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EXECUTIVE SUMMARY 

Introduction 

Falls are a major health problem among older adults in the United States. One of every 

three people over the age of 65 years living in the community falls each year, and this 

proportion increases to one in two by the age of 80 years.1-3

Fall-related injuries in older adults often reduce mobility and independence, and are often 

serious enough to result in a hospitalization and an increased risk of premature death.4

Studies among older persons in the community have found that about 10 percent of the 

fallers have a serious fall-related injury, including fractures, joint dislocations, or severe 

head injuries.5-7 Falling has also been found to be associated with subsequent admission 

to a nursing home.8

The costs of health care associated with fall-related injuries and fractures, including hip 

fractures, are staggering. The total direct cost of all fall injuries in older adults in 1994 

was $20.2 billion and is estimated to reach $32.4 billion by 2020.9 Medicare costs for hip 

fractures were estimated in 1991 to be $2.9 billion.10 With an aging population and a 

growing number of hip fractures, these cost estimates are projected to rise to as high as 

$240 billion by the year 2040.11

Clearly, the prevention of falls is an important issue if it can prevent significant declines 

in function and independence, and the associated increase in costs of complications. The 

major risk factors for falling are diverse, and many of them--such as balance impairment, 

muscle weakness, polypharmacy, and environmental hazards-- are potentially 

modifiable.3 However, the interventions designed to address these risk factors share the 
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same diversity. Likewise, the evidence for the effectiveness of a single intervention in 

preventing falls has been inadequate.12 Since the risk of falling appears to increase with 

the number of risk factors,3 multifactorial interventions have been suggested as the most 

effective strategy to reduce falling.

Heretofore, numerous interventions have been studied in the prevention of falls. Results 

have been mixed, yielding uncertainty as to which interventions are most clinically 

effective or cost-effective, or what kind or combination of interventions should be 

included in a program to prevent falls. 

To gain a better understanding of which interventions may be beneficial in the Medicare 

population, the Centers for Medicare and Medicaid Services (CMS), as part of its Healthy 

Aging Project, commissioned an evidence-based systematic review of interventions in the 

prevention of falls, the results of which are detailed in this report. For this report, CMS 

asked us to provide evidence in response to the following questions: 

1. Are falls prevention programs effective? What are the key components that 

should be included in a falls prevention intervention? Are multifactorial 

approaches more effective than single intervention approaches? 

2. Are public information or education campaigns alone effective in reducing or 

preventing falls? 

3. Which care settings/approaches have been more effective than others for the 

delivery of falls prevention interventions? Which providers should deliver this 

service?  

4. What are the key issues in sustaining falls prevention programs?  

5. Cost effectiveness or cost savings—Do falls prevention interventions appear to 
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reduce health care costs by reducing disease, physician office visits, 

hospitalizations, nursing home admissions, etc.? 

6. Should falls prevention programs be targeted toward high-risk individuals? Are 

there a few basic questions to identify these individuals? Can this be done through 

self-identification? 

7. Are there specific falls prevention exercises recommended for seniors?  

8. Are falls prevention programs acceptable to seniors? 

Methods 

For our systematic review, we classified intervention components that can be used to 

prevent falls among persons age 65 or older into the following broad categories: 

Exercise:

General Physical Activity. Includes non-physiotherapy activity -- for example walking, 

cycling, aerobic movements, and other endurance exercises. 

Specific Physical Activity. Includes training geared specifically towards balance, strength, 

or gait. 

Multifactorial falls risk assessment and management program. This can include a focused 

post-fall assessment or a systematic risk-factor screening among at-risk individuals tied 

to interventions and follow-up for the risks uncovered.  A multifactorial falls risk 

assessment and management program consists of three components: 1) a questionnaire to 

identify risk factors for falls, which can be self-administered or administered by a 

professional; 2) a thorough medical evaluation (including examination of vision, gait, 

balance, strength, postural vital signs, medication review, cognitive and functional 
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status); and 3) follow-up interventions, that may include a tailored exercise program, 

environmental modifications, and assistive devices. 

Education. Educational efforts can be directed toward an individual, group, or entire 

community. Pamphlets and posters can raise awareness among older adults or staff 

members at senior centers and nursing homes. More intense interventions include one-to-

one counseling about risk factors. 

Assistive Devices. These include canes and walkers. 

Medication / Medication Review. This category includes two approaches. First, 

physicians can review patient records to evaluate whether side effects of any medication 

may contribute to falls. Second, hormone replacement therapy, calcium, and vitamin D 

can be used to increase muscle or bone strength in an effort to prevent falls.  

Environmental Modification. Environmental modification often includes home visits to 

older adults living in the community. Professionals examine the environment for hazards 

such as poor lighting, sliding carpets, and slippery floors. Recommended modifications 

include installing grab bars, placing bath mats in the shower, and keeping a working 

flashlight at home. 

Staff / Organization Related. These interventions most often take place in hospitals and 

nursing homes. A falls-prevention specialist may visit a facility and make 

recommendations, including patient-reminder bracelets, bed alarms, and restraints. 

In addition to conducting an extensive library search, we used literature from RAND's 

Assessing the Care of Vulnerable Elders (ACOVE) project, the Cochrane Collaboration, 
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the American Physical Therapy Association (APTA), CMS, and the American Geriatrics 

Society (AGS) Falls Guidelines Taskforce. When articles arrived, we reviewed each 

reference list in order to find additional relevant literature. 

We reviewed the articles retrieved from the literature searches against exclusion criteria 

to determine whether to include articles in the evidence synthesis. To be accepted for 

inclusion, a study had to be either a randomized controlled trial (RCT) or a controlled 

clinical trial (CCT). 

We abstracted data from the articles on a specialized Quality Review Form (QRF). The 

form contained questions about the study design; the number and characteristics of the 

patients; the setting, location, and target of the intervention; the intensity of the 

intervention; the types of outcome measures; the time from intervention until outcome 

measurement; and the results. We selected the variables for abstraction with input from 

Dr. Laurence Rubenstein, an expert on falls prevention and Principal Investigator of the 

Healthy Aging Project. Two physicians, working independently, extracted data in 

duplicate and resolved disagreements by consensus.  

We entered all data on outcomes and interventions into the statistical programs SAS13

and Stata.14 Our summary of the evidence is both qualitative and quantitative. For 

questions on effectiveness, we conducted two meta-analyses using statistical pooling and 

meta-regression. The first analysis was on the outcome “falling at least once” during a 

specified follow-up period and was measured using a risk ratio.  The second analysis was 

of the outcome “monthly rate of falling,” which was calculated from the mean number of 
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falls per person and the follow-up time, and which was measured with an incidence rate 

ratio.  Our approach is described in detail in the Methods Section of the main report.  

Results

In total, the above mentioned sources yielded 851 articles, of which we were able to 

obtain 826 for the screening process. 

Of the 826 articles screened, 73 did not discuss falls prevention. Six hundred twenty-

eight were rejected because they were not RCTs or CCTs. Another 16 articles were 

duplicates of articles already on file. Thirteen others did not include outcomes; i.e. they 

were simply descriptions of a falls prevention program. One did not report on a study 

population of the appropriate age. Eliminating these articles left 95 articles for quality 

review.

On detailed review of these 95 articles, we rejected 38 that did not have falls outcomes or 

reported falls as a secondary outcome of an intervention whose primary goal was 

something else (such as hormone replacement therapy). Thus 57 articles were considered 

for meta-regression analysis. Three of the 57 studies were excluded either because they 

presented the data in aggregate or did not provide data on outcomes by intervention or 

control group. Additionally, seven of the 65 studies were rejected as duplicate 

publications from the same study population (only one report of a particular intervention 

and study population could be included in the meta-analyses). Another 6 studies were 

rejected as being of the wrong intervention type for our conceptual model. Studies were 

included in the meta-analyses if the study reported data on either “subjects who fell at 

least once during the study period” and the study included follow-up data at a time point 
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between six and 18 months after the baseline; or “mean number falls per subject.” These 

last criteria excluded two studies.

QUESTION 1. ARE FALLS PREVENTION PROGRAMS EFFECTIVE? WHAT ARE THE KEY 

COMPONENTS THAT SHOULD BE INCLUDED IN A FALLS PREVENTION INTERVENTION? ARE

MULTIFACTORIAL APPROACHES MORE EFFECTIVE THAN SINGLE INTERVENTION 

APPROACHES?

