person’s home to reduce the risk
associated with many of the extrinsic risk factors such as loose rugs, poor lighting, and slippery floors.
This literature search identified 4 studies that assessed the effectiveness of a home modification program
in community-dwelling seniors. (58-61) The interventions consisted of one assessment visit in the elderly
individual’s home, followed by any necessary modifications such as the removal of floor coverings and
loose electrical cords, changes to footwear, and the addition of hand rails, contrast edging to stairs, and
non-slip bathmats. While the modifications available in each study were similar, the personnel
responsible for the assessment and the cost of materials differed between programs. In two studies, an
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occupational therapist was responsible for the home assessment, (58;62) while in the remaining two
studies, the assessment was carried out by a trained assessor (63) and a team consisting of a physical
medicine and rehabilitation doctor and ergotherapist. (64) Only 2 studies described the costs associated
with the home modifications. In the trial by Cumming et al., (65) modifications were funded through the
usual sources available in the Central Sydney Area Health Service, and in the study by Day et al., (66)
labour and materials up to a value of $100 (Australian) ($54 US) were provided at no cost to the client.

Several of these studies investigated whether prior fall risk was associated with fall outcomes following
an environmental modification program, and therefore the results are stratified by fall risk. High-risk
populations are those with one or more falls in the previous year, and low-risk populations are those with
no fall in the previous year. Three studies reported results on the risk of falling for high-risk populations,
and 1 study reported outcomes for low-risk populations. The results of meta-analyses on these subgroups
showed that environmental modifications effectively reduce the risk of falling in high-risk populations
(RR, 0.66 [95% CI, 0.54—0.81]) but show no effect for seniors at low risk of falling (RR, 1.03 [95% CI,
0.65-1.41]) (Table 10). Three studies also reported results in a population that contained both high- and
low-risk individuals. A meta-analysis of these studies showed that there was a slight reduction in risk of
falling following a home modification program if the program was implemented in a population with
mixed risk of falling (RR, 0.85 [95% CI, 0.75-0.97]) (Table 10). No studies reported fall-related injuries
as an outcome.

Table 10: Summary of Evidence Surrounding the Risk of Falls After Environmental Modifications*

High Risk Low Risk High and Low Risk
(21 fall in (no fall in
previous year) previous year)
Number of studies 3 1 3
Total N (case/control) 186/188 161/163 581/582
RR (95% ClI) 0.66 (0.54-0.81) 1.03 (0.75-1.41) 0.85 (0.75-0.97)

*Cl refers to confidence interval; RR, relative risk.

Vitamin D Supplements

Studies have shown that vitamin D deficiency may play a role in the development of osteoporosis and risk
of fractures. (67;68) In 1999, two cross-sectional studies showed that vitamin D levels are associated with
reduced muscle function and strength, (69;70) and as a result, several published studies have looked at the
relationship between vitamin D supplementation and the risk of falls and fall-related injuries.

Four RCTs meeting the inclusion criteria were identified, one of which restricted the study population to
women only. In two studies, a single dose of vitamin D was administered at study entry, after which
participant fall outcomes were monitored for 6 months. (71;72) In the third study, participants received
1-pg capsules of alfacalcidol for 36 weeks, (73) and in the last study, participants were randomized to
receive for 3 months either a 600-mg calcium carbonate supplement alone, or a combination supplement
containing 600 mg calcium carbonate and 400 IU cholecalciferol (74). The results of the meta-analysis
indicated that supplementation with vitamin D does not significantly reduce the risk of falling in the
community-dwelling elderly population (Table 11). Similarly, in the study restricted to a population of
elderly women, there was no evidence that vitamin D supplementation reduced the risk of falls (RR, 0.55
[95% CI, 0.29-1.08]) or fall-related injuries (RR, 0.48 [95% CI, 0.12—1.84]).
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Table 11: Summary of Evidence Surrounding the Risk of Falls After Supplementation with
Vitamin D*

Men and Women Women
Number of studies 3 1
Total N (case/control) 383/369 70/67
RR (95% ClI) 0.94 (0.77-1.14) 0.55 (0.29-1.08)

*Cl refers to confidence interval; RR, relative risk.

Vitamin D and Calcium Supplements

Supplementation with calcium has been shown to be effective in reducing bone loss by approximately 1%
per year in post-menopausal women. (75) As a result, it has been hypothesized that the combination of
vitamin D and calcium supplementation will reduce bone loss, body sway and loss of muscle strength,
thus reducing the risk of falls and fractures in elderly individuals. Two studies were identified which
investigated the joint effect of vitamin D and calcium supplementation in an elderly community-dwelling
population. Both studies followed patients prospectively for 1 to 3 years; however, there were substantial
differences in the intervention between the trials. A 3-year RCT conducted by Bischoff-Ferrari et al. (76)
investigated the effects of a combination of 700 IU vitamin D; and 600 mg calcium citrate malate each
day on risk of falling in elderly men and women, while Barr et al. (77) investigated a screening
intervention where supplementation with vitamin D and calcium were only suggested for women at
increased risk of hip fracture.

The results of the analyses indicated that supplementation with vitamin D and calcium can effectively
reduce the risk of falls in women. Although the meta-analysis of two small studies investigating the effect
of vitamin D alone on fall risk were not significant, the relative risk was small (RR, 0.55 [95% CI, 0.29-
1.08]), and the meta-analysis may not have been adequately powered to detect a significant reduction.
Therefore, it is not possible to draw from these analyses any conclusions regarding the individual
effectiveness of vitamin D or calcium on fall risk in women. The evidence does not suggest a statistically
significant reduction in falls in the study that included both men and women in their study population or
in fall-related injuries in women (Tables 12 and 13).

Table 12: Summary of Evidence Surrounding the Risk of Falls After Supplementation with Vitamin
D and Calcium

Men and Women Women
Number of studies 1 2
Total N (case/control) 219/226 720/1401
RR (95% ClI) 0.89 (0.74-1.07) 0.83 (0.73-0.95)

*Cl refers to confidence interval; RR, relative risk.
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Table 13: Summary of Evidence Surrounding the Risk of Fall-Related Fractures After
Supplementation with Vitamin D and Calcium*

Men and Women Women
Number of studies 0 2
Total N (case/control) 0/0 1313/2667
RR (95% ClI) N/A 0.77 (0.49-1.21)

*Cl refers to confidence interval; RR, relative risk.
Hormone Replacement Therapy

The literature search identified one study that examined the effect of HRT on fall risk in elderly women.
(78) In this study, women in the intervention group with a hysterectomy were given conjugated equine
estrogen (0.625 mg/day), and women without a hysterectomy were given conjugated equine estrogen
(0.625 mg/day) and medroxyprogesterone (2.5 mg/day). All women in the trial were given a calcium and
vitamin D supplement. This study found no evidence of a reduction in the risk of falling following HRT
(RR, 0.98 [95% CI, 0.80—1.20]).

Medication Withdrawal

As described earlier, the use of medications, particularly psychotropic medications, is frequently
identified as a major risk factor for falls in the elderly. The literature search identified one study that
investigated the effect of psychotropic medication withdrawal on the risk of falls in a community-
dwelling elderly population. (79) Participants in the intervention arm of this study had the amount of
active ingredient in their medication gradually reduced over 14 weeks. After 14 weeks, these individuals
were taking capsules that contained inert substances only. Individuals in the control arm did not have any
change in the active ingredients in their medication. After controlling for fall history and total number of
medications taken, the relative hazard of falls was significantly lower in the medication withdrawal group
than in the control group (HR, 0.34 [95% CI, 0.16-0.74]). However, a major limitation of this study was
that compliance 1 month following study completion was very low, with 47% of the participants in the
medication withdrawal group restarting psychotropic medications. Therefore, the acceptability of this
intervention as a method of reducing falls in community-dwelling seniors is questionable.

Gait-stabilizing Devices

One study published in 2005 investigated the effects of a gait-stabilizing device on outdoor slips and falls
in 109 community-dwelling seniors with a history of falls. (80) Study participants in the intervention arm
were provided with a gait-stabilizing device (Yaktrax Walker) for use outdoors during the winter months.
The Yaktrax Walker is an injection-molded thermal plastic elastomer netting with high-strength
horizontal coils to provide forward and backward stability. (81) This study found that there was a
significant reduction in the risks of outdoor falls and of injurious falls when using the gait-stabilizing
device as compared with the controls (RR, 0.43 [95% CI, 0.29-0.64]; RR, 0.10 [95% CI, 0.01-0.74],
respectively). This results in a number needed to prevent (NNP) of 3 to prevent one fall, and 6 to prevent
one injurious fall. Furthermore, the compliance with this intervention was high, with 78% of study
participants reporting the Yaktrax Walker as their primary winter footwear during the course of the study.

Hip Protectors

Most studies of the effectiveness of hip protectors on fall-related injury risk in the elderly are conducted
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in an institutionalized elderly population, and due to different population characteristics and risk factors,
the results of these studies are not generalizable to the community-dwelling elderly population. The
literature search identified one study that investigated the effects of a hip protector on hip fracture risk in
community-dwelling seniors with a previous hip fracture. (82) During a median follow-up of 14 months,
8 hip fractures were reported among the 279 study participants. There was no significant difference in the
odds of a second hip fracture between those study participants wearing a hip protector and those in the
control group (OR, 3.5 [95% CI, 0.7-18.0]). However, compliance in the intervention group was low
(34%), and only one of the 6 individuals in the intervention arm who suffered a hip fracture was wearing
the hip protector at the time of the fall. This woman reported falling backwards and not to the side.

Multifactorial Interventions

Several studies have investigated the effect of a combination of interventions whose purpose is to reduce
the risk of falls for community-dwelling seniors. In this review, 17 studies provided an initial assessment
followed by a multifactorial intervention to reduce falls and fall-related injuries. The components of the
multifactorial interventions differed between trials; however, most included a combination of home
hazard assessment and environmental modification, an exercise program, and medication review. Other
interventions offered in some studies included vision assessment, podiatry, assessment of cognition,
provision of assistive devices, and community safety education. In general, services were provided by an
occupational therapist, physical therapist, or nurse.

The intervention duration and target population differed among studies. The majority of studies (83-88)
had a follow-up of 1 year; however, there was a wide variation, with two studies following participants
for only 3 months (89;90), and two studies with a 3-year follow-up period. (91;92) Furthermore, 6 studies
restricted their population to the general elderly population (“geriatric screening”), while 10 studies
considered a more targeted approach, restricting their inclusion criteria to seniors at high risk of falls. One
study performed a stratified analysis, with results provided for both the general elderly population, and
that at high risk of falls. (83)

Two studies (93;94) were excluded from the meta-analysis. The mean number of falls in the previous 6
months, and the percentage of recurrent fallers at baseline in the study by Whitehead et al. (93) were
significantly higher in the intervention compared with the control group. Since these are important
covariates to consider when assessing fall risk, it was not appropriate to include the unadjusted results of
this study in the meta-analysis. The adjusted results of this study found no significant change in fall risk
following the multifactorial intervention (OR, 1.7; 95% CI, 0.7—4.4). In the study by Mahoney et al. (95)
raw data were not presented, and therefore data extraction for meta-analysis was not possible. Similarly,
this study did not demonstrate a significant reduction in falls following a multifactorial intervention (RR,
0.81; 95% CI, 0.57-1.17).

The results of the meta-analysis indicated that multifactorial interventions do not significantly reduce the
risk of falls among the general elderly population (RR, 0.87 [95% CI, 0.69—1.10]), but there is a
marginally significant reduction in the risk of falls in high-risk populations following a multifactorial
intervention (RR, 0.86 [95% CI, 0.75-0.98]; Table 14). Only 7 studies reported fall-related injuries as an
outcome. The results of the meta-analyses of these trials did not indicate a significant reduction in the risk
of fall-related injuries following a multifactorial intervention (Table 15).