Our meta-analyses support the effectiveness of falls prevention programs at reducing 

both the number of older adults who fell and the monthly rate of falling per person.  The 

pooled risk ratio from 20 randomized clinical trials was 0.89, 95% CI [0.81, 0.98], 

indicating the interventions in these studies are significantly associated with a reduced 

risk of falling. We also pooled data in 26 randomized clinical trials and determined the 

incidence rate ratio was 0.77, 95% CI [0.68, 0.87], indicating these interventions are 

significantly associated with a reduced number of falls per person.  

We did not find any clinical trials that directly compared the effectiveness of single 

component falls intervention programs (for example, a trial comparing environmental 

modification with exercise.) To assess the relative effectiveness of intervention 

components, we entered all studies in meta-regression models to assess the effect of 

individual intervention components while controlling for other intervention components 

and study level differences. While there were no statistically significant differences 

among components, there was a clear trend that a multifactorial falls risk assessment and 

management program was highly effective and appeared to be the most effective 

intervention.  The most commonly assessed risks in such programs were medication 

review, vision, environmental hazards, and orthostatic blood pressure.  Exercise was the 

next most effective intervention component.  There was no evidence that environmental 
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modification or education were effective as independent components, but the paucity of 

studies precludes firm conclusions. There were no data regarding the independent effects 

of other components in our conceptual model (assistive devices, medication review, and 

staff/organizational changes). As nearly all interventions were to some extent 

multifactorial, it was not possible to directly test the relative effectiveness of 

multifactorial versus single component approaches. 

QUESTION 2. ARE PUBLIC INFORMATION OR EDUCATION CAMPAIGNS ALONE EFFECTIVE 

IN REDUCING OR PREVENTING FALLS?

We found no specific studies about the effectiveness of public information or mass 

education campaigns. In the meta-regression analyses, patient education given as part of 

multifactorial falls prevention programs did not show a significant independent effect.

QUESTION 3. WHICH CARE SETTINGS/APPROACHES HAVE BEEN MORE EFFECTIVE FOR 

THE DELIVERY OF FALLS PREVENTION INTERVENTIONS? WHICH PROVIDERS SHOULD 

DELIVER THIS SERVICE?

Successful interventions have been conducted in physician offices, patient homes, 

hospitals, nursing homes, community centers and specialized research centers. No 

evidence currently exists to advocate for increased effectiveness based on care setting. 

Successful falls-prevention interventions have been provided by exercise leaders, nurses, 

physical therapists, social workers, and teams of multiple providers. Insufficient evidence 

currently exists to conclude that one provider type is preferable over another. 

QUESTION 4. WHAT ARE THE KEY ISSUES IN SUSTAINING FALLS PREVENTION 

PROGRAMS?

There are two key issues in sustaining falls prevention programs – insufficient funding 

and lack of available programs. The interventions reviewed in this report were performed 
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through the use of special funding from research grants or demonstration projects, and 

none of them were continued as regular programs. Funding seems to be needed to sustain 

falls prevention programs and would be required to bring about the widespread use of 

such effective interventions as supervised exercise programs and multifactorial fall risk 

assessments and management.  

QUESTION 5. COST EFFECTIVENESS OR COST SAVINGS: DO FALLS PREVENTION 

INTERVENTIONS APPEAR TO REDUCE HEALTH CARE COSTS BY REDUCING DISEASE,
PHYSICIAN OFFICE VISITS, HOSPITALIZATIONS, NURSING HOME ADMISSIONS, ETC.?

Whether a falls prevention intervention is cost effective or cost saving is a function of 

many parameters including the targeted population, the environment where the targeted 

population resides, the effectiveness of the intervention due to design and 

implementation, the effect of time, the account of benefits and costs, the perspective of 

costing, and the selection of comparator. We found 15 studies of cost-effectiveness with 

substantial heterogeneity in these parameters. Thus, we were unable to compare the 

relative cost-effectiveness by type of intervention or draw definitive conclusions about 

the economic impact of falls prevention interventions. Common threats to the validity of 

cost-effectiveness analyses in the studies included 1) the highly selective trial population 

(which results in “cost-efficacy” instead of “cost-effectiveness” findings and unknown 

generalizability); 2) lack of a clear perspective in accounting costs and benefits; and 3) 

inadequate sample size (which causes the health care cost and utilization outcomes to be 

substantially influenced by a few outliers).  

Overall, the evidence is not conclusive but suggests that an effective intervention 

provided to people with a high risk of falling has the potential to be cost-effective or even 

cost saving compared with current practice. Further research is needed before informing 
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policy-makers about which intervention is effective for what population, and such 

research should use sound methodology to provide more solid evidence of the cost-

effectiveness.  

We made estimates of the potential cost-effectiveness of a new Medicare benefit, a falls 

prevention rehabilitation program, that combines multifactorial assessment of falls risk 

with individually tailored recommendations and a supervised exercise program. We 

assumed that Medicare would pay $95 for the initial multifactorial assessment, and that 

60% of these people would subsequently be eligible for an eight session, six week 

supervised exercise program reimbursed at $280. All patients would also need one 

follow-up visit dedicated to assuring that recommendations were being implemented, 

reimbursed at $40. We used existing data regarding the number of people aged 65 and 

over, the annual number of falls with injury in this population, the mean cost of a fall 

with injury, and our pooled estimate of the effectiveness of a multifactorial falls risk 

assessment and management program. This analysis was not sophisticated, yet still 

instructive. Under these assumptions, a falls prevention rehabilitation program would 

have a net cost to Medicare of $272 million annually, and would avert 542,000 falls with 

injury, or about $500 per fall averted.  This supports the hypothesis that falls prevention 

programs may be cost-effective by reducing health care costs due to injuries.

QUESTION 6. SHOULD FALLS PREVENTION PROGRAMS BE TARGETED TOWARD HIGH 

RISK INDIVIDUALS? ARE THERE A FEW BASIC QUESTIONS TO IDENTIFY THESE 

INDIVIDUALS? CAN THIS BE DONE THROUGH SELF-IDENTIFICATION?

Existing data support that identifiable risk factors exist for falls. These risk factors can be 

identified using basic questions and a physical examination. However, we assessed the 

effectiveness of what had proven to be the two most effective interventions, exercise and 



xiv

a multifactorial falls risk assessment and management program, in high-risk and non-

high-risk populations. Estimates of efficacy were not statistically or clinically different 

from each other, which prevents us from concluding whether falls prevention programs 

are more effective in high risk compared to non-high risk populations.

That being said, interventions targeted to high and low risk populations have been 

different in most studies.  For example, post-fall assessments and low-intensity exercise 

programs have been mostly targeted to frail and high-risk populations, while high 

intensity exercise programs have been targeted to broader populations (often excluding 

high-risk participants because of poor endurance).  Therefore, comparing trials that 

focused on either high or low risk populations is not possible without some confounding 

by intervention variation. 

Though not proven, it makes clinical and scientific sense that comprehensive post-fall 

assessments and fall risk assessments should be targeted to persons at higher risk.

Because of their increased fall risk, they have the most to gain and would tend to have the 

largest effect size.  In terms of identifying individuals at high risk for falls, there are a 

number of instruments, of varying length and complexity, with greater and lesser degrees 

of sensitivity and overall accuracy.  From a practical standpoint, a simple identifier or set 

of questions is better, as long as it is reasonably accurate.  With this in mind, the 

American Geriatrics Society evidence-based clinical guideline for prevention of falls 

recommended the following persons to have a comprehensive fall evaluation (risk 

assessment):  1) older persons presenting for medical attention with one or more falls, 2) 

older persons who report recurrent falls (2 or more in a 6 month period), or 3) older 

persons with abnormalities of gait and/or balance. 
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QUESTION 7. ARE THERE SPECIFIC FALLS PREVENTION EXERCISES RECOMMENDED FOR 

SENIORS?

Exercise is effective in falls prevention programs. Our meta-analyses showed that 

exercise interventions reduced the risk of falls by 12% (pooled risk ratio: 0.88, 95% CI 

[0.78, 1.00]), and the number of falls by 19% (pooled incidence rate ratio: 0.81, 95% CI 

[0.72, 0.92]). Falls prevention programs using exercise typically included one or more of 

the following: cardiovascular endurance, muscular strength, flexibility, and balance. 

While both the FICSIT meta-analysis and our meta-analysis showed some trends in 

differing effectiveness among exercises, these differences were not consistent and not 

statistically significant. Therefore, while there are compelling data to recommend 

exercise in general, there are no conclusive data to recommend particular falls prevention 

exercises.