Despite the lack of a large effect of multifactorial interventions on falls and fall-related injuries, it is
important to note that the studies were all quite diverse in the composition of the multifactorial
intervention. Furthermore, since studies did not generally describe the uptake of specific interventions
within their study population, it is possible that the effects of effective interventions were diluted.
Therefore, it is difficult to draw a strong conclusion as to whether appropriate, well-conducted
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multifactorial interventions would be effective in the population of Ontario’s seniors.

Four study protocols for multifactorial interventions were identified in the literature search. These studies
are all investigating the effectiveness of multifactorial interventions in high-risk populations in preventing

falls after 12 months of follow-up. (96-99)

Table 14: Summary of Evidence Surrounding the Risk of Falls After a Multifactorial Intervention*

Geriatric Screening High Risk Total
Number of studies 6 10 16
Total N (case/control) 1430/1427 1301/1309 2731/2736
RR (95% ClI) 0.87 (0.69-1.10) 0.86 (0.75-0.98) 0.87 (0.78-0.97)

*Cl refers to confidence interval; RR, relative risk.

Table 15: Summary of Evidence Surrounding the Risk of Fall-Related Injuries After a Multifactorial

Intervention*

Geriatric Screening High Risk Total
Number of studies 2 5 7
Total N (case/control) 845/811 771/783 1616/1594
RR (95% ClI) 0.90 (0.53-1.51) 0.86 (0.66—1.11) 0.87 (0.69-1.10)

*Cl refers to confidence interval; RR, relative risk.

Summary of Findings of Literature Review

The results of the meta-analyses for the interventions identified in the literature search are summarized

below in Tables 16 and 17.
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Table 16: Summary of Meta-Analyses of Studies Investigating the Effectiveness of Interventions

on the Risk of Falls in Community-Dwelling Seniors*

Intervention

RR [95% CI]

Exercise programs
1. Targeted programs
General population
High-risk population
Short duration
Long duration
2. Untargeted programs
General population
High risk population
Short duration
long duration
3. Combined targeted vs. untargeted programs
General population
High-risk population
Short duration
Long duration
Vision intervention
Assessment/referral
Cataract surgery
Environmental modifications
Low-risk population
High-risk population
General population
Drugs/nutritional supplements
Vitamin D (men and women)
Vitamin D (women only)
Vitamin D and calcium (men and women)
Vitamin D and calcium (women only)
Hormone replacement therapy
Medication withdrawal
Gait-stabilizing device
Multifactorial intervention
Geriatric screening (general population)
High-risk population

0.81[0.67-0.98]
0.93 [0.82—1.06]
0.91[0.73-1.13]
0.89 [0.79-1.01]

0.78 [0.66-0.91]
0.89 [0.72-1.10]
0.85[0.71-1.01]
0.76 [0.64-0.91]

N/A

0.87 [0.57—1.34]
1.11 [0.73-1.70]
0.73 [0.57-0.95]

1.12 [0.82-1.53]
1.11 [0.92-1.35]

1.03 [0.75-1.41]
0.66 [0.54-0.81]
0.85 [0.75-0.97]

0.94 [0.77-1.14]
0.55 [0.29-1.08]
0.89 [0.74-1.07]
0.83 [0.73-0.95]
0.98 [0.80-1.20]
0.34 [0.16-0.74]t
0.43 [0.29-0.64]

0.87 [0.69-1.10]
0.86 [0.75-0.98]

*Cl refers to confidence interval; N/A, not applicable; RR relative risk.
tHazard ratio is presented, because relative risk was not reported

Table 17: Summary of meta-analyses of studies investigating the effectiveness of interventions on

the risk of fall-related injuries in community-dwelling seniors*

Intervention

RR [95% CI]

Exercise programs
Targeted programs
Untargeted programs
Combined targeted vs untargeted programs
Drugs/nutritional supplements
Vitamin D plus calcium (Women only)
Gait-stabilizing device
Hip protectors
Multifactorial intervention
Geriatric screening (general population)
High-risk population

0.67 [0.51-0.89]
0.57 [0.38-0.86]
0.31[0.13-0.74]

0.77 [0.49-1.21]
0.10 [0.01-0.74]

3.49 [0.68-17.97]t

0.90 [0.53—1.51]
0.86 [0.66—1.11]

*Cl refers to confidence interval; RR relative risk
10dds ratio is presented, because relative risk could not be calculated
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Quality of the Evidence

Table 18: Summary of GRADE Quality Assessment for Exercise Interventions: Stratified by Intervention Length*

Quality Assessment

Summary of Findings

No. of Patients Effect
No. of (RR
Intervention Studies  Design Quality Consistency Directness Other Interv  Control [95% CI]) Quality
Exercise 8 RCT Serious Consistent Direct None 462 434 0.76 Moderate
(untargeted, limitationst [0.64-0.91]
long duration)
High Moderate Moderate Moderate Moderate
Long duration: 3 RCT No serious Consistent Some None 454 456 0.89 Moderate
targeted limitations uncertainty [0.79-1.01]
about
directnesst
High High High Moderate Moderate
Long duration: 1 RCT No serious Only 1 study Direct None 43 27 0.73 High
Combined limitations [0.57-0.95]
High High High High High
Short duration: 10 RCT Serious Slightly Direct None 1160 1070 0.85 Low
Untargeted limitations§ inconsistent [0.71-1.01]
High Moderate Low Low Low
Short duration: 2 RCT No serious Consistent Direct None 157 158 0.91 High
Targeted limitations [0.73-1.13]
High High High High High
Short duration: 1 RCT No serious Only 1 study Direct None 34 34 1.1 High
Combined limitations [0.73-1.70]
High High High High High

*RR refers to relative risk; Cl, confidence interval; Interv, intervention; RCT, randomized controlled trial;

TSeveral studies (100-103) did not describe randomization process and by this omission might conceal biases in study allocation. Heterogeneity in exercise

programs.
ITwo studies on older individuals aged 80+ and 85+ (104;105). Study by Campbell et al. on women only. (106)
§Five studies didn’t have adequate blinding. (107-111) Two studies were not completely randomized (111;112)

Prevention of Falls and Fall-Related Injuries — Ontario Health Technology Assessment Series 2008;8(2) 29




Table 19: Summary of GRADE Quality Assessment for Exercise Interventions: Stratified by Target Population*

Quality Assessment Summary of Findings
No. of No. of Patients Effect
Intervention Studies  Design Quality Consistency  Directness Other Interv  Control (RR [95% CI]) Quality
General population: 12 RCT Serious Consistent Direct None 1250 1234 0.78 [0.66-0.91] Moderate
Untargeted limitationst
High Moderate Moderate Moderate Moderate
General population: 3 RCT Serious Consistent Some None 282 284 0.81[0.66-0.98] Low
Targeted limitationst uncertainty
about
directness§
High Moderate Moderate Low Low
High-risk population: 6 RCT Serious Some Some None 372 270 0.89[0.72-1.10] Very low
Untargeted limitations|| inconsistency  uncertainty
about
directnessq
High Moderate Low Very low Very low
High-risk population: 2 RCT No serious Consistent Direct None 329 330 0.93[0.82-1.06] High
Targeted limitations
High High High High High
High-risk population: 2 RCT No serious Some Direct None 77 61 0.87 [0.57-1.34] Moderate
Combined limitations inconsistency
High High Moderate Moderate Moderate

*RR refers to relative risk; Cl, confidence interval; Interv, intervention; RCT, randomized controlled trial;

TThree studies (102) (100;113) did not describe randomization process, an omission which could conceal biases in study allocation; Exercise programs differed.
FOne study (114) only 19% randomized; Exercise programs differed.

§One study only on older (80+) women (115)

|| One study (116) did not describe randomization process; One study (111) not completely randomized; Three studies (111;117;118) not adequately blinded
{[One study in women only, (119) and one study in men only. (120)
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Table 20: Summary of GRADE Quality Assessment for Nutritional Supplementation*

Quality Assessment

Summary of Findings

No. of No. of Patients Effect
Intervention Studies  Design Quality Consistency  Directness Other Interv Control (RR[95%CI])  Quality
Vitamin D: Men and 3 RCT No serious Consistent Direct None 383 369 0.94 [0.77-1.14] High
women limitations
High High High High High
Vitamin D: Women 1 RCT Serious Only 1 study Direct None 70 67 0.55[0.29-1.08]  Moderate
limitationst
High Moderate Moderate Moderate Moderate
Vitamin D plus calcium: 1 RCT Serious Only 1 study Direct None 219 226 0.89[0.74-1.07]  Moderate
Men and Women limitationst
High Moderate Moderate Moderate Moderate
Vitamin D plus calcium: 2 RCT No serious Consistent Direct  High probability of 720 1401 0.83[0.73-0.95] Moderate
Women limitations reporting biast
High High High High Moderate
Vitamin D plus calcium: 2 RCT No serious Consistent Direct  High probability of 1313 2667 0.77 [0.49-1.21] Moderate
Women Outcome: limitations reporting biast
injurious Falls
High High High High Moderate
Hormone replacement 1 RCT Serious Only 1 study Direct None 187 186 0.09[0.80-1.20] Moderate
therapy limitations§
High Moderate Moderate Moderate Moderate
Medication withdrawal 1 RCT No serious Only 1 study Major Sparse data || 24 24 0.34 [0.16-0.74]1 Low
limitations uncertainty Strong evidence
about of association
directness§
High High High Low Low

*RR refers to relative risk; Cl, confidence interval; Interv, intervention; RCT, randomized controlled trial
1No description of randomization or blinding (although stated “double-blinded RCT”) (74)
FIn one study, use of vitamin D and calcium by self-report only over a period of 1 to 3 years, and falls outcome reported as interval recall (falls in past year). (121)

§Study relied on long recall times (6 months) for falls outcome. (122)
|Large amount of withdrawal (123-125)

{iHazard Ratio
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Table 21: Summary of GRADE Quality Assessment for Environmental Modifications*

Quality Assessment

Summary of Findings

No. of Patients Effect
Intervention Design Quality Consistency Directness Other  Interv  Control  (RR[95% CI]) Quality

Environmental RCT No serious Only 1 study Direct None 161 163 1.03 [0.75-1.41] High
modification (low-risk limitations
seniors)

High High High High High
Environmental RCT No serious Consistent Direct None 186 188 0.66 [0.54-0.81] High
modification (high-risk limitations
seniors)

High High High High High
Environmental RCT No serious Consistent Direct None 581 582  0.85[0.75-0.97] High
modification (all limitations
seniors)

High High High High High

*RR refers to relative risk; Cl, confidence interval; Interv, intervention; RCT, randomized controlled trial

Table 22: Summary of GRADE Quality Assessment for Vision Interventions*

Quality Assessment

Summary of Findings

) ¢ No. of Patients Effect
Intervention Studies  Design Quality Consistency  Directness Other Interv  Control  (RR[95% CI]) Quality
Vision No serious Some Direct None 448 444 1.12[0.82— Moderat
assessment and limitations inconsistencyt 153] e
referral
High Moderate Moderate Moderat
e
Cataract surgery No serious Consistent Some None 274 271 1.11[0.92— Moderat
limitations uncertainty 1.35] e
about
directnesst
High High Moderate Moderat
e
*RR refers to relative risk; Cl, confidence interval; Interv, intervention; RCT, randomized controlled trial
1One study shows positive effect, (126) and one shows negative. (127)
1Only women included in studies. (128;129)
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Table 23: Summary of GRADE Quality Assessment for Devices*

Quality Assessment Summary of Findings
No. of No. of Patients Effect
Intervention Studies  Design Quality Consistency  Directness Other Interv  Control (RR [95% CI]) Quality
Hip Protector 1 RCT Serious Only 1 study Some None 139 140 3.49 (0.68-17.97) Low
limitationst uncertainty
about

directnesst

High Moderate Moderate Low Low
Gait-stabilizing 1 RCT Serious Only 1 study Some Strong 55 54 0.43 [0.29-0.64] Moderate
device limitations§ uncertainty evidence of
about association
directness ||
High Moderate Moderate Low
Moderate

*RR refers to relative risk; Cl, confidence interval; Interv, intervention; RCT, randomized controlled trial

THigh dropout in hip protector group; randomization technique not described. (82)

1Study population of people with previous hip fracture, therefore may not be generalizable to all seniors. (82)

§No information as to whether groups comparable at study entry. (80)

|| No information on number of people excluded because they couldn’t put on device. This may affect the generalizability and use in the general ambulatory, elderly
population. (82)
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Table 24: Summary of GRADE Quality Assessment for Multifactorial Interventions

Quality Assessment

Summary of Findings

Population and No. of No. of Patients Effect
Outcome Studies Design Quality Consistency Directness Other Interv  Control (RR [95% CI]) Quality

Geriatric screening 6 RCT Very serious Some Direct None 1430 1427 0.87[0.69-1.10] Very low
Falls limitationst Inconsistency

High Low Very low Very low Very low
Geriatric screening 2 RCT Very serious Some Direct None 845 811 0.90[0.53-1.51] Low
Injurious falls limitations} Inconsistency

High Moderate Low Low Low
High risk 10 RCT Serious Some Direct None 1301 1309 0.91[0.75-0.98] Low
Falls limitations§ inconsistency

High Moderate Low Low Low
High risk 4 RCT Serious Consistent Direct None 624 639 0.85 (0.63— Moderate
Injurious falls limitations || 1.17)

High Moderate Moderate Moderate Moderate

*RR refers to relative risk; Cl, confidence interval; Interv, intervention; RCT, randomized controlled trial.

1No blinding of outcome assessors in 4 studies; (130-133) high dropout in 2 studies; (134;135) fall outcome based on recall at end of study for 4 studies; (133;136-

138) randomization technique not described in study by Jitapunkul et al. (139)

IRecall required for falls outcome and no blinding or intention-to-treat analysis in one study (133)

§No blinding of outcome assessors in 5 studies; (140-144) high dropout in 2 studies (145;146)

|| High loss to follow-up in two studies; (147;148) outcome assessors not blind in two studies (149;150)
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Feedback from Expert Panel

The systematic review on falls and fall-related injuries was presented at two expert panel meetings
(January 23, 2008, and May 16, 2008). The panel contextualized the evidence and identified several
important issues to consider. The following is a summary of comments that were made:

Medication Withdrawal

>

>

Medication withdrawal involves a fine balance between benefit and risk, and cannot be as accurately
implemented as other initiatives.

There are not enough best practice guidelines for medication withdrawal in seniors.

As a general rule, psychotropic medications are not prescribed unless there are specific needs (such as
wandering, inability to sleep, hitting, and other abusive behaviour). In these cases, it is difficult (and
perhaps inappropriate) to withdraw this medication since doing so can greatly increase caregiver
burden.

A discussion followed that indicated that inadequate training of caregivers to deal with behaviours in
seniors may increase the reliance on psychotropic medications. Perhaps if proper training were
provided, medication withdrawal could be more successful.

In a home setting, individual compliance with taking psychotropic medications can be low and
requires caregiver support for reminders.

Causes of Falls and Injury in Seniors

>

>

Many injurious falls occur around indoor stairs, and therefore the proper design of stairs and
appropriate handrails (shape, diameter, and height) should be investigated.

Injuries following falls from ladders frequently occur in seniors (largely due to cleaning of
eavestroughs and windows). Ladders with hoops or services to clean eavestroughs and windows for
seniors should be considered.

Falls on sidewalks and road crossings are frequent, particularly in the winter. With the deteriorating
condition of street clearing, this is becoming a larger issue.

Fear of falling is another important cause of falls since it perpetuates a cycle of immobility, followed
by deconditioning and falls.

Falls in the Winter

>

In the winter, several factors reduce the likelihood that an elderly person will go outdoors:

= Seniors are most likely to go out during daylight hours, which are fewer.

= Fear of slipping on the ice and snow reduces the likelihood of an elderly person choosing to go
outdoors unless it is absolutely necessary.

= Poorly designed coats and boots make it difficult for seniors with difficulty moving or with
lowered flexibility to dress for the outdoors.

These factors can lead to lowered fitness levels, which in turn leads to an increased likelihood of falls

both indoors and outdoors.

Furthermore, in the colder months, people tend to walk faster when outdoors, which can increase the

likelihood that an individual will fall.
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Mobility Aids

» At both meetings, the issues of mobility aids was raised by experts on the panel. Regrettably it is very
rare to find published trials investigating the effectiveness of mobility aids, and therefore it was not
appropriate to include this as a section of this literature review. However, the panel felt that it was
important to discuss these aids and their use in reducing falls and fall-related injuries in the elderly
population, and that more work should be done to improve existing mobility devices.

» Mobility aids that were discussed as being effective included
» wheeled walkers — while wheeled walkers can decrease the frequency of falls, the panel

mentioned that walkers must be properly designed to ensure the best stability and that poorly
designed walkers can actually increase the likelihood of falls.
= handrails that are at an appropriate height, are cylindrical and are easy to see and grab
= raised toilet seats to decrease falls that occur when sitting at and standing up from the toilet
= grab bars, particularly in washrooms

» While mobility aids are an important tool to reduce falls in community-dwelling seniors, when
renovations are not done to an appropriate standard, they can actually increase home hazards and risk
of falling. Therefore, it was felt that elderly populations should be provided with access to affordable
high-standard renovations.

» Emergency buttons that act as a lifeline after a fall were discussed. Because quick access to help can
prevent long-term complications and disabilities, it was argued that these emergency buttons are
highly effective in elderly populations, although it was suggested that uptake of the technology may
be limited, based on reports that many people forget after a fall that they have access to these buttons.

Follow-Up to Comments Made by Expert Panel

Following the expert panel meeting, a literature search was performed to attempt to identify any literature
surrounding the effectiveness of mobility devices. It was confirmed that there is very little evidence
surrounding mobility devices in the published literature. One recent Canadian study was identified which
described current fall-prevention interventions in seniors. (151) This paper described a handrail cueing
system, balance-enhancing footwear inserts, and a modified walking aid. The results of these studies
indicated that the balance-enhancing footwear inserts improved the ability to stabilize one’s body and
may reduce the number of falls, while more research is needed in an elderly population to determine
whether an extended arched walker can increase stability in seniors. A study is currently underway to test
the effectiveness of handrail cueing systems (both visual and combined visual and verbal cueing) on
handrail use and reaching reactions.

In response to the discussion regarding the reasons for falls in the elderly population, the Medical
Advisory Secretariat analyzed fall-related data for FY2006/07 on inpatient hospitalization of and
emergency department use by elderly Ontarians. Hospitalizations with an external cause recorded as a fall
were extracted for Ontarians aged 65 and over between April 1, 2006, and March 31, 2007. The resulting
distribution of cause of falls appears in Table 25. This table indicates that mobility devices and furniture
are frequently reported as the causes of falls in seniors going to the emergency department, and those
admitted to hospital. Additionally, outdoor falls involving ice and snow, falls involving ladders, and falls
involving stairs and steps explain 13.0% of hospitalizations for falls and 15.7% of emergency department
visits for falls among Ontario’s seniors.
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Table 25: Distribution of the Cause of Falls in Hospitalizations for Elderly (Aged 65+) Ontarians

(FY2006/2007)*
ED Visits Hospitalizations
Type of Fall % of % of Nt % of % of Nt
all specified all specified
falls fallst falls fallst
Fall involving mobility devices
Fall involving adult walker 1.55 2.13 1,410 2.10 2.88 518
Fall involving wheelchair 1.23 1.69 1,119 1.21 1.65 298
Fall involving other specified walking devices 0.09 0.12 79 013 0.17 31
Fall involving unspecified walking devices 0.01 0.02 12 - - <5
Outdoor Fall
Fall on same level involving ice and snow 3.69 5.08 3,359 2.72 3.73 671
Fall from tree 0.06 0.08 51 0.06 0.08 15
Fall from scaffolding 0.04 0.05 32 0.03 0.04 8
Fall involving playground equipment 0.01 0.01 9 - - <5
Fall involving furniture
Fall involving bed 3.87 5.32 3,520 5.00 6.85 1,233
Fall involving chair 2.08 2.86 1,892  2.09 2.86 515
Fall involving other furniture 0.59 0.81 537  0.52 0.71 128
Fall involving baby walker - - <5 - - <5
Other Falls
Fall on the same level from slip, trip, or stumble 32.44 44.66 29,540 32.72 44.81 8,070
Unspecified fall 27.36 N/A 24,907 26.99 N/A 6,658
Other fall on same level 13.31 18.32 12,118 14.85 20.35 3,664
Fall on and from stairs and steps 10.19 14.02 9,276  8.78 12.02 2,165
Fall on and from ladder 1.81 2.49 1,647 1.51 2.07 372
Other fall from one level to another 1.47 2.02 1,335 0.99 1.35 244
Fall out of/through building structure 0.22 0.31 203 0.29 0.39 71
*ED indicated emergency department; N, number.
TExcludes “Unspecified fall” from denominator
1To maintain privacy, all cell sizes of 5 or less are suppressed
Source: The Ministry of Health and Long-Term Care, Provincial Health Planning Database
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Conclusions

High-quality evidence indicates that long-term exercise programs in mobile seniors and
environmental modifications in the homes of frail elderly persons will effectively reduce falls and
possibly fall-related injuries in Ontario’s elderly population.

A combination of vitamin D and calcium supplementation in elderly women will help reduce the
risk of falls by more than 40%.

The use of outdoor gait-stabilizing devices for mobile seniors during the winter in Ontario may
reduce falls and fall-related injuries; however, evidence is limited and more research is required
in this area.

While psychotropic medication withdrawal may be an effective method for reducing falls,
evidence is limited and long-term compliance has been demonstrated to be difficult to achieve.
A multifactorial intervention, including a combination of fall prevention interventions such as
exercise, medication withdrawal, environmental modifications, vision and hearing interventions
may reduce the risk of falls in high-risk populations. However, the quality of the evidence in this
area is low, and included interventions are varied. Therefore more research is needed into the
most appropriate and effective multifactorial intervention design.
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Appendices

Appendix 1: Search Strategies

Search date: October 2, 2007
Databases searched: OVID MEDLINE, MEDLINE In-Process and Other Non-Indexed Citations,
EMBASE, CINAHL, Cochrane Library, INAHTA/NHS EED

Database: Ovid MEDLINE(R) <1996 to September Week 3 2007>
Search Strategy:

1
2
3

(9]

O 0 3 N

10
11
12

13

14
15
16
17
18
19

exp Accidental Falls/pc [Prevention & Control] (2140)

exp Accidental Falls/ (6124)

exp Accident Prevention/ or exp Primary Prevention/ or exp risk reduction behavior/ or exp
Preventive Health Services/ or exp Preventive Medicine/ (172856)

2 and 3 (718)

(fall$ adj4 prevent$).mp. [mp=title, original title, abstract, name of substance word, subject heading
word] (1416)

1 or4or5(2961)

limit 6 to (humans and english language and yr="2000 - 2007") (1906)

limit 7 to "all aged (65 and over)" (1259)

(elder$ or senior$).mp. [mp=title, original title, abstract, name of substance word, subject heading
word] (71440)

7 and (8 or 9) (1292)

limit 10 to (controlled clinical trial or meta analysis or randomized controlled trial) (200)