QUESTION 8. ARE FALLS PREVENTION PROGRAMS ACCEPTABLE TO SENIORS?

We did not find any direct evidence that answered this question, either in the form of 

surveys, focus groups, or other methods that directly assess the general acceptability of 

falls prevention interventions among seniors. Some indirect evidence can be obtained 

from the clinical trials of falls prevention interventions. About half of the studies reported 

the "refusal rate" of those contacted and eligible for the intervention. These figures 

represent a mix of studies that attempted to enroll subjects from large populations or 

small specialty clinics, and hence variation in the "refusal rates" may represent 

differences in the stages of "readiness to change" of various populations. Furthermore, 

this refusal rate includes people who refuse for reasons other than the acceptability of the 

intervention; for example, people may refuse to participate in any clinical trial because 

they equate this with "experimentation." With these caveats in mind, we calculated an 
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average "refusal rate" of 30.5 percent. Furthermore, among the studies that reported both 

the number of persons beginning the study and those completing the study, the average 

"dropout" rate was 16 percent. Taken together, these data suggest that the proportion of 

seniors for whom falls prevention programs are acceptable, while not precisely known, is 

likely substantial. 

Limitations

The primary limitation of this systematic review, common to all such reviews, is the 

quantity and quality of the original studies. Heterogeneity is another major issue. Even 

more so than in reviews of single therapies (e.g., coronary revascularization for coronary 

artery disease, pharmaceutical therapy for rheumatoid arthritis), the studies presented 

here are heterogeneous in terms of the interventions tested and populations included. 

Furthermore, many of the study-level variables are highly idiosyncratic and inter-

correlated (e.g., all studies of restraints take place in institutions). Many interventions 

have multiple components, making the assessment of the effect of the individual 

components challenging. Furthermore, the populations studied were heterogeneous in 

that some enrolled population-based samples of patients, while others enrolled attendees 

at a special clinic or even respondents to advertisements. Also, our assessment of the 

relative effectiveness of individual components was made using indirect methods, as we 

did not find any direct comparisons of individual components. Such indirect comparisons 

are not as powerful as direct comparisons. However, the convergent results of our two 

meta-analyses lend validity to our conclusions. 

We gave equal importance to all studies that met our minimum criteria (RCTs that 

measured the percent of a group with at least one fall or the number of falls per person). 
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We made no attempt to give greater importance to some studies based on "quality." The 

only validated assessment of study quality includes criteria not possible in falls 

prevention trials (double-blinding). As there is a lack of empirical evidence regarding 

other study characteristics and bias, we did not attempt to use other criteria. 

Our results regarding exercise need to be interpreted in light of the results of the pre-

planned meta-analysis of the FICSIT trials. One of the original eight FICSIT studies was 

excluded from this pre-planned meta-analysis as it did not have a relevant treatment arm 

and we also excluded it from our analysis. The FICSIT meta-analysis15 included seven 

RCTs that assessed a variety of exercise interventions, including endurance, flexibility, 

platform balance, Tai Chi, and resistance. This meta-analysis used individual patient-

level data. We could include only two of the individual FICSIT trials in one of our meta-

analyses (“subjects who fell at least once”).16, 17 Six of the FICSIT studies did contribute 

data to our second meta-analysis, one was excluded due to insufficient statistics. Our 

results are in general agreement with the central FICSIT meta-analysis result: exercise 

programs help prevent falls (FICSIT pooled effect: 0.9, 95% CI [0.81 – 0.99]; our pooled 

effect for percent with at least one fall: 0.89, 95% CI [0.81 – 0.98] and for monthly rate 

of falling: 0.77, 95% CI [0.68, 0.87]). FICSIT also reported pooled effects for balance 

that were greater than (but not statistically different from) the overall effect. Our analysis 

assessing monthly rate of falling also found this result, however our analysis assessing 

number of subjects who fell at least once did not.

Regarding study populations, few studies of falls prevention stratified results by gender 

or ethnicity. Most studies either did not report the ethnic composition of the sample or 
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used predominantly Caucasian samples. Thus, without further evidence, it should not be 

assumed such interventions will be similarly effective among all ethnic groups.  

Conclusions

1. Falls prevention programs as a group have been shown to reduce the risk of 

experiencing a fall by 11% and monthly rate of falling by 23%.  

2. Because few studies of single falls prevention interventions exist, statistical 

models were used to examine the independent effects of the four interventions 

with sufficient evidence to synthesize – multifactorial falls risk assessment and 

management; exercise; environmental modification; and education. Evidence 

supports a multifactorial falls risk assessment and management program as the 

most effective intervention. Exercise is the next most effective independent 

intervention. Thus, the evidence suggests that to be successful, falls prevention 

interventions should either use a multifactorial falls risk assessment and 

management program or exercise. However, the best approach to preventing falls 

is likely to use both a multifactorial falls risk assessment and management 

program along with exercise. 

3. Falls risk assessments must be coupled with individually-tailored follow-up 

interventions to be effective.  

4. Risk factor identification, which is one component of a multifactorial falls risk 

assessment and management program, may be self administered or administered 

by a professional. Both population-based public health approaches and medical 

model approaches are effective. 

5. Our meta-analyses showed that exercise interventions reduce the risk of falls by 
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12% and the number of falls by 19%.  While numerous exercise programs have 

been recommended to help prevent falls, there are insufficient data to identify the 

most effective exercises.  

6. Successful falls prevention interventions have been delivered by a variety of 

providers, including exercise instructors, nurses, physical therapists, social 

workers, and teams of multiple providers. There is currently insufficient evidence 

to conclude that one provider type is preferable over another. 

7. While not conclusive, the evidence suggests that falls prevention programs 

provided to seniors have the potential to be highly cost-effective compared with 

current practice. We estimate that a falls prevention rehabilitation program as a 

new Medicare benefit would be highly cost effective (even cost-saving in persons 

older than age 75) by preventing Medicare costs from injuries due to falls 

8. In the absence of new resources, it seems unlikely that much progress will be 

made in getting seniors to receive the benefits of falls prevention activities. 
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Recommendations

1. There is strong evidence that falls prevention programs are effective at preventing 

falls, and therefore ways are needed to better integrate these programs into the 

current care received by seniors. 

2. There is strong evidence to support adding a falls prevention rehabilitation 

program as a new Medicare benefit.  Such a program would be eligible to 

beneficiaries who have fallen, and would encompass a multifactorial risk 

assessment with a supervised exercise program. 
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INTRODUCTION

Falls are a major health problem among older adults in the United States. One of every 

three people over the age of 65 years living in the community falls each year, and this 

proportion increases to one in two by the age of 80 years.1-3

Fall-related injuries in older adults often reduce mobility and independence and are often 

serious enough to result in a hospitalization and an increased risk of premature death.4

Studies among older persons in the community have found that about 10 percent of the 

fallers have a serious fall-related injury, including fractures, joint dislocations, or severe 

head injuries.5-7 Falling has also been found to be associated with subsequent admission 

to a nursing home.8

The costs of health care related to fall-related injuries and fractures, including hip 

fractures, are staggering. The total direct cost of all fall injuries in older adults in 1994 

was $20.2 billion and is estimated to reach $32.4 billion by 2020.9 Medicare costs for hip 

fractures were estimated in 1991 to be $2.9 billion.10 With an aging population and a 

growing number of hip fractures, these cost estimates are projected to rise to as high as 

$240 billion by the year 2040.11

The causes of falls are diverse and complex. Older adults often have several predisposing 

risk factors, many as a result of chronic diseases and age-related physiologic changes. 

The contribution of each risk factor depends on the medical and environmental factors 

themselves. Some of the common medical conditions that may contribute to falling and 

also tend to be more prevalent in older adults include impaired vision, dizziness, 

parkinsonism, transient ischemic attacks, hypotension, arrhythmia, incontinence, 



2

osteoarthritis, muscle weakness, osteoporosis, hypothyroidism, anemia, dehydration, 

depression, dementia, and polypharmacy. Some of the common environmental factors 

that may contribute to falling include hazardous floors, slippery bathtubs, low toilet seats, 

lack of grab bars, insecure carpets, and poor lighting. All older persons are at risk, 

regardless of activity level. While the majority of falls do not result in a serious injury, 

falls tend to recur, and the subsequent fear of falling often leads to restrictions in activity 

and functional decline.18

Several key risk factors for falling (such as balance impairment, muscle weakness, 

polypharmacy, and environmental hazards) are potentially modifiable.3 However, the 

interventions designed to address these risk factors share the same diversity. Likewise, 

the evidence for the effectiveness of any single intervention on the prevention of falls has 

been inadequate.12 Since the risk of falling appears to increase with the number of risk 

factors,3 multifactorial interventions have been suggested as the most effective strategy to 

reduce falling. A few multifactorial interventions have shown some reduction in the risk 

of falling among elderly in the community,16 but more evidence on the reduction in the 

rate of falls is needed. While numerous interventions have been studied in the prevention 

of falls, results have been mixed and there is still uncertainty as to which interventions 

are clinically effective or cost-effective, or what kind or combination of interventions 

should be included in a program to prevent falls. 