(meta analy$ or metaanaly$ or pooled analysis or (systematic$ adj2 review$)).mp. or (published
studies or published literature or medline or embase or data synthesis or data extraction or
cochrane).ab. (54569)

exp Random Allocation/ or random$.mp. [mp=title, original title, abstract, name of substance word,
subject heading word] (326025)

exp Double-Blind Method/ (48004)

exp Control Groups/ (493)

exp Placebos/ (8371)

RCT.mp. (1998)

or/11-17 (366985)

10 and 18 (296)

Database: EMBASE <1980 to 2007 Week 39>
Search Strategy:

exp Falling/pc [Prevention] (2)

exp Falling/ (9062)

exp prevention/ or exp Preventive Health Service/ or exp Preventive Medicine/ or exp Risk
Reduction/ (456395)

2 and 3 (1568)

(fall$ adj4 prevent$).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
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10

12
13
14
15

16
17
18
19
20

21
22

original title, device manufacturer, drug manufacturer name] (2198)

1 or4or5(2963)

limit 6 to (human and english language and yr="2000 - 2008") (1351)

limit 7 to aged <65+ years> (661)

(senior$ or elder$).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer name] (115074)

8 or 9 (115397)

7 and 10 (797)

Randomized Controlled Trial/ (149282)

exp Randomization/ (24000)

exp RANDOM SAMPLE/ (792)

(meta analy$ or metaanaly$ or pooled analysis or (systematic$ adj2 review$)).ti,mp. or (published
studies or published literature or medline or embase or data synthesis or data extraction or
cochrane).ab. (76601)

Double Blind Procedure/ (66657)

exp Triple Blind Procedure/ (8)

exp Control Group/ (1007)

exp PLACEBO/ (104532)

(random$ or RCT).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer name] (386635)

or/12-20 (511379)

11 and 21 (238)

Database: CINAHL - Cumulative Index to Nursing & Allied Health Literature <1982 to September Week
4 2007>
Search Strategy:

[c BN e NNV, I RV R

—t e e ek e e e \O
NN kWD —O

17
18
19
20

exp Accidental Falls/pc [Prevention and Control] (2193)

exp Accidental Falls/ (4650)

exp "FALL PREVENTION (IOWA NIC)"/ (1)

exp Preventive Health Care/ (73373)

exp SAFETY/ (37546)

or/3-5 (109313)

2 and 6 (972)

1 or7(2510)

(fall$ adj4 prevent$).mp. [mp=title, subject heading word, abstract, instrumentation] (1057)
8or9 (2776)

limit 10 to (english and yr="2000 - 2007") (1916)

random$.mp. or exp RANDOM ASSIGNMENT/ or exp RANDOM SAMPLE/ (60536)
RCT.mp. (736)

exp Meta Analysis/ (5696)

exp "Systematic Review"/ (3320)

(meta analy$ or metaanaly$ or pooled analysis or (systematic$ adj2 review$) or published studies
or medline or embase or data synthesis or data extraction or cochrane).mp. (19960)

exp double-blind studies/ or exp single-blind studies/ or exp triple-blind studies/ (11524)
exp PLACEBOS/ (3799)

or/12-18 (78869)

11 and 19 (222)
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Appendix 2: GRADE Score for the Body of Evidence

Number of
Studies

Study
Design

Quality of
Studies

Consistency

Directness

Other Modifying
Factors

N

RCT=High

Observational
=Low

Any other
evidence
=Very Low

Serious limitation
to study quality
=1)

Very serious
limitation to study

quality (-2)

Important
inconsistency (-1)

Some uncertainty
about directness

=1

Major uncertainty
about directness

(=2)

Association strong

(+1)

Association very
strong (+2)

Dose response
gradient (+1)

All plausible
confounders would
have reduced the
effect (+1)

Imprecise or
sparse data (-1)

High probability of
reporting bias (-1)

Source: Atkins D et al. Grading quality of evidence and strength of recommendations. BMJ 2004;328(7454):1490.

(46)
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Appendix 3: Study Characteristics

Exercise Interventions — Summary of Evidence*

Study Population Intervention and Intensity (No. Targeted or Follow-Up Outcomes Results
Referent Group Times/Week) Untargeted Measured
Gillespie: o Elderly Exercise alone vs. Varied 1. Untargeted Varied Number of falls Meta-analysis results:
Cochrane e RCTs control 2. Targeted 1. RR, 0.89 (0.79-1.01)
Review (2003) o Community- (strength, balance, 2. RR, 0.80 (0.66-0.98)
(44) dwelling training) 3. RR,0.92 (0.73-1.16)
3. Targeted
(strength)
1. Individually Varied Number sustaining  Meta-analysis results:
targeted injury fall 1. RR, 0.67 (0.51-0.89)
1. Untargeted Varied Number sustaining  Meta-analysis results:
2. Targeted 2 or more falls 1. RR,0.78 (0.52-1.18)
2. RR, 0.76 (0.54-1.05)
Barnett (2003) e Aged 65+ Exercise (balance, 37 classes over Untargeted, Group 12 months Falls, fear of No difference in fear of falling
(152) o High risk coordination, 1 year and Home falling, fall injuries at 6 months
strength, taichi)vs. 1h Falls:
control * |IRR, 0.60 (0.36-0.99)
e >1fallRR, 0.71 (0.49-1.04)
e 22 fall RR, 0.44 (0.21-0.96)
Fall injuries — no difference:
¢ IRR, 0.66 (0.38—-1.15)
e 21fallRR, 0.77 (0.48-1.21)
e 22 fall RR, 0.58 (0.22—1.52)
Day (2002)t e Aged 70+ Strength and 1x/week for 15 Untargeted, group 18 months Number of falls e RR, 0.82(0.70-0.97)
(153) balance (n=135) weeks and home e % reduction in annual fall
vs. control (n=137) 1 h rate: 6.9 (1.1-12.8)
Daily home
exercises
Freiberger e Aged 70+ Psychomotor 2x/week for 16 Untargeted, Group 12 months Number falls, Fitness Intervention:
(2007) (154) intervention vs. weeks and home fallers, multiple e No. of fallers: RR, 0.77
fitness intervention 1h (unsupervised) fallers (0.60-0.97)
(strength, Practice at e Multiple fallers and number
endurance, home daily falls: RR, not significant
flexibility) vs.
control Psychomotor intervention:

o No outcomes significant

Time to first fall:
e Psychomotor: 281 + 16 days
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Study Population Intervention and Intensity (No. Targeted or Follow-Up Outcomes Results
Referent Group Times/Week) Untargeted Measured
o Fitness: 337 + 9 days
e Control: 216 + 15 days
Hauer (2001) e Women Resistance and 3 days/week for  Untargeted, Group 6 months falls « No difference:
(155) e Aged 75-90 balance training vs. 12 weeks e RR, 0.75 (0.46-1.25)
« High risk placebo activity 1.5 h resistance
e Past fall (flexibility, 45 min balance
e Recruited calisthenics, ball
from rehab games, memory
ward tasks)
Helbostad e Aged 75+ Home-based (HT) HT: Daily home Targeted vs. 1 year Number of falls ¢ No significant difference in
(2004) (156) e High risk (fall exercise vs. group exercises + 3 untargeted, number of falls (P =.78)
or use of exercise (CT) group meetings Group vs. home
walking aid) CT: 2x/wk for 12
weeks (1hr) +
same home
exercises as HT
group daily
Latham (2003) e Frail Quadriceps 3/week for 10 Targeted, 10-week Falls, time to first Falls outcome:
(157) e Mean age 79 exercise program weeks Home intervention  fall e RR, 0.96 (0.67-1.36)
(home) vs. regular plus 6- Time to first fall:
home and month ¢ HR, 0.97 (0.68-1.37)
telephone support follow-up
Li (2005) (158) e Aged 70+ Tai chiintervention  3x/week for 6 Untargeted, Group After Number of falls, After intervention
e Inactive vs. stretching months (both intervention injurious falls, fear ¢ RR moderate injurious falls,
control intervention and ,and 6 of falling 0.31 (0.12-0.84)
control) months ¢ RR severe falls, 0.28 (0.09—
postinterve 0.86)
ntion e Significant increase in time
to first fall (P =.007)
¢ HR falls, 0.46 (0.26-0.80), P
=.006
¢ HR multiple falls, 0.45 (0.30—
0.70), P <.001
e Fear of falling significantly
reduced (P = .05)
¢ Improvements maintained
during the postintervention
follow-up
Luukinen e Aged 85+ Individual exercise Varied Targeted, group, and  Median 16 Falls Entire group:
(2006) (159) o High risk plan (could be home depending on months’ o HR for first 4 falls and for all
(recurrent home or group- assessment intervention falls, not significant
falls or other ~ based) based on
risk factor) risk factors (low- Subgroup: able to move
intensity) vs. outdoors:
control (no e HR first 4 falls, 0.72 (0.59—
exercise plan) 0.88)
Prevention of Falls and Fall-Related Injuries — Ontario Health Technology Assessment Series 2008;8(2) 43




Study Population Intervention and Intensity (No. Targeted or Follow-Up Outcomes Results
Referent Group Times/Week) Untargeted Measured
HR all falls, 0.83 (0.69-1.00)
Means (2005) Mean aged Balance training 1x/week Untargeted, Group 6 months Falls, fall-related Pre/post analysis:
(160) 73.5 years (stretching, 6 weeks (6-8 people) post- injuries Exercise group had fewer
postural control, intervention falls and fall-related injuries
endurance) vs. (P =.002 and .034).
control (attended No difference in control
seminars on non- group pre/post
health-related
topics)
Robertson Aged 75+ Exercise program Exercise at least  Targeted, home 1 year Number of falls, IRR for fall, 0.54 (0.32—
(2001)t (161) vs. control 3x/week, walk number injuries 0.90), P =.019
2x/week; from falls RR serious injury due to fall
30 min (control vs. intervention),
For 1 year 4.6 (1.0-20.7), P =.033
Age stratification:
80+: significant fall
reduction, P <.001
75-79: no significant
reduction
Rubenstein Men Exercise (strength,  3x/week for 12 Untargeted, group 12 weeks Falls, self-rated Higher self-rated global
(2000) t(162) Aged 70+ endurance and weeks health health (P = .005)
High risk balance) vs. control 1.5 h 6 falls/1000 h of activity vs.
16.2 falls/1000 h of activity,
P =.027
Skelton (2005) Women Falls management 36 weeks of Targeted, Group, and  36-wk Falls, injurious Whole trial period: IRR, 0.69
(163) Aged 65+ exercise (group class Home (unsupervised) intervention falls, died/LTC (0.50-0.96), P =.029
High risk (23 and home) vs. Group: 1/week plus mean home/hospital Follow-up only (after
falls in past regular home for 1h 49.7-wk intervention completed: IRR,
year) exercises Home: 2/week follow-up 0.46 (0.34-0.63)
for 30 minutes No difference for injurious
falls (possibly due to lack of
power)
Significant difference in #
deaths or LTC home
admission or hospital
admission: P =.017
Suzuki (2004) Women Exercise (tai chi, Group: 1 hevery Untargeted, Group 8 and 20 falls Proportion with fall: 54.5% in
(100) Aged 73-90 strength, balance, 2 weeks for 6 and Home months controls vs. 13.6% in
Participants resistance) vs. months (unsupervised) intervention group, P < .05
in Tokyo control Home: 3/wk for at 20-month follow-up
Metropolitan ~30 minutes No difference at 8-month
Institute of follow-up
Gerontology
Longitudinal
Interdisciplina
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Study Population Intervention and Intensity (No. Targeted or Follow-Up Outcomes Results
Referent Group Times/Week) Untargeted Measured
ry Study on
Aging
Voukelatos Aged 60+ Tai chi vs. control 1 time/week for Untargeted, Group 4 and 6 Falls, 21 fall, 22 e |IRR #falls, 0.67, P = .02
(2007) (164) Recruited in 16 weeks months falls e HR 21 fall, 0.66, P = .02
community 1 hour e HR 22 falls, 0.27,
P =.001
Weerdesteyn Aged 65+ Nijmegen Falls 2x/week for 5 Untargeted, Group Unclear Falls ¢ IRR fall incidence rate, 0.54
(2006) (111) High risk Prevention weeks (0.34-0.86)
(history of Program: low- 1.5h e IRR number falls, 1.26
falls) intensity exercise (0.60-2.64)
vs. control *note: not completely
randomized
Woo (2007) Aged 65-74 1) Taichi 3 times/week for  Untargeted, Group 6 and 12 Falls * No difference
(165) Recruited in 2) Resistance 12 months months
community exercise
3) Control
*HR refers to hazard ratio; IRR, incidence rate ratio; RCT, randomized controlled trial; RR, relative risk.
tTAlso identified in Cochrane review
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Vision Interventions — Summary of Evidence*

Study Population Intervention Follow- Outcomes Results
Up Measured
Cumming e Aged 70+ e Intervention (N=309) vs. control (N=307) 12 Falls, fallers, e Falls: RR, 1.35 (1.18-1.55)
(2007) (166) e No cataract surgery or new e Vision tests and eye examinations by optometrist months  multiple fallers, e  Fallers: RR, 1.54 (1.25—
eyeglass prescription in previous e  New eyeglasses dispensed if required fractures 1.91)
3 months e If ocular pathology requiring treatment, referred e  Multiple fallers: RR, 1.24
to ophthalmologist or public hospital eye clinic (0.99-1.54)
e If substantial impairment, referred to OT for e  Fractures: RR, 1.74 (0.97—
home modifications/assistive devices 3.11)
not blinded
Day (2002) e Aged 70+ e Vision improvement: assessed at baseline using 18 Number of fallers e  Fallers: RR, 0.95 (0.79—
(167) e Healthy dual visual acuity chart months 1.14)
e Referred to eye care provider, GP or local
optometrist where needed
Foss (2006) e  Aged 70+ o Expedited surgery (N=120) vs. routine surgery 12 Falls, ADLs, QoL, No statistically significant
(168) e Women (N=119) months  Rate of falling results
e  Following one successful e Small incision cataract surgery and implantation First fall: HR, 1.06 (0.69-
cataract operation with second of a folding silicone intraocular lens under local 1.61)
operable cataract anaesthetic. Multiple fallers: HR, 0.85

e About half patients recruited
from Harwood (2005) trial

(0.49-1.56)
Rate of falling: Rate ratio,
0.68 (0.39-1.19)

Harwood e  Aged 70+ e Expedited surgery (N=154) vs. routine surgery 12 Falls, ADLs, QoL, .
(2005) (169) e Women (N=152) months  Rate of falling
e  With cataracts with no previous e Small incision cataract surgery and implantation .
ocular surgery, who were of a folding silicone intraocular lens under local
suitable for surgery anaesthetic. .

Any falls: HR, 0.95 (0.69—-
1.35)

Multiple fallers: HR, 0.60
(0.36-0.98)

Rate of falling: Rate ratio,
0.66 (0.45-0.96)
Improvement in QoL
measured using Euroqol (P
=.02)

* ADLs refers to activities of daily living; GP, general practitioner; HR, hazard ratio; OT, occupational therapist; QoL, quality of life; RR, relative risk.
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Environmental Modifications:

Summary of Evidence*

Study Population Intervention and Number of Visits and Description Personnel Follow- Outcomes Results
Referent Group of Intervention (e.g., Nurse, Up Measured
(N) om)
Gillespie: o Elderly Home safety o Varied Varied Varied Number of Results from meta-analysis:
Cochrane e RCTs intervention alone people falling Fallers in year prior
Review o Community- vs. control RR: 0.66 (0.54-0.81)
(2003) (44) dwelling No falls in year prior,
RR: 1.03 (0.75-1.41)
Fallers in year prior Fallers and non-fallers in year prior
(n=3 studies) RR: 0.85 (0.74-0.96)
No falls in year
prior (n=1)
Fallers and non-
fallers in year prior
(n=3)
Day (2002) e Aged 70+ Home hazard One assessment visit, and one Trained 18 Number of ¢ RR, 0.92(0.78-1.08), P = .29
1(170) intervention by home maintenance staff if assessor months falls, number e % estimated reduction in annual
(n=135) vs. no labour and materials were of home fall rate, 3.1 (2.0 t0 9.7)
intervention required hazards
(n=137) Modifications included hand rails,
modifications to floor coverings,
contrast edging, and stair/ramp
maintenance
Nikolaus e Mean age 81 Home intervention One home visit while inpatientto ~ Nurse, 1 year Death or ¢ IRR falls, 0.69 (0.51-0.97), P =
(2003)t (58) e Recruited as team (N=140) vs. evaluate home and prescribe physiotherapist, nursing home .032
inpatients in control (N=139) technical aids occupational placement, ¢ IRR falls in intervention group
geriatric clinic After discharge, at least 1 more therapist, social number of falls with at least 1 modification after
visit to inform patient of risks, worker 12 months, 0.64 (0.37-0.99, P =
give advice for modifications, .047)
facilitate modifications ¢ IRR falls in intervention group
with no modification after 12
months, not significant
* No difference between no. died
vs. no. moved to LTC home
Pardessus e Aged 65+ Home visit to Single home visit during Physical Every Fall, hospital « No significant difference in
(2002)t (171) e Recruited after assess hospitalization to assess home medicine and month admission, recurring fall, number of
fall hospitalization ~ environmental hazards and remove any with rehabilitation for 6 LTC home recurring falls, LTC home
modifications patient consent doctor, months, admission, admission or rehospitalization.
(N=30) vs. control Hospital social worker contacted ~ ergotherapist and at death e 40% controls rehospitalized,
(N=30) to assess problems that were and hospital 12 23% cases.
encountered social worker months ° May be a power pr0b|em

because of small sample size

* IRR refers to incidence rate ratio; no., number; OT, occupational therapist; RCT, randomized controlled trial; RR, relative risk;

tAlso identified in Cochrane review
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Nutritional Supplementation: Summary of Evidence*

Study Population Intervention, dose Follow-Up Outcomes Results
measured
Gillespie: . Elderly Vitamin D vs. control (2 studies) Varied Fallers, mean Results from meta-analysis
Cochrane Review o RCTs number of falls 1. Fallers: RR, 0.90 (0.71-1.13)
(2003) (44) . Community- 2. Mean falls: mean difference,
dwelling 0.10 (-0.71 t0 0.91)
Gillespie (2003): . Elderly Psychotropic medication withdrawal (1 study — 44 weeks Fallers 1. Fallers:
Cochrane Review o RCTs Campbell 1999) HR, 0.34 (0.16-0.74)
. Community- 2. Note that one month after
dwelling completion of study, 47% of
medication withdrawal group
had restarted taking
psychotropic medication
Barr (2005) (172) Women . Intervention (screening + vitamin D/calcium) 1to 3 years Fallers, number of 1. Proportion of fallers in active
. Aged 70+ (N=726) vs. controls (N=1625) (median follow-up people sustaining a group lower (25.3%) than in
e Inintervention group, screened for increased 28.9 months) fracture control group (29.7%), but
risk of hip fracture: not significant
broadband ultrasound attenuation (BUA) in 2. Fracture: OR, 0.54 (0.33—
lowest quartile of manufacturer normal range 0.87)
and/or presence of 2 or more clinical risk
factors for hip fracture
e  Those with high risk were prescribed calcium
and vitamin D supplement
Bischoff (2006) . Aged 65+ . Intervention (vitamin D + calcium) (N=219) vs. 3 years Faller (stratified by 1. Total sample: OR, 0.77
(76) placebo (N=226) gender) (0.51-1.15)
e Intervention: cholecalciferol (vitamin D3; 700 2. Men: OR, 0.93 (0.50-1.72)
IU/day) + calcium citrate malate (500 mg/day) 3. \éVgrr;en: OR, 0.54 (0.30-
97
Dhesi (2004) . Aged 65+ . Intervention (N=70) vs. placebo (N=69) 6 months Fallers, falls 1. No difference in mean
(173) e Atleast1fall e Intervention included a single intramuscular number of falls (0.39 vs.
in last 8 injection of 600,000 U of ergocalciferol (vitamin 0.24, P = .28)
weeks D) 2. No difference in number of
e Control: equivalent volume (2ml) of normal fallers (14 vs. 11, P = .52)
saline
Dukas (2004) . Aged 70+ . Intervention (N=191) vs placebo (N=187) 36 weeks Fallers 1. Overall: OR, 0.69 (0.41—
(174) ¢ Intervention received 1-ug capsules of 1.16)
alfacalcidol (vitamin D) 2. Post-hoc subgroup of <512
mg and >512 mg daily
calcium intake:
<512 mg: OR, 1.00 (0.47-
2.11)
>512 mg: OR, 0.45 (0.21-
0.97)
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Greenspan . Women e  HRT (N=187) vs. placebo (N=186) 3 years Falls 1. No difference in people who
(2005) (175) e Aged 65+ Intervention (HRT): fell (50% intervention group
e Women with hysterectomy given conjugated vs. 51% in control), P = .92
equine estrogen (0.625 mg/day)
. Remaining women received conjugated equine
estrogen 0.625 mg/day) and
medroxyprogesterone (2.5 mg/day)
Latham (2003) . Frail e Intervention (vitamin D) (N=108) vs. placebo 6 months Falls, time to firstfall ~ Falls Outcome:

(176) . Mean age 79

(N=114)

Intervention: single oral dose of 6 1.25-mg
calciferol (300,000 IU) or matching placebo
tablets

e RR, 1.12 (0.79-1.59)
Time to first fall:
HR, 1.14 (0.80-1.62)

Porthouse (2005) Women
(177) Aged 70+
. At least one

self-reported
risk factor for
fracture (low
weight,
previous
fracture,
maternal
history of hip
fracture,
smoker,
poor/fair
health)

Intervention (N=1321) vs. leaflet-only control
(N=1993)

Intervention: nurse advice on reducing risk of
fracture, 1000 mg calcium, 800 IU of vitamin
Ds, leaflet

Control: leaflet only

Median follow-up
25 months

All fractures, hip
fractures, falls, fear of
falling

1.

2.