The prevention of falls is an important issue if it can prevent significant declines in 

function and independence and the associated increased costs of complications. To better 

understand which interventions may be beneficial in the Medicare population, the Centers 

for Medicare and Medicaid Services (CMS), as part of its Healthy Aging Project, 
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commissioned an evidence-based systematic review of interventions aimed at preventing 

falls; the results of this review are detailed in this report. 
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METHODS

We synthesized evidence from the scientific literature on effectiveness of falls prevention 

programs, using the evidence review and synthesis methods of the Southern California 

Evidence Based Practice Center, an Agency for Healthcare Research and Quality - 

designated center for the systematic review of literature on the evidence for benefits and 

harms of health care interventions. Our literature review process consisted of the 

following steps: 

Develop a conceptual model (also sometimes called an evidence model or a 

causal pathway).19

Identify sources of evidence (in this case, sources of scientific literature). 

Identify potential evidence. 

Evaluate potential evidence for methodological quality and relevance. 

Extract study-level variables and results from studies meeting methodological and 

clinical criteria. 

Synthesize the results. 

The following are broad categories of interventions that can be used to prevent falls 

among persons age 65 or older:  

exercise:

– general physical activity 

– specific physical activity 

education
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assistive devices 

medication / medication review 

environmental modification 

organizational / staff related changes 

multifactorial falls risk assessment and management program, which can 

incorporate several of the components listed above. 

These interventions are described below: 

Exercise:

General Physical Activity. Includes non-physiotherapy activity - for example, walking, 

cycling, aerobic movements and other endurance activities.

Specific Physical Activity. Includes training geared specifically towards balance, strength, 

or flexibility. 

Education. Educational efforts can be directed toward an individual, group, or entire 

community. Pamphlets and posters can raise awareness among older adults or staff 

members at senior centers and nursing homes. More intense interventions include one-on-

one counseling about risk factors. 

Assistive Devices. These include canes, walkers, and hip pads. 

Medication / Medication Review. This category includes two approaches. First, 

physicians should review patient records to evaluate whether side effects of any 

medication may contribute to falls. Second, treatment with hormone replacements, 

calcium, and vitamin D can be used to increase strength in an effort to prevent falls.
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Environmental Modification. Environmental modification often begins with home visits 

to older adults living in the community. Professionals examine the environment for 

hazards such as poor lighting, sliding carpets, and slippery floors. Recommended 

modifications include installing grab bars, placing bath mats in the shower, and keeping a 

working flashlight at home. 

Staff / Organization Related. These interventions most often take place in hospitals and 

nursing homes. A falls prevention specialist may visit a facility and make 

recommendations, including patient reminder bracelets, bed alarms, and restraints. 

The relationships of these broad categories of falls prevention interventions to potential 

targets (individual, provider, etc.), which form our conceptual model, are shown in 

Figure 1. 

A multifactorial falls risk assessment and management program consists of three 

components: 1) a questionnaire to identify risk factors for falls, which can be self-

administered or administered by a professional; 2) a thorough medical evaluation 

(including examination of vision, gait, balance, strength, postural vital signs, medication 

review, cognitive and functional status); and 3) follow-up interventions, including a 

tailored exercise program, and possibly environmental modifications and assistive 

devices.



Figure 1. Conceptual Model 
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Identification of Literature Sources 

We used the sources described below to identify existing research and potentially 

relevant evidence for this report. 

ASSESSING THE CARE OF VULNERABLE ELDERS PROJECT 

RAND's Assessing the Care of Vulnerable Elders (ACOVE) project was charged with 

developing tools to measure the quality of care in several areas. As part of this project, 

RAND conducted a literature review regarding potential quality indicators for falls and 

mobility disorders among older adults.20 All articles referenced therein were screened for 

possible inclusion in this report. 

COCHRANE COLLABORATION

The Cochrane Collaboration is an international organization that helps people make well-

informed decisions about health care by preparing, maintaining, and promoting the 

accessibility of systematic reviews on the effects of heath care interventions. The 

Cochrane Library contains both a database of systematic reviews and a controlled-trials 

registry. The library receives additional material continually to ensure that reviews are 

maintained through identification and incorporation of new evidence. The Cochrane 

Library is available on CD-ROM, by subscription. 

The Cochrane files contained one meta-analysis on falls prevention;12 we obtained all 

studies referenced therein. In addition, we conducted a library search for all falls studies 

published after this meta-analysis, using the Cochrane search terms listed below. 
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Table 1. Literature Search Terms 

In MEDLINE, the first two sections of the optimal MEDLINE search strategy  
(Dickersin et al 1994) were applied along with the following specific search terms : 
1. Fall* 
2. Elderly 
3. Aged 
4. Older 
5. Senior* 
6. exp ACCIDENTAL FALLS/ 
7. (2 or 3 or 4 or 5 ) and (1 or 6) 

In CINAHL, the search strategy was: 
1. exp clinical trials/ 
2. (clin: adj 10 trial;) ti, sh, ab, it. 
3. ((singl: or doubl: or trebl: or tripl:)adj10 (blind: or mask:)).ti,sh,ab, it 
4. placebo: (ti) 
5. placebo: (ab) 
6. random: (ti) 
7. random: (ab) 
8. exp "study design (non-cinahl)"/ 
9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 
10. comparative studies/ 
11. exp evaluation research/ 
12. exp prospective studies/ 
13. (control: or prospective: or volunteer:).ti,sh,ab,it. 
14. 10 or 11 or 12 or 13 
15. 14 not 9 
16. aged/ 
17. (elderly or older or senior). ti, sh, ab, it. 
18. exp accidental falls/ 
19. (fall: not fall).ti,sh,ab,it. 
20. 16 or 17 
21. 18 or 19 
22. 20 and 21 
23. 9 and 22 
24. 15 and 22 

AMERICAN PHYSICAL THERAPY ASSOCIATION

The American Physical Therapy Association (APTA) is a national professional 

organization representing more than 66,000 physical therapists, physical therapy 

assistants, and students. Its goal is to foster advancements in physical therapy practice, 

research, and education. The APTA expressed interest in our falls prevention project and 

sent a list of articles (with abstracts) that they thought might be of interest. 
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HEALTH CARE QUALITY IMPROVEMENT PROJECTS (HCQIP)

Each U.S. state and territory is associated with a Medicare Quality Improvement 

Organization (QIO), also known as a Peer Review Organization, that conducts various 

research projects. CMS maintains a database with a narrative description of each research 

project, called a Narrative Project Document (NPD). An NPD includes the aims, 

background, quality indicators, collaborators, sampling methods, interventions, 

measurement, and results of a project. Our search of the NPD database for studies on falls 

prevention identified two studies. 

AMERICAN GERIATRICS SOCIETY

The American Geriatrics Society (AGS) is a professional organization of over 6,000 

health care providers dedicated to improving the health and well-being of all older adults. 

The AGS was in the process of producing a clinical practice guideline on falls prevention 

while we were completing this report.21 Our Principal Investigator served as Co-Chair of 

their expert panel. Our literature search provided AGS with initial articles reviewed for 

their guideline; they agreed to send us new articles they identified. 

PREVIOUS REVIEWS AND BACKGROUND ARTICLES

We identified 73 other previously completed reviews relevant to this project (see 

Table 2). Each review discusses, among other things, at least one intervention aimed at 

falls prevention. We retrieved all relevant documents referenced in these publications.
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Table 2. Review and Background Articles 
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Evaluation of Potential Evidence 

We reviewed the articles retrieved from the literature sources against exclusion criteria to 

determine whether to include them in the evidence synthesis. We created a one-page 

screening review form that contains a series of yes/no questions (Figure 2). After 

evaluation against this checklist, each article was either accepted for further review or 

rejected. Two physicians, each trained in the critical analysis of scientific literature, 

independently reviewed each study, abstracted data, and resolved disagreements by 

consensus. The Principal Investigator resolved any disagreements that remained 

unresolved after discussions between the reviewers. Project staff entered data from the 

checklists into an electronic database that was used to track all studies through the 

screening process. 

While we were searching primarily for data relevant to the Medicare population, we 

included studies that contained data on populations under age 65 to avoid loss of 
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potentially useful data. To be accepted for inclusion, we required that a study had to be 

either a randomized controlled trial or a controlled clinical trial. We defined the study 

types according to the criteria described below. 

Randomized controlled trial (RCT). A trial in which the participants (or other units) are 

definitely assigned prospectively to one of two (or more) alternative forms of health care, 

using a process of random allocation (e.g., random number generation, coin flips). 

Controlled clinical trial (CCT). A trial in which participants (or other units) are either: 

a) Definitely assigned prospectively to one of two (or more) alternative forms of 

health care using a quasi-random allocation method (e.g., alternation, date of 

birth, patient identifier), 

OR

b) Possibly assigned prospectively to one of two (or more) alternative forms of 

health care using a process of random or quasi-random allocation. 

Following these restrictions on study design, we excluded studies that employed a simple 

pre/post design (i.e., a study design in which an intervention is administered to providers, 

patients, or communities, and the outcome of interest is recorded once before and once 

after the intervention). Such a study design has no control group; therefore, it cannot 

account for temporal effects unrelated to the intervention. 



Figure 2. Falls Prevention Article Screening Form

1. Article ID: 

2. First Author: _____________________________  
(Last name of first author) 

3. Reviewer: _____________________________  

4. Subject of article: Check all that apply

Falls prevention..........................................
Exercise......................................................
Both falls prevention and exercise .............
Neither falls prevention nor exercise ......... (STOP)

** If neither falls prevention nor exercise, then STOP **  

5. Study design:  Circle one

Descriptive (editorial etc. Do not obtain) ... 0 (STOP)

Review/meta-analysis (obtain article)......... 1 (STOP)

Randomized Clinical Trial .......................... 2 
Controlled Clinical Trial ............................. 3 
Controlled Before and After ....................... 4 
Interrupted Time Series............................... 5 
Simple Pre-Post........................................... 6 
Cohort ......................................................... 7 
Other (specify:_____________________) . 8 
Unsure......................................................... 9 

** If descriptive, then STOP **  

6. Ages of study participants:  Circle one

Excludes over 65 ........................................ 1 
Includes over 65......................................... 2  (Answer #7) 

Unsure......................................................... 9 

7. If study includes persons 65 and older, are the 
results reported separately for this group?  Circle one

Yes .............................................................. 1 
No................................................................ 2 
Not applicable ............................................. 8 
Unsure......................................................... 9 

8. Outcomes:  Check all that apply

Falls, primary ............................................. (Answer 9) 

Falls, intermediate......................................
(strength/endurance; psychological/ 
functional status; proprioception/ balance; 
environment; general activity level; quality 
of life; fear of falling) 

Falls, utilization/costs ................................ (Answer 9)

Exercise, primary .......................................
Exercise, intermediate................................

(disease-specific measures, 
BP/cholesterol/BMI/VO2Max,
mood/depression/affect, risk of fracture) 

Exercise, utilization/costs........................... (Answer 9)

Unsure ........................................................
None of the above ......................................

9. If primary falls outcomes or utilization/costs outcomes were 
measured, was there a follow-up time of 3 months or more? 

Yes .............................................................. 1 
No................................................................ 2 
Not applicable ............................................. 8 
Unsure ......................................................... 9 

Notes:
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Extraction of Study-Level Variables and Results 

Using a specialized Quality Review Form (QRF) displayed as Figure 3, we abstracted 

data from the articles that passed our screening criteria. The form contains questions 

about the study design; the number and characteristics of the patients; the setting, 

location, and target of the intervention; the intensity of the intervention; the types of 

outcome measures; the time from intervention until outcome measurement; and the 

results. We selected the variables for abstraction, with input from Dr. Laurence 

Rubenstein, an expert on falls prevention and Principal Investigator of the Healthy Aging 

Project. Two physicians, working independently, extracted data in duplicate and resolved 

disagreements by consensus. A senior physician resolved any disagreements not resolved 

by consensus.

We collected information on the study design, withdrawal/dropout rate, agreement 

between the unit of randomization and the unit of analysis, blinding, and concealment of 

allocation.22 To pass beyond the QRF stage, the studies had to measure falls at least three 

months after the start of the intervention. 

An exploratory meta-regression analysis showed that categorizing components of 

interventions at the level of detail of the QRF yielded uninformative results due to a high 

degree of inter-correlation among components (in specific, our overall pooled analysis 

yielded a statistically significant effect of all components considered together, but no 

individual component was itself statistically significantly associated with a reduction in 

falls). Therefore, the interventions were recoded into one of four categories: exercise, 

environmental modifications, education, or a multifactorial falls risk assessment and 
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management program, (we found too few controlled trials of other interventions to 

meaningfully pool). This recoding was performed independently by a content expert 

(Laurence Rubenstein) and a methods expert (Paul Shekelle) with consensus resolution 

and reflected their assessment of the principal intervention component that was 

investigated in the study. In order to minimize bias, all articles had their methods section 

retyped onto plain white paper using the same font without other identifying information 

(such as author, title, journal or results). This was the only part of the article that was 

reexamined and recoded. A follow-up assessment showed this attempt at blinding was 

satisfactory. Dr. Shekelle was not able to associate any of the blinded methods sections 

with their respective articles, and Dr. Rubenstein was able to identify only two 

successfully, his own study and one other. These reviewers also judged the intensity of 

each intervention on a 1-5 scale, using their own expertise in health-related behavior 

change. For example, exercise interventions that involved one-time recommendations to 

exercise were judged to be of low intensity, while those involving actual supervised 

exercise sessions were judged as being higher intensity. Assessments of intensity were 

made independently, and any differences were resolved by consensus.  

Exercise interventions were further classified into four categories: balance, endurance, 

flexibility, and strength. This classification was done by all four physicians and based on 

the description of the exercise information in the article. “Brisk walking” was classified 

as endurance exercise.



Figure 3. Falls Prevention Article Quality Review Form

 Article ID:   Reviewer: 

 First Author:  
   (Last Name Only) 

 Study Number:  of ____  Date of Publication: 
 (Enter ‘1of 1’ if only one) 

Description (if more than one study): 

1. What was the principal focus of this study? (circle one)

Falls ..........................................................................1 
Physical activity .......................................................2 
Both falls and physical activity ................................3 
Other (specify: ____________________) ...............4 

2. Does the study include results (data) on participants ages 60 and 
older? (circle one)

Yes............................................................................1 
No .............................................................................2 
Not reported..............................................................8

3. Design: (circle one)

RCT ..........................................................................1 
CCT ..........................................................................2 

(If not RCT or CCT, change study design on cover sheet and STOP) 

4. Is the study described as randomized? (circle one)

Yes............................................................................1
No .............................................................................2

5. If the study was randomized, what was the unit of randomization?
(circle one)

Patient.......................................................................1 
Provider ....................................................................3 
Organization (practice, hospital, HMO)...................4 
Community...............................................................5 
Other (specify: ____________________) ...............6 
Not reported..............................................................8 

6. If study was randomized, did the method of randomization provide for 
concealment of allocation? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Concealment not described ...................................... 8 

7. If the study was randomized, was method of randomization appropriate?
(circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Method not described............................................... 8 

8. Is the study described as:  (circle one)

Double blind............................................................. 1
Single blind, patient ................................................. 2 
Single blind, outcome assessment ........................... 3 
Open......................................................................... 4 
Blinding not described ............................................. 8 

9. If reported, was the method of double blinding appropriate? 
(circle one)

Yes ........................................................................... 1 
No............................................................................. 2 

10. Are refusal rates (the number of refusals) reported? 
(circle one)

Yes ........................................................................... 1 
No............................................................................. 2 

11. Are the numbers of withdrawals and dropouts reported?  
(circle one)

Yes ........................................................................... 1 
No............................................................................. 2 

12. Is this a cross-over study design?  (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
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13. Are inclusion/exclusion criteria described? (circle one)

Yes............................................................................1 
No .............................................................................2 

14. Are any of the following populations specifically included and 
described?  (check all that apply)

African-Americans ..................................................
Hispanic...................................................................
Other minority pops.(specify:______________) ....
Low-income populations .........................................
Nursing home ..........................................................
Other (specify:__________________________)....
None of the above ...................................................