All fractures: OR, 1.01 (0.71-
1.43)

Hip Fractures: OR, 0.75
(0.31-1.78)

Falls: OR, 0.98 (0.79-1.20)

* HR refers to hazard ratio; HRT, hormone replacement therapy; OR, odds ratio; RCT, randomized controlled trial; RR, relative risk.
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Devices: Summary of Evidence*

Study Device Population Intervention Follow-Up Outcomes Results
Measured
McKiernan Gait-stabilizing e Aged 65+ ¢ Yaktrax Winter Number indoor e  Footwear assignment did not influence indoor
(2005) (80) device (Yaktrax e Fall-prone people Walker® 2003/2004: and outdoor slip slip and fall rates
Walker®) e Independently (N=55) vs. 10,724 falls and injurious
ambulatory usual winter observation- falls All days:
footwear days e  outdoor slips: RR, 0.50 (P < .04)
(N=54) e outdoor falls: RR, 0.45 ( P < .02)
. non-serious injurious fall: RR, 0.10 (P < .02)
Days walked on snow/ice:
e  outdoor slips: RR, 0.61 (P = .14)
e outdoor falls: RR, 0.42 (P < .03)
. non-serious injurious fall: RR, 0.13 (P <.02)
e non-serious injurious fall: NNP, 6
outdoor fall: NNP, 3
outdoor slip: NNP, 1
Birks (2003) Hip protector e Aged 70+ e Intervention Median follow-  Number of second =  Hip protector vs. control: OR, 3.5 (0.68—17.97)
(82) (Safehip®) e Had one previous group given 3 up 14 months hip fractures, = No difference in number of falls or fear of falling

hip fracture

pairs of hip

protectors and
general advice

on fracture
reduction
(N=139) vs.

controls who

received

advice (N=140)

number falls, fear
of falling,
compliance

Low compliance (34%)

*RR refers to relative risk; NNP, number needed to prevent; OR, odds ratio
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Multifactorial Interventions: Summary of Evidence*

Study Population Intervention Follow-Up, Outcomes Results
Number Contacts Measured
During Follow-Up
Gillespie: . Elderly 0  Assessment plus multifactorial intervention — all ~ Varied Number fallers, All Elderly
Cochrane Review o RCTs elderly (n=4) number injurious = Fallers: RR, 0.73 (0.63-0.85)
(2003) (44) . Community- 0  Assessment plus multifactorial intervention — falls, number Injurious Fall: RR, 0.68 (0.51—
dwelling high-risk populations/previous fallers (n=5) fractures 0.93)
High-risk Population
= Fallers: RR, 0.86 (0.76-0.98)
Injurious Fall: RR, 0.93 (0.61—
1.44)
Clemson (2004) e  Aged 70+ e Intervention (N=157) vs. control (N=153) e Seven 2-hour Falls, falls efficacy ¢ Significant reduction in all falls:
(178) e Fallin Intervention: “Stepping On” group scale (fear of falling), RR, 0.69 (0.50-0.96)
previous year e  Small group learning environment sessions worry scale e Subgroup analyses showed
or concern e OT and content experts introduced areas of e One home effect in men (RR, 0.32, 95%
about falling balance and strength exercises, coping with visit by OT Cl, 0.17-0.59), persons aged
visual loss, regular visual screening, medication e 1 booster 275 (RR, 0.62, 95% Cl, 0.43—
management, environmental and behavioral session 3 0.89), and persons with history
home safety, community safety. months after of falls (RR, 0.66, 95% Cl,
session 7 0.46-0.95)
(1.5 h)
e 14-month
follow-up
Davison (2005) e Aged 65+ e Intervention (N=159) vs. control (N=154) e 1year Number of falls, e Falls: RR, 0.64, 95% CI, 0.46—
(179) e  Recruited at ¢ Hospital based medical assessment, home- number who fell, 0.90
ED for fall or based PT and OT assessment (medication, injury rates, hospital e Fallers: RR, 0.95, 95% ClI,
fall-related vision) admission, mortality, 0.81-1.12
injury e  Assessment of carotid sinus hypersensitivity fear of falling e Fracture: RR, 0.53, 95% Cl,
. Had 1 and vasovagal hypersensitivity 0.20-1.39
additional fall e Gait and balance, assistive devices, ¢ No difference in number of ED
in preceding environmental hazard assessment visits, hospital admissions due
year to fall, or mortality
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Huang (2005)
(180)

Aged 65+
Hospitalized
for hip fracture

Intervention (N=63) vs. control (N=59)
Intervention provided by master’s-prepared
gerontological nurse

Hospital
admission to 3
months after

Length of initial
hospital stay, rate of
readmission to

Hospitalized LOS (initial):
significantly shorter (P = .002)
Time to next readmission

Dischargedto e  First visit within 48 hours of admission discharge hospital, rate of shorter in intervention group
community e One home visit 3-7 days after discharge repeat falls, rate of (P =.02)
e Available by phone 7 days/week survival, QoL e Survival time longer in
e Telephone contact 1/week intervention group (P = .04)
e Brochures with information regarding » No difference in the number
medication and environment, nurse care and repeat falls
education, proper use of assistive devices, e Mean QoL score significantly
management of needed resources (including higher in intervention group
home care and assessment for rehabilitation (P <.05)
facility)

Lord (2005) (83) Aged 75+ e Extensive intervention (N=210) and minimal e 12 months Falls, injurious falls ¢ No significant difference
Stratified intervention (N=206) vs. control (N=204) between EIG and CG and
analysis by Extensive Intervention Group (EIG): between MIG and CG
risk e Assessment, followed by counseling session EIG vs. CG

where recommendations explained e Fallers: RR, 1.03 (0.83-1.27)
e  Group exercises and individualized exercises, e Injuries: RR, 1.19 (0.92-1.54)
vision, peripheral sensation counseling MIG vs. CG
Minimal intervention Group (MIG): e Fallers: RR, 1.08 (0.88-1.34)
e Provided with instruction sheets for home e Injuries: RR, 1.11 (0.85-1.46)
exercises, brief training sessions to teach
exercises, list of group exercise programs near
house, written advice on vision and precautions
for loss of peripheral sensation
Control group (CG):
e No intervention

Mahoney (2007) Aged 65+ e Intervention (N=174) vs. control (N=175) e 1year2 Accidental fall rate ¢ No significant difference in any

(181) 2 falls in Controls: home visits (denominator outcomes for overall group:
previous year, e home safety recommendations and advice to followed by 11 excluded any days in Falls: RR, 0.81 (0.57-1.17),
or 1 fallin see doctor regarding falls monthly hospital or LTC p=.27
previous 2 Intervention telephone home), all-cause Hosp: RR, 1.05, P = .82)
years with e 2 home visits plus 11 monthly telephone calls calls hospitalization, LTC LTC: RR, 0.72 (0.38-1.35)
injury,or1fall e  Link participants to existing medical care and home admission, Subgroup analyses
in previous 2 service networks: e.g., home care, days in LTC home e 22 falls in year prior: LTC
years with gait ophthalmology, podiatry admission rate: RR, 0.44
or balance e Could have included assessment of: (0.21-0.91), P = .03
problems medications, vision, balance and gait, cognition, e 1 fallin year prior with gait or

mood, functional status, home hazard
evaluation

e Interventions include acquisition of assistive
devices, exercise and medication review

balance issues: hospitalization
rate: RR, 4.02; P = .04

1 fall in year prior with injury:
hospitalization rate: RR, 1.52;
P =0.30
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Rubenstein (2007) Aged 65+ e Intervention (N=380) vs. control (N=412) e 3years Falls, Ul, mental ¢ No significant differences in
(182) Veterans Phone assessment resulting in e Phone contact  health, hospital and any target conditions between
e Referral to geriatric assessment clinic (included every 3 nursing home intervention and control groups
physical exam, mental health, social and months admission at 1, 2, or 3 years follow-up
environmental status, and urinary incontinence e Initial e Hospital utilization didn’t differ
evaluation and falls/gait impairment evaluation assessment significantly between groups at
if necessary) requiring initial 3 years’ follow-up.
e Home-based primary care program for phone
homebound individuals interview and
e Primary care provider and other services sometimes
e Individuals were followed up with after 1 month, geriatric
and again every 3 months for next 3 years. assessment
Tinetti (1994) Aged 70+ e Targeted intervention based on measured risk e 1year Falls, serious injuries e  Adjusted incidence rate-ratio
(183) factors (N=153) vs. control (N=148) . Monthly for falling: 0.69 (0.52-0.90)
e Interventions available include: behavioural contact for 6
recommendations for postural hypotension, months
medication review and withdrawal,
environmental modifications, gait training,
assistive devices, and exercise
Whitehead (2003) Aged 65+ e Intervention (N=70) vs. control (N=70) e 6 months Falls, uptake of *  No significant reduction in fall
(93) Lived in Intervention: e Monthly interventions incidence: OR, 1.7 (0.7-4.4)
community or o Fall risk profile determined from questionnaire contact . 86% of intervention group had
low-care e Potential interventions included medication taken up a preventive strategy
residential review and withdrawal, environmental during follow-up compared
care (e.g., modifications, exercise, osteoporosis with 48% of the control group
hostel) assessment
Fall-related
ED visit
Sjosten (2007) Aged 65+ e Intensive preventive programme (N=293) vs. 12 months Fall incidence, e Inprogress
(184) (stratified 65— counseling group (N=298) injurious falls
In progress 74, 75+) e Tailored intervention according to risk factors,
Fallen at least functional abilities and health status
once in past
year
Elley (2007) (99) Aged 75+ e Intervention (=155) vs. Control (2157) 12 months Fall incidence, self- . In progress

In progress

Fallen in past
year

Control Group:

Printed information on falls prevention and 2
social visits

Intervention Group

Medical and home hazards assessment and
referral

Otago exercise program for 1 year

5 home visits

efficacy (fear of
falling) level of
physical activity,
ADLs
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Intervention (N=166) vs. control (N=167)
Examination by geriatrician, geriatric nurse and
rehabilitation physician: comprehensive general
examination, vision, mobility, balance,
medication review

OT assesses home environment and
recommends adaptations, assistive devices,
home care and behavioural change

Maximum
intervention of 3.5
months

1 year follow-up

Falls, recurrent falls
(2 or more), injurious
falls, QoL

In progress (contacted and
article has been submitted for
publication)

Hendriks (2005) e  Aged 65+

(185) e Visited

In progress hospital for fall

Peeters (2007) e  Aged 65+

(96) e  Recently

In progress experienced a
fall

Intervention (N=100) vs. control (N=100)
Multifactorial risk assessment: general medical
and drug history, fall and mobility history,
physical examination, postural hypotension,
visual impairment, parkinsonism, osteoporosis,
gait disorders, psychotropic and cardiac drug
use, environmental hazards

Treatment can consist of withdrawal of
psychotropic drugs, balance and strength
exercises (PT), home hazard reduction (OT),
referral to ophthalmologist or cardiologist

12 months

2 home visits, with
measurements
taken at 3, 6, 9,
and 12 months

Number of falls, time
to first fall, QoL,
ADLs

In progress (follow-up
completed in July 2008)

* ADLs refers to activities of daily living; CG, control group; Cl, confidence interval; ED, emergency department; EIG, extensive intervention group; LTC, long-term care; LOS, length of
stay; MIG, minimal intervention group; OR, odds ratio; OT, occupational therapist; PT, physical therapist; QoL, quality of life; RCT, randomized controlled trial; RR, relative risk; Ul,

urinary incontinence.
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Appendix 4: Forest Plots

Figure 1: Evidence Surrounding the Risk of Falls After an Exercise Program

Review: Fallz

Comparizon: 02 Exercize

Qutceme: 01 Number of Fallers

Study Treatment Control RR (random) Weight RR (random)

or zub-category n/N niM 85% CI % 85% Cl

01 Untargsted

Barnett 2003 —— §.47 .43, 1.04]

Buchner 1537 —- &.13 .43, 1.05]

Cerny 1982 —_— 0.&0 .21, 3.88]

Cornillen 2002 —— 7.07 0 .59, 1.20]

Day 2002 7 = 14.52 0.89 3, 1.08]

Ebrahim 1 52/ —-— 11.82 1.08 , 1.371

Freiberger 2007 13/ — 4.91 0.82 ., 0.87]

Hauer 2001 14/31 — 4.25 0.7 . 1.20]1

Li 2005 20/35 — 3.71 0.89 . 1.52]

Lord 1895 28/7% —.— 5.83 0.9% . 1.50]

McMurdo 13744 —a— 3.44 0.€8 . 1.131

Means 2005 227144 — 4.72 0.40 . D.83]

Pereira 1998 ZE/9¢ —— 5.29 0.82 ., l.28]

Rubenztein 2000 12731 —_— z.31 1.20 . £.4Z]

Suzuki 2004 3/ —— 0.35 0.25 0.771

Voukelatos 2007 —— 5.13 1.01 1.38]

Weerdesteyn 2006* —r z.93 1.:24 Zz.24q]

—a &.07 0.77 1.15]

I & 100.00 0. 0.331

Total events: 310 (Treatmen

Tezt for heterogeneity: Chi# .20,

Test for overall effect: Z=3.11 (P = 0.002})

02 Individually Targeted

Campbell 7 53/ — 21.01 1.12]

Campbell 18 1z/ —_—— 5.47 1.50]1

Latham 2003 g0/ Z3.8 1.14]

Luukinen 2005 128/ _-:j 34.48 1.10]

Robertzon 2001 38/ —— 15.20 1.0z2]

Subtotal (35% CI) # 100.00 1.00

Total events: 289 (Treatment), 325 (Control}

Test for heterogeneity: Chit= 2.07, df =4 (P=0.72), F= 0%

Test for overall effect: Z=2.03 (P = 0.04)

03 Combined targeted v&. heme untargeted

Helbostad 2004 20/34 158/34 33.1¢ 1.70]1

Sketton 2005 28/43 24,27 E B £8.8 0.85]

Subtotal (5% CI) 77 &1 100.00 1.34]

Total events: ~S'|_reatm5ntj:. 42 (Control
Test for heterogeneity: Chif= 3.08, df =1 (P = 0.08), F=87.5%
Test for overall effect: Z = 0.81 (P = 0.54)
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Figure 2: Evidence Surrounding the Risk of Falls After an Exercise Program: High-Risk Population

Review: Fallz

Comparizon: (02 Exercize

Qutcome: 02 Mumber of Fallers - HIGH RISK QNLY

Study Intervention Control RR (random} Weight RR (random}

or gub-category n/N niN 95% Cl % 95% CI

01 Untargeted

Barnett 20023 — 18.54 1.04]
Buchner 1957 —a— 17.44 1.05]
Ebrahim 1 B = 38.35 1.37]1
Hauer 2001 —a 11.82 1.20]
Rubenstein 2000 — .07 Z.42]
VWeerdesteyn 2006* — 7.588 Z.28]
Subtotal (35% Cl) L 3 100.00 1.101
Total events: 168 (Intervention), 138 (Control)

Test for heterogensity: 3,df=5(P=018), F=327%

Test for overall effect: Z = 1.05 (P = 0.29)

02 Individually Targeted

Latham 2003 g 8 i 37.44 0.5z 3, 1.1%]
Luukinen 20 1z 1387220 22 .5% 0.54 1, 1.190]
Subtotal (95% 0 100.00 0.5%3 [0.82, 1.0%]
Total events: 185 (Intervention}, 200 (Control)

Test for heterogeneity: =0%

Test for overall effect: £ =1.05 (P = 0.28)

03 Combined targeted ve. home untargeted

Helbestad 2004 34 30.45 .701
Skefton 2005 27 B £3.55 0.55]
Subtotal (35% ClI) gl 100.00 1.34]
Tetal events: 48 (Intervention), 42 (Contrel)

Test for heterogensity: .08, df=1(P=10.08), F=87.5%

Test for everall effect: Z = 0.61 (P = 0.54)
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Figure 3: Evidence Surrounding the Risk of Falls After an Exercise Program: General Population

Review: Fallz

Coemparizen: 02 Exercize

Outcome: 03 Number of Fallers - GENERAL POPULATION QNLY
Study Intervention Control
or sub-category niN

RR {random}
95%

gt L

RR (randem})
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/60
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Test for overall effect: Z = 3.04 (P = 0.002)
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Test for overall effect: Z= 2.1

(]

R

o
=

a.

mom

(=

a.
0.

-3

o

a.

0.
[O.
[0.52
[0.67

T = SR
I T

o

K1 oEy B

N N el - R e

T A

[
&

(=

O
w

o
=
X

i)

Figure 4: Evidence Surrounding the Risk of Fall-Related Injuries After an Exercise Program:

General Population

Review: Fallz

Comparizon: 02 Exercize

Qutcome: 06 Number Injuricus Fallz - GENERAL POPULATION QNLY
Study Intervention

or sub-category n/N

01 02 0s 1 2 5

Favours intervention  Favours control

RR {random)

85% CI

01 Untargeted

Li2005 7/95
Means 2005 15/144
Subtotal (5% CI) 239

Total events: 22 (Interventien), 38 (Control}
Tezt for heterogeneity: Chi® = 0.08, df=1 (P=0.78), F= 0%
Tezt for overall effect: Z=3.24 (P=0.001}

02 Individually Targeted

Campbell 1587 k]
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Total events: 90 (Control}
Test for heterogeneity; Chi# = 0.00, df=2 (P=1.00), F= 0%
Test for overall effect: Z=2.76 (P = 0.008)
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Figure 5: Evidence Surrounding the Risk of Falls After an Exercise Program: Short Intervention

(<6 months)

Review: Fallz

Comparizon: 02 Exercize

QOutcome: 0% Number of Fallers - Shert Intervention (<8 montha)

Study Intervention Control RR (random) Weight
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Figure 6: Evidence Surrounding the Risk of Falls After an Exercise Program: Long Intervention (26
months)

Review: Fallz

Comparizon: 02 Exercize

Qutcome: 10 Number of Fallers - Leng intervention (== months)
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Figure 7: Evidence Surrounding the Risk of Fall-Related Injuries After an Exercise Program: Long
Intervention (26 months)

Review: Fallz

Comparizon: 02 Exercize

Qutcomes; 11 Number of Fall-related injuries - Leng intervention (>=8 menths)

Study Intervention Control RR (random) Vieight RR {random)
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Total events: 28 (Intervention}, 45 (Control)

Test for heterogeneity: Chi# = 1.80, df =1 (P=0.18), F = 44.5%

Test for overall effect: £=1.59 (P=10.11}
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Total eventz: 54 (Intervention), 82 (Control)
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Test for overall effect: Z = 8 (P =0.008)
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Figure 8: Evidence Surrounding the Risk of Falls After Vision Interventions

Study Vigion Intervention Contrel RR {random} Weight RR {randem})
or gub-category n/M néN 95% Cl % 895% Cl
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Test for overall effect Z=0.72 (P = 0.47)
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Figure 9: Evidence Surrounding the Risk of Falls After Environmental Modifications
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Figure 10: Evidence Surrounding the Risk of Falls After Vitamin D Supplementation
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Figure 11: Evidence Surrounding the Risk of Falls After Vitamin D and Calcium Supplementation
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Figure 12: Evidence Surrounding the Risk of Fall-Related Fractures After Vitamin D and Calcium
Supplementation
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Figure 13: Evidence Surrounding the Risk of Falls After Hormone Replacement Therapy
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Figure 14: Evidence Surrounding the Risk of Falls After Multifactorial Interventions (Excluding
Study by Whitehead et al. (93))
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Figure 15: Evidence Surrounding the Risk of Fall-Related Injuries After Multifactorial Interventions
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information. The Medical Advisory Secretariat makes every effort to ensure that all relevant research,
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and Long-Term Care, for the Ontario Health Technology Advisory Committee and developed from
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experts and applicants to the Medical Advisory Secretariat to inform the analysis. While every effort has
been made to reflect all scientific research available, this document may not fully do so. Additionally,
other relevant scientific findings may have been reported since completion of the review. This evidence-
based analysis is current to the date of publication. This analysis may be superseded by an updated
publication on the same topic. Please check the Medical Aavisory Secretariat Website for a list of all
evidence-based analyses: http-//www.health.gov.on.ca/ohtas.
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Executive Summary

In early August 2007, the Medical Advisory Secretariat began work on the Aging in the Community
project, an evidence-based review of the literature surrounding healthy aging in the community. The
Health System Strategy Division at the Ministry of Health and Long-Term Care subsequently asked the
secretariat to provide an evidentiary platform for the ministry’s newly released Aging at Home Strategy.

After a broad literature review and consultation with experts, the secretariat identified 4 key areas that
strongly predict an elderly person’s transition from independent community living to a long-term care
home. Evidence-based analyses have been prepared for each of these 4 areas: falls and fall-related
injuries, urinary incontinence, dementia, and social isolation. For the first area, falls and fall-related
injuries, an economic model is described in a separate report.

Please visit the Medical Advisory Secretariat Web site, http://www.health.gov.on.ca/english/providers/
program/mas/mas_about.html, to review these titles within the Aging in the Community series.

1. Aging in the Community: Summary of Evidence-Based Analyses

2. Prevention of Falls and Fall-Related Injuries in Community-Dwelling Seniors: An
Evidence-Based Analysis

3. Behavioural Interventions for Urinary Incontinence in Community-Dwelling Seniors: An
Evidence-Based Analysis

4.  Caregiver- and Patient-Directed Interventions for Dementia: An Evidence-Based Analysis
5.  Social Isolation in Community-Dwelling Seniors: An Evidence-Based Analysis

6. The Falls/Fractures Economic Model in Ontario Residents Aged 65 Years and Over
(FEMOR)

Objective

To assess the effectiveness of behavioural interventions for the treatment and management of urinary
incontinence (UI) in community-dwelling seniors.

Clinical Need: Target Population and Condition

Urinary incontinence defined as “the complaint of any involuntary leakage of urine” was identified as 1 of
the key predictors in a senior’s transition from independent community living to admission to a long-term
care (LTC) home. Urinary incontinence is a health problem that affects a substantial proportion of
Ontario’s community-dwelling seniors (and indirectly affects caregivers), impacting their health,
functioning, well-being and quality of life. Based on Canadian studies, prevalence estimates range from
9% to 30% for senior men and nearly double from 19% to 55% for senior women. The direct and indirect
costs associated with Ul are substantial. It is estimated that the total annual costs in Canada are
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$1.5 billion (Cdn), and that each year a senior living at home will spend $1,000 to $1,500 on incontinence
supplies.

Interventions to treat and manage Ul can be classified into broad categories which include lifestyle
modification, behavioural techniques, medications, devices (e.g., continence pessaries), surgical
interventions and adjunctive measures (e.g., absorbent products).

The focus of this review is behavioural interventions, since they are commonly the first line of treatment
considered in seniors given that they are the least invasive options with no reported side effects, do not
limit future treatment options, and can be applied in combination with other therapies. In addition, many
seniors would not be ideal candidates for other types of interventions involving more risk, such as
surgical measures.

Note: It is recognized that the terms “senior” and “elderly” carry a range of meanings for different
audiences; this report generally uses the former, but the terms are treated here as essentially
interchangeable.

Description of Technology/Therapy

Behavioural interventions can be divided into 2 categories according to the target population: caregiver-
dependent techniques and patient-directed techniques. Caregiver-dependent techniques (also known as
toileting assistance) are targeted at medically complex, frail individuals living at home with the assistance
of a caregiver, who tends to be a family member. These seniors may also have cognitive deficits and/or
motor deficits. A health care professional trains the senior’s caregiver to deliver an intervention such as
prompted voiding, habit retraining, or timed voiding. The health care professional who trains the
caregiver is commonly a nurse or a nurse with advanced training in the management of Ul, such as a
nurse continence advisor (NCA) or a clinical nurse specialist (CNS).

The second category of behavioural interventions consists of patient-directed techniques targeted towards
mobile, motivated seniors. Seniors in this population are cognitively able, free from any major physical
deficits, and motivated to regain and/or improve their continence. A nurse or a nurse with advanced
training in Ul management, such as an NCA or CNS, delivers the patient-directed techniques. These are
often provided as multicomponent interventions including a combination of bladder training techniques,
pelvic floor muscle training (PFMT), education on bladder control strategies, and self-monitoring. Pelvic
floor muscle training, defined as a program of repeated pelvic floor muscle contractions taught and
supervised by a health care professional, may be employed as part of a multicomponent intervention or in
isolation.

Education is a large component of both caregiver-dependent and patient-directed behavioural
interventions, and patient and/or caregiver involvement as well as continued practice strongly affect the
success of treatment. Incontinence products, which include a large variety of pads and devices for
effective containment of urine, may be used in conjunction with behavioural techniques at any point in
the patient’s management.