15. Are any prognostic indicators (including history of functional decline, 
disability, dementia, or hospice care) given? 

(circle one)

Yes............................................................................1 
No .............................................................................2 

16. Types of co-morbidities described in the groups: 
(check all that apply)

Healthy elderly/no previous history of falling........
Specific problem: 

Balance ......................................................
Gait ............................................................
Vision ........................................................
Stroke/cerebrovascular disease..................
Previous history of falling .........................

Other (specify:__________________________)...
Not described..........................................................
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Intervention(s) 

If study has a control group, then enter data for that group here.  
Otherwise, enter data for each group in order of first mention. 

Arm 1 of ____ Description: _________________________  

17. Intervention modality (check all that apply) : 
Assistive device.........................  Medication/ Medication review..
Balance training.........................  Patient education: 

 Individual counseling..........
Environmental modification......   Community intervention.....
Falls risk factor identification ...   Group Counseling...............
Gait training ..............................  Strength training .........................
General physical activity ...........  Surgery .......................................
 Vision impairment correction.....

Other (specify: ).......
Other (specify: ).......

Usual Care - with no attempt to control for non-specific effects ..........
Usual Care - with attempt to control for non-specific effects ...............
 (e.g. use of placebo) 

18. What was the sample size in this intervention arm? 

___ ___ ___ , ___ ___ ___ ___ ___ ___ , ___ ___ ___
Entering Completing 

(Enter 999,999 if not reported.) 

19. Setting of the intervention(s): (check all that apply)

Community center (senior center, day program)....
Physician’s office ...................................................
Outpatient physical therapy clinic ..........................
Rehabilitation hospital............................................
Hospital (inpatient).................................................
Nursing Home ........................................................
Patient’s home (home-provided services) ..............
Other (specify:_________________________).....
Not described..........................................................

20. Was the intervention setting also described as: (check all that apply)

Academic (Teaching)..............................................
Non-academic .........................................................
Other (specify:_________________________) .....
Not described ..........................................................

21. Was there a protocol for the intervention? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not reported ............................................................. 8 
Not applicable .......................................................... 9

22. Is the frequency of the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

23. Is the duration of the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

24. Are contraindications for the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

25. Are adherence rates for the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

26. Types of providers performing the intervention(s):(check all that apply)

Physicians ...............................................................
Physical therapists/occupational therapists .............
Nurses .....................................................................
Pharmacists .............................................................
Social workers.........................................................
Family .....................................................................
Other (specify:________________________) .......
Not described ..........................................................
Not applicable .........................................................
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Intervention(s) 

If study has a control group, then enter data for that group here.  
Otherwise, enter data for each group in order of first mention. 

Arm 2 of ____ Description: _________________________  

17. Intervention modality (check all that apply) : 
Assistive device.........................  Medication/ Medication review..
Balance training.........................  Patient education: 

 Individual counseling..........
Environmental modification......   Community intervention.....
Falls risk factor identification ...   Group Counseling...............
Gait training ..............................  Strength training .........................
General physical activity ...........  Surgery .......................................
 Vision impairment correction.....

Other (specify: ).......
Other (specify: ).......

Usual Care - with no attempt to control for non-specific effects ..........
Usual Care - with attempt to control for non-specific effects ...............
 (e.g. use of placebo) 

18. What was the sample size in this intervention arm? 

___ ___ ___ , ___ ___ ___ ___ ___ ___ , ___ ___ ___
Entering Completing 

(Enter 999,999 if not reported.) 

19. Setting of the intervention(s): (check all that apply)

Community center (senior center, day program)....
Physician’s office ...................................................
Outpatient physical therapy clinic ..........................
Rehabilitation hospital............................................
Hospital (inpatient).................................................
Nursing Home ........................................................
Patient’s home (home-provided services) ..............
Other (specify:_________________________).....
Not described..........................................................

20. Was the intervention setting also described as: (check all that apply)

Academic (Teaching)..............................................
Non-academic .........................................................
Other (specify:_________________________) .....
Not described ..........................................................

21. Was there a protocol for the intervention? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not reported ............................................................. 8 
Not applicable .......................................................... 9

22. Is the frequency of the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

23. Is the duration of the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

24. Are contraindications for the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

25. Are adherence rates for the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

26. Types of providers performing the intervention(s):(check all that apply)

Physicians ...............................................................
Physical therapists/occupational therapists .............
Nurses .....................................................................
Pharmacists .............................................................
Social workers.........................................................
Family .....................................................................
Other (specify:_________________________) .....
Not described ..........................................................
Not applicable .........................................................



 Figure 3. Falls Prevention Article Quality Review Form (continued) 

24

Intervention(s) 

If study has a control group, then enter data for that group here.  
Otherwise, enter data for each group in order of first mention. 

Arm 3 of ____ Description: _________________________  

17. Intervention modality (check all that apply) : 
Assistive device.........................  Medication/ Medication review..
Balance training.........................  Patient education: 

 Individual counseling..........
Environmental modification......   Community intervention.....
Falls risk factor identification ...   Group Counseling...............
Gait training ..............................  Strength training .........................
General physical activity ...........  Surgery .......................................
 Vision impairment correction.....

Other (specify: ).......
Other (specify: ).......

Usual Care - with no attempt to control for non-specific effects ..........
Usual Care - with attempt to control for non-specific effects ...............
 (e.g. use of placebo) 

18. What was the sample size in this intervention arm? 

___ ___ ___ , ___ ___ ___ ___ ___ ___ , ___ ___ ___
Entering Completing 

(Enter 999,999 if not reported.) 

19. Setting of the intervention(s): (check all that apply)

Community center (senior center, day program)....
Physician’s office ...................................................
Outpatient physical therapy clinic ..........................
Rehabilitation hospital............................................
Hospital (inpatient).................................................
Nursing Home ........................................................
Patient’s home (home-provided services) ..............
Other (specify:_________________________).....
Not described..........................................................

20. Was the intervention setting also described as: (check all that apply)

Academic (Teaching)..............................................
Non-academic .........................................................
Other (specify:_________________________) .....
Not described ..........................................................

21. Was there a protocol for the intervention? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not reported ............................................................. 8 
Not applicable .......................................................... 9

22. Is the frequency of the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

23. Is the duration of the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

24. Are contraindications for the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

25. Are adherence rates for the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

26. Types of providers performing the intervention(s):(check all that apply)

Physicians ...............................................................
Physical therapists/occupational therapists .............
Nurses .....................................................................
Pharmacists .............................................................
Social workers.........................................................
Family .....................................................................
Other (specify:_________________________) .....
Not described ..........................................................
Not applicable .........................................................
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Intervention(s) 

If study has a control group, then enter data for that group here.  
Otherwise, enter data for each group in order of first mention. 

Arm 4 of ____ Description: _________________________  

17. Intervention modality (check all that apply) : 
Assistive device.........................  Medication/ Medication review..
Balance training.........................  Patient education: 

 Individual counseling..........
Environmental modification......   Community intervention.....
Falls risk factor identification ...   Group Counseling...............
Gait training ..............................  Strength training .........................
General physical activity ...........  Surgery .......................................
 Vision impairment correction.....

Other (specify: ).......
Other (specify: ).......

Usual Care - with no attempt to control for non-specific effects ..........
Usual Care - with attempt to control for non-specific effects ...............
 (e.g. use of placebo) 

18. What was the sample size in this intervention arm? 

___ ___ ___ , ___ ___ ___ ___ ___ ___ , ___ ___ ___
Entering Completing 

(Enter 999,999 if not reported.) 

19. Setting of the intervention(s): (check all that apply)

Community center (senior center, day program)....
Physician’s office ...................................................
Outpatient physical therapy clinic ..........................
Rehabilitation hospital............................................
Hospital (inpatient).................................................
Nursing Home ........................................................
Patient’s home (home-provided services) ..............
Other (specify:_________________________).....
Not described..........................................................

20. Was the intervention setting also described as: (check all that apply)

Academic (Teaching)..............................................
Non-academic .........................................................
Other (specify:_________________________) .....
Not described ..........................................................

21. Was there a protocol for the intervention? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not reported ............................................................. 8 
Not applicable .......................................................... 9

22. Is the frequency of the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

23. Is the duration of the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

24. Are contraindications for the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

25. Are adherence rates for the intervention described? (circle one)

Yes ........................................................................... 1 
No............................................................................. 2 
Not applicable .......................................................... 9

26. Types of providers performing the intervention(s):(check all that apply)

Physicians ...............................................................
Physical therapists/occupational therapists .............
Nurses .....................................................................
Pharmacists .............................................................
Social workers.........................................................
Family .....................................................................
Other (specify:_________________________) .....
Not described ..........................................................
Not applicable .........................................................
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27. If the study allows co-interventions, were the specific co-interventions 
described?  (circle one)

Yes............................................................1 (ANSWER #28)

No .............................................................2 (SKIP to #29)

Not applicable (co-interventions not allowed) ..8 (SKIP to #29)

28. If co-interventions were described, are they equally distributed  
in each arm of the study?  (circle one)

Yes............................................................1  
No .............................................................2 
Not described............................................8 

 Outcomes 

29. Type of outcomes measured: 
(Check all that apply. Circle at least one of 
the letters “P”, “A”, and “L” for each 
outcome measured. If rating method is not 
described, circle ONLY “ND”.) 

Patient [P], assessor [A], 
or laboratory (or medical 
record) [L] rated? 
(ND=not described) 

Balance ......................................... P A L ND
Body composition measurements  
 (Height, Weight, BMI) ................ P A L ND
Cardiovascular measurements 
 (Heart Rate, BP, VO2 max) ......... P A L ND
Costs ............................................. P A L ND
Falls ..............................................
Falls risk ....................................... P A L ND
Functional status (General Health) P A ND
Functional status (Physical).......... P A ND
Gait ............................................... P A L ND
Injury rate/Fracture rate................ P A L ND
Mortality.......................................  A L ND
Psychological status/  
 fear of falling/self-efficacy........ P A  ND
Quality of life 
 (SF-36, SF-12, SIP, QWB).......... P   ND
Strength/Endurance ...................... P A L ND
Utilization..................................... P A L ND
Other (specify: ____________ ).. P A L ND

30. Was falls prevention the study’s primary outcome? 
(circle one)

Yes ........................................................................... 1 
No............................................................................. 2  (SKIP to #36)

31. How are falls reported? (check all that apply)

Number of falls .......................................................
Percent of subjects who fell ....................................
Falls rate..................................................................
Other (specify:_________________________) .....
Not described ..........................................................

32. How are falls measured? (check all that apply)

Self-report ...............................................................
Diary .......................................................................
Provider observation ...............................................
Chart review............................................................
Other (specify:_________________________) .....
Not described ..........................................................

33. How are falls classified in the study? (check all that apply)

Fall ..........................................................................
Fall with injury........................................................
Injury.......................................................................
Accident ..................................................................
Other (specify:_________________________) .....
Not described ..........................................................
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Evaluation

34. If falls was described as an outcome, was there a follow-up time of 3 
months or more for all participants?  (circle one)

Yes............................................................................1 
No .............................................................................2 
Not described............................................................8 

35. If there was a follow-up time of 3 months or more, what was the 
number of months of follow-up? (If varying follow-up times, list the 
minimum follow-up time for all participants.) 

_____ , _____ _____ _____ . _____ months 

36. Was the outcome assessment comparable in each intervention arm?  
(circle one)

Yes............................................................................1 
No .............................................................................2 
Outcome assessment not described ..........................9 

37. Which adverse effects were reported? 
Reported 

& measured
Mentioned 

only 
Not

Mentioned

Increased falls......................................
Increased musculoskeletal problems ...
Increased injuries (not fracture)...........
Increased number of fractures .............
Other complications ............................
Other (specify: ____________ ).........
None described ...........................................................................

38. Are the validity and/or reliability of outcome measures known or 
described?  (circle one)

Yes............................................................................1 
No .............................................................................2 

39. Did the analysis include intention-to-treat analysis? 
 (explicitly described and all dropouts accounted for)(circle one)

Yes............................................................................1 
No .............................................................................2 
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Statistical Methods 

Prior to our analysis, we entered all data on outcomes and interventions into the statistical 

programs SAS13 and Stata.14 For this report, CMS asked us to provide evidence on the 

following questions: 

1. What are the key components that should be included in a falls prevention 

intervention? Are multifactorial approaches more effective than single 

intervention approaches? 

2. Are public information or education campaigns alone effective in reducing or 

preventing falls? 

3. Which care settings/approaches have been more effective for the delivery of falls 

prevention interventions? Which providers should deliver this service?  

4. What are the key issues in sustaining falls prevention programs?  

5. Cost effectiveness or cost savings—Do falls prevention interventions appear to 

reduce health care costs by reducing disease, physician office visits, 

hospitalizations, nursing home admissions, etc.? 

6. Should falls prevention programs be targeted toward high-risk individuals? Are 

there a few basic questions to identify these individuals? Can this be done through 

self-identification? 

7. Are there specific falls prevention exercises recommended for seniors?  

8. Are falls prevention programs acceptable to seniors? 

Our summary of the evidence is both qualitative and quantitative. We used statistical 

pooling and meta-regression to address as many questions as possible, but for several 

questions listed above, the evidence was insufficient to support a quantitative synthesis. 
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For these questions, our summary of evidence is qualitative. Quantitative methods are 

described in detail below.  

META-REGRESSION ANALYSIS 

We first retrieved all studies that assessed the effects of an intervention or interventions 

relative to either a group that received usual care or a control group, and that provided 

falls outcome data.  

We considered two patient outcomes in our analysis: falling at least once during a 

specified follow-up period, and monthly rate of falling. These outcomes were chosen as 

they are clinically relevant and most commonly reported in the retrieved studies. Other 

clinically relevant outcomes, such as injuries due to falls or fear of falling were not 

reported sufficiently often to justify statistical pooling. We will discuss each outcome and 

its analysis in turn.

FALLING AT LEAST ONCE

This analysis included those studies that provided the number of patients in each arm 

(treatment and control or usual care) who fell at least once during a specified follow-up 

period.

The follow-up periods for measuring falling at least once varied greatly across studies, 

from as few as three months to as many as 24 months. We assessed whether the risk ratio 

(the risk of someone in the treatment group falling at least once divided by the risk of 

someone falling at least once in the control or usual care group) varied over time. One 

might hypothesize that the treatment effect would dissipate over time, for example. 

However, we descriptively compared risk ratios over time for each study that provided 
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data at more than one endpoint. We could not discern a pattern within studies, e.g., the 

risk ratios did not decrease over time but rather displayed some heterogeneity across 

time. We thus sought to narrow the follow-up periods over which we combined data to 

protect ourselves against heterogeneity.

Clinically, we judged that six to 18 months, i.e., an average of a year, was a comparable 

enough interval in terms of treatment effect so that we could allow this amount of 

heterogeneity in follow-up. For studies that provided more than one follow-up data point 

in the six to 18 month intervals, we chose the data point closest to 12 months. 

We estimated the DerSimonian and Laird random effects23 pooled log risk ratio across all 

studies in our analysis. We also present the chi-squared test for heterogeneity p-value24

for the individual study log risk ratios. We conducted the analysis on the logarithmic 

scale to stabilize variances and symmetrize the distribution of errors. We 

backtransformed the results to the risk ratio scale for interpretation, and present the 

pooled risk ratio and its 95% confidence interval. If the risk ratio is 0.80 for example, this 

means that the risk of falling at least once in the treatment group is 80% of the risk of 

falling at least once in the control group or analogously, the risk of falling in the 

treatment group is 20% less than the risk in the control group.

We also estimated a series of meta-regressions of these studies. Our primary modeling 

approach was to fit a random effects meta-regression of the log risk ratio for falling at 

least once, as a function of various treatment component predictors.25 Twenty studies 

appear in these meta-regressions, but one study has three treatment arms, resulting in 

three log risk ratios for this study. Given that we wanted to evaluate the treatment arms 
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singly in order to examine the treatment components employed, we entered multiple 

treatment arms from the same study as separate log risk ratios in the meta-regressions. 

Thus, our models contain 22 observations in all.

In our first model, the predictors in the regression were intervention components – for 

example, education or environmental modifications. A treatment arm might contain more 

than one intervention component. Our second group of meta-regressions contained two 

models: high risk and not high risk; and also an interacted model in which we interacted 

the intervention components with risk status. Our fourth model contained three levels of 

intensity, and our fifth model focused on exercise components for those studies that 

included exercise in their interventions. Our final model addressed the provider setting. 