Evidence-Based Analysis Methods

A comprehensive search strategy was used to identify systematic reviews and randomized controlled
trials that examined the effectiveness, safety, and cost-effectiveness of caregiver-dependent and patient-
directed behavioural interventions for the treatment of Ul in community-dwelling seniors (see Appendix
1).
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Research Questions

1. Are caregiver-dependent behavioural interventions effective in improving Ul in medically complex,
frail community-dwelling seniors with/without cognitive deficits and/or motor deficits?

2. Are patient-directed behavioural interventions effective in improving Ul in mobile, motivated
community-dwelling seniors?

3. Are behavioural interventions delivered by NCAs or CNSs in a clinic setting effective in improving
incontinence outcomes in community-dwelling seniors?

Assessment of Quality of Evidence

The quality of the evidence was assessed as high, moderate, low, or very low according to the GRADE
methodology and GRADE Working Group. As per GRADE the following definitions apply:

High Further research is very unlikely to change confidence in the estimate of
effect.

Moderate Further research is likely to have an important impact on confidence in the
estimate of effect and may change the estimate.

Low Further research is very likely to have an important impact on confidence in
the estimate of effect and is likely to change the estimate.

Very low Any estimate of effect is very uncertain.

Summary of Findings

Executive Summary Table 1 summarizes the results of the analysis.

The available evidence was limited by considerable variation in study populations and in the type and
severity of Ul for studies examining both caregiver-directed and patient-directed interventions. The Ul
literature frequently is limited to reporting subjective outcome measures such as patient observations and
symptoms. The primary outcome of interest, admission to a LTC home, was not reported in the Ul
literature. The number of eligible studies was low, and there were limited data on long-term follow-up.
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Executive Summary Table 1: Summary of Evidence on Behavioural Interventions for the
Treatment of Urinary Incontinence in Community-Dwelling Seniors

Intervention Target Population Interventions Conclusions GRADE
quality of
the
evidence
1. Caregiver- Medically complex, ¢ Prompted voiding There is no evidence of Low
dependent frail individuals at  Habit retraining effectiveness for habit retraining
techniques home with/without » Timed voiding (n=1 study) and timed voiding
(toileting cognitive deficits (n=1 study).
assistance) and/or motor deficits Prompted voiding may be
effective, but effectiveness is
Delivered by informal difficult to substantiate because
caregivers who are of an inadequately powered
trained by a nurse or a study (n=1 study).
nurse with specialized
Ul training (NCA/CNS) Resource implications and

caregiver burden (usually on an
informal caregiver) should be

considered.
2. Patient- Mobile, motivated Multicomponent Significant reduction in the Moderate
directed seniors behavioural mean number of incontinent
techniques interventions episodes per week (n=5
studies, WMD 3.63, 95% ClI,
Delivered by a nurse Include a combination 2.07-5.19)
or a nurse with of
specialized Ul training Bladder training Significant improvement in
(NCA/CNS) * PFMT (with or without patient’s perception of Ul (n=3
biofeedback) studies, OR 4.15, 95% ClI,
 Bladder control 2.70-6.37)
strategies
» Education Suggestive beneficial impact on
* Self-monitoring patient’s health-related quality
of life
PFMT alone Significant reduction in the Moderate
mean number of incontinent
episodes per week (n=1 study,
WMD 10.50, 95% CI, 4.30—
16.70)
3. Behavioural Community-dwelling Behavioural Overall, effective in improving Moderate
interventions led  seniors interventions led by incontinence outcomes (n=3
by an NCA/CNS NCA/CNS RCTs + 1 Ontario-based
in a clinic setting before/after study)

*Cl refers to confidence interval; CNS, clinical nurse specialist; NCA, nurse continence advisor; PFMT, pelvic floor
muscle training; RCT, randomized controlled trial; WMD, weighted mean difference; Ul, urinary incontinence.

Economic Analysis

A budget impact analysis was conducted to forecast costs for caregiver-dependent and patient-directed
multicomponent behavioural techniques delivered by NCAs, and PFMT alone delivered by
physiotherapists. All costs are reported in 2008 Canadian dollars. Based on epidemiological data,
published medical literature and clinical expert opinion, the annual cost of caregiver-dependent
behavioural techniques was estimated to be $9.2 M, while the annual costs of patient-directed behavioural
techniques delivered by either an NCA or physiotherapist were estimated to be $25.5 M and $36.1 M,
respectively. Estimates will vary if the underlying assumptions are changed.
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Currently, the province of Ontario absorbs the cost of NCAs (available through the 42 Community Care
Access Centres across the province) in the home setting. The 2007 Incontinence Care in the Community
Report estimated that the total cost being absorbed by the public system of providing continence care in
the home is $19.5 M in Ontario. This cost estimate included resources such as personnel, communication
with physicians, record keeping and product costs. Clinic costs were not included in this estimation
because currently these come out of the global budget of the respective hospital and very few continence
clinics actually exist in the province. The budget impact analysis factored in a cost for the clinic setting,
assuming that the public system would absorb the cost with this new model of community care.

Considerations for Ontario Health System

An expert panel on aging in the community met on 3 occasions from January to May 2008, and in part,
discussed treatment of Ul in seniors in Ontario with a focus on caregiver-dependent and patient-directed
behavioural interventions. In particular, the panel discussed how treatment for Ul is made available to
seniors in Ontario and who provides the service. Some of the major themes arising from the discussions
included:

» Services/interventions that currently exist in Ontario offering behavioural interventions to treat Ul are
not consistent. There is a lack of consistency in how seniors access services for treatment of Ul, who
manages patients and what treatment patients receive.

» Help-seeking behaviours are important to consider when designing optimal service delivery methods.

» There is considerable social stigma associated with Ul and therefore there is a need for public
education and an awareness campaign.

» The cost of incontinent supplies and the availability of NCAs were highlighted.

Conclusions

There is moderate-quality evidence that the following interventions are effective in improving Ul in

mobile motivated seniors:

» Multicomponent behavioural interventions including a combination of bladder training techniques,
PFMT (with or without biofeedback), education on bladder control strategies and self-monitoring
techniques.

» Pelvic floor muscle training alone.

There is moderate quality evidence that when behavioural interventions are led by NCAs or CNSs in a
clinic setting, they are effective in improving Ul in seniors.

There is limited low-quality evidence that prompted voiding may be effective in medically complex, frail
seniors with motivated caregivers.

There is insufficient evidence for the following interventions in medically complex, frail seniors with
motivated caregivers:

» habit retraining, and

» timed voiding.
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In early August 2007, the Medical Advisory Secretariat began work on the Aging in the Community
project, an evidence-based review of the literature surrounding healthy aging in the community. The
Health System Strategy Division at the Ministry of Health and Long-Term Care subsequently asked the
secretariat to provide an evidentiary platform for the ministry’s newly released Aging at Home Strategy.

After a broad literature review and consultation with experts, the secretariat identified 4 key areas that
strongly predict an elderly person’s transition from independent community living to a long-term care
home. Evidence-based analyses have been prepared for each of these 4 areas: falls and fall-related
injuries, urinary incontinence, dementia, and social isolation. For the first area, falls and fall-related
injuries, an economic model is described in a separate report.

Please visit the Medical Advisory Secretariat Web site, http://www.health.gov.on.ca/english/providers/
program/mas/mas_about.html, to review these titles within the Aging in the Community series.

1. Aging in the Community: Summary of Evidence-Based Analyses

2.  Prevention of Falls and Fall-Related Injuries in Community-Dwelling Seniors: An
Evidence-Based Analysis

3. Behavioural Interventions for Urinary Incontinence in Community-Dwelling Seniors: An
Evidence-Based Analysis

4.  Caregiver- and Patient-Directed Interventions for Dementia: An Evidence-Based Analysis
5.  Social Isolation in Community-Dwelling Seniors: An Evidence-Based Analysis

6. The Falls/Fractures Economic Model in Ontario Residents Aged 65 Years and Over
(FEMOR)

Objective

To assess the effectiveness of behavioural interventions for the treatment and management of urinary
incontinence (Ul) in community-dwelling seniors.

Clinical Need: Target Population and
Condition

Urinary Incontinence Identified as a Predictor of Long-
Term Care Home Admission

Urinary incontinence, defined as “the complaint of any involuntary leakage of urine,” (1) was identified
as 1 of the key predictors in a senior’s transition from independent community living to admission to a
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long-term care (LTC) home. For caregivers, Ul is often a major driver in the decision to institutionalize
elderly family members and is often cited as the “tipping point.”

Several large recent cohort studies have examined Ul as a possible predictor of LTC home admission.
Studies followed cohorts of community-dwelling seniors and determined the number of seniors with Ul
who were admitted to LTC homes by the end of follow-up. Study characteristics are presented in Table 1.
Figure 1 pools the results from 4 of the studies that investigated Ul as a predictor of LTC home
admission. Based on the pooled results, it appears that Ul is a predictor of LTC home admission.
However, it is important to note that the estimates presented in Figure 1 are not adjusted for age, sex, or
other chronic conditions that may also be important factors in influencing LTC home admission. As noted
in Table 1, when Banaszak-Holl et al. (2) adjusted the hazard ratio for disability, which was defined as
requiring assistance with activities of daily living,* they found that Ul was not a predictor of LTC home
admission. Lachs et al. (3) and Andel et al. (4) did not report adjusted results. Thom et al. (5) reported
adjusted results stratified by sex, and found that Ul was a predictor of LTC home admission even when
the results were adjusted for age, dementia, cardiovascular disease, and renal disease.

' Activities of Daily Living (ADL) are basic but important general tasks required for day-to-day living such as bathing,
dressing, grooming, eating, and toileting.
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Table 1: Studies Reporting Urinary Incontinence as a Possible Predictor of Long-Term Care Home

Admission*
Study, Location Sample Cohort Number Number Not Statistical Results
Year Follow- Placed in Placed in
Up LTC Home LTC Home
(years)  With Ul by With Ul by
the End of the End of
Follow-Up Follow-Up
(%) (%)
Andel et United 1,943 4 319/726 (44) 377/1217 (31) Overall P <.001
al., 2007 States community- Without dementia P <
(4) (Florida) dwelling older .001
adults With dementia P > .05
(=65y)
Banaszak- United 6,676 6.6 284/1,092 1,061/5,584 Univariate HR 1.7 (95%
Holl etal.,, States community- (26) (19) ClI,1.5-1.9; P <.001)
2004 (national dwelling older Adjusted HR without
(AHEAD sample) adults disability 1.2 (95% ClI,
study) (2) (270vy) 1.1-1.4; P <.001)
Adjusted HR with
disability 1.0 (95% ClI,
0.9-1.2; P <.001)
Nuotio et Finland 775 13 26/127 52/570 (9.1) For men, unadjusted P =
al., 2003 community- (20.5) .006, age-adjusted RR
(6) dwelling older 2.96 (95% ClI, 1.33-6.61,
adults P =.008)
(=60Yy) For women, unadjusted
P = .125, age-adjusted
RR 1.37 (95% ClI, 0.84—
2.22, P =.206)
Lachs et United 2,812 9 468/955 744/1852 P <.001
al., 2002 States community- (49.4) (40.5)
(3) (Connecticut) dwelling older
adults
(=65Yy)
Thom et United 5,986 HMO 9 Not reported Not reported  Adjusted RR for women
al., 1997 States members 2.0 (95% Cl, 1.7-2.4)
(5) (Northern (=65y) Adjusted RR for men 3.2
California) (95% ClI, 2.7-3.8)

(adjusted for age,
cardiovascular disease,
dementia, heart disease,
renal disease)

*AHEAD refers to Asset and Health Dynamics Among the Oldest Old Study; Cl, confidence interval; HMO, Health
Maintenance Organization; LTC, long-term care; HR, hazard ratio; RR, relative risk; Ul, urinary incontinence.
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Figure 1: Pooled Unadjusted Results From Studies Examining Urinary Incontinence as a Predictor
of Long-term Care Home Admission*
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