We estimated these models in the statistical package Stata14 using the “metareg” 

command with the restricted maximum likelihood estimation option.26

MONTHLY RATE OF FALLING

In this analysis, we restricted attention to those studies that provided the total number of 

falls and the average follow-up period in each arm (treatment and control or usual care). 

The follow-up times varied greatly across studies, from as little as one month on average 

of follow-up to as much as 24 months. We included all studies that provided sufficient 

statistics for analysis regardless of follow-up period. Of the 24 studies that assessed a 

relevant treatment, only one did not provide sufficient statistics.

For each of the 26 studies with sufficient statistics, we calculated the monthly incidence 

rate of falling in each arm, which is the total number of falls by patients in that arm 

divided by the total person-months observed for patients in that arm. For each pair of 
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treatment and control arms within a study, we then calculated the incidence rate ratio, 

which is the incidence rate in the treatment arm divided by the incidence rate in the 

control arm, and its standard deviation.27 One of the studies had two treatment arms, so 

our model contained 27 incidence rate ratios in all.  

We estimated the DerSimonian and Laird random effects23 pooled log incidence rate ratio 

across all studies in our analysis.  We also present the chi-squared test for heterogeneity 

p-value24 for the individual study log risk ratios.  We backtransformed the results to the 

risk ratio scale for interpretation, and present both the pooled incidence rate ratio and its 

95% confidence interval. If the incidence rate ratio is 0.70 for example, this means that 

the monthly falls rate in the treatment group is 70% the monthly falls rate in the control 

group or analogously, the monthly falls rate in the treatment group is 30% less than the 

monthly falls rate in the control group.

We also estimated a series of meta-regressions for the log incidence rate ratios similarly 

to those fit for the log risk ratios of falling at least once. 

PUBLICATION BIAS

We assessed the possibility of publication bias by evaluating a funnel plot of the log risk 

ratios or log incidence rate ratios respectively graphically for symmetry resulting from 

the non-publication of small, negative studies. Because graphical evaluation can be 

subjective, we also conducted an adjusted rank correlation test28 and a regression 

asymmetry test29 as formal statistical tests for publication bias.  
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SENSITIVITY ANALYSES

Correcting for randomization at the cluster rather than at the individual patient level, 

correcting for correlation across treatment arms within a single study (each treatment arm 

in a study is compared to the same usual care or control group in that study so the risk 

ratios or incidence rate ratios for treatment arms in the same study are correlated), and 

considering different sources of data for the FICSIT 15studies were the subjects of our 

sensitivity analyses.

For the falls at least once analysis, six studies were randomized at the cluster level16, 30-34

and for the monthly rate of falls analysis, four studies were randomized at the cluster 

level.34-37 We adjusted their sample sizes using the observed number of clusters within 

each and an intra-cluster correlation of 0.05, which is probably an over-estimate of the 

intra-cluster correlation and therefore the design effect. We re-estimated all models with 

the data adjusted for this correlation.

Each of the two outcomes had one study with multiple treatment arms. To determine if 

correlation across multiple treatment arms in the same study had an effect, we re-

estimated all models including each treatment arm from the multiple treatment arm study 

in turn.

The FICSIT trials consisted of eight studies, one of which did not have a relevant 

treatment arm so it is excluded from our analysis of either falls outcome, and is also 

excluded from the FICSIT meta-analysis15 for the same reason. One of the remaining 

seven studies truncated the number of falls measured so it is excluded from our analyses. 

Of the six remaining studies, five had publications that provided outcome data while one 
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did not. Data for all six were also available in the meta-analysis that pooled the FICSIT 

studies,15 and we note that these two data sources did not agree. In the primary analysis, 

we used the FICSIT meta-analysis data for the study that did not have a publication 

reporting outcomes, and in the data sensitivity analysis, we re-estimated all models using 

the FICSIT meta-analysis data for all six FICSIT studies.  

None of these sensitivity analyses results differed markedly from that of the primary 

analysis we present in this report.

Cost effectiveness

To assess the cost-effectiveness of the interventions, we first determined whether the 

studies included cost data. We chose to summarize these studies qualitatively because of 

heterogeneity.
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RESULTS

Identification of Evidence 

Figure 4 describes the flow of evidence from the original sources to final acceptance for 

our review. The Cochrane Collaboration provided 173 relevant citations, while the 

Assessing Care of the Vulnerable Elderly (ACOVE) Project files contained 104 possibly 

relevant additional articles. Another five articles were sent to us by the American 

Geriatric Society (AGS), and the American Physical Therapy Association (APTA) sent 

us 23 article abstracts. We found two CMS Narrative Project Documents regarding falls 

prevention. A library search yielded 286 articles not previously noted; 232 additional 

articles were found by examining the reference lists of all articles we obtained. Twenty-

six additional articles were obtained from experts. In total, the above sources yielded 851 

articles, but we were unable to obtain 25 of these. This left 826 articles for the screening 

process.

Of the 826 articles screened, 73 did not discuss falls prevention. Six hundred twenty-

eight were rejected because they were not randomized controlled trials (RCTs) or 

controlled clinical trials (CCTs). Another 16 articles were duplicates of articles already 

on file. Thirteen others did not include outcomes; i.e. they were simply descriptions of a 

falls prevention study in progress. One article did not study the age of interest. This left 

95 articles for quality review. 



* These 38 articles include one study originally rejected as Review (see text for complete description). 
** These numbers are not mutually exclusive as some articles contributed to more than one analysis.

95 Articles Accepted After Screening

39 Articles Considered for Meta-analysis

Cochrane 
Reviews
(n = 173)

Identified by 
Expert

(n = 26)

Library Search
(n = 286)

Reference 
Lists

(n = 232)

Narrative Project 
Documents

(n = 2)

APTA
(n = 23)

ACOVE
(n = 104)

AGS
(n = 5)

851 Articles Requested

25 Not 

Found
n = 104 n = 279 n = 2n = 26n = 20n = 220n = 5n = 170

n = 6 n = 25 n = 0n = 3n = 1n = 8n = 2n = 50
731 Rejected:

73 Subject
1 Age

13 No Outcomes
16 Duplicate Article

628 Study Design

57 Articles Accepted with Falls Outcomes 38 Rejected:

7 non comparable falls outcomes
24 intermediate falls related outcomes
7 primary interventions other than falls prevention

7 Duplicate study population
3 Insufficient statistics
6 Wrong intervention type for models
2 Not our outcome of interest

826 Articles Screened

38 Articles Contributing to Meta-analysis* 2 Rejected: not our follow-up time

18 Rejected:

20 Articles Contributing to # of Fallers

Meta-analysis**

26 Articles Contributing to Monthly Rate of 

Falling Meta-analysis**

Figure 4. Article Flow 

ACOVE = Assessing Care of 
Vulnerable Elders 

APTA =American Physical 
Therapy Association 

AGS = American Geriatric 
Society 

 f/u = follow up 
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Selection of Studies for the Meta-Regression Analyses 

Following the initial screening, we reviewed the articles retrieved from the literature 

sources to determine whether to include them in the evidence synthesis. We created a 

one-page screening review form to record the subject, study design, age of the study 

participants, and type of outcomes from each article. 

Studies were included for further review after meeting three major inclusion criteria. 

First, a study had to have falls prevention as a principal objective. Second, while we were 

searching primarily for data relevant to the Medicare population, we also included studies 

containing data on participants age 60 and older to avoid losing potentially useful articles. 

Third, a study had to be either a randomized controlled trial (RCT) or controlled clinical 

trial (CCT). We employed this restriction on study design in order to maximize our 

ability to evaluate whether differences in outcomes could be attributed to the 

interventions being studied. We created an eight-page quality review and abstraction 

form to collect detailed information about the interventions and outcomes used in each 

study (Figure 3).

Of the 95 controlled trials that underwent quality review, 38 provided only outcomes 

other than falls or falls reduction was not the principal aim of the study (such as studies 

of hormone replacement therapy whose primary outcome was bone density assessments 

but may have also report falls). Since the focus of this project was the systematic review 

of interventions for the prevention of falls, only the 57 studies that provided falls 

outcomes were reviewed for potential inclusion in the meta-regression. We abstracted 

data on how falls were reported in the studies, the follow-up times, and the study 
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populations. In order to maximize the inclusion of studies with common outcomes in the 

meta-regression, we examined how falls outcomes were reported. We discovered that the 

most widely reported falls outcome among the accepted studies was “subjects who fell at 

least once during the study period.” The second most commonly reported outcome was a 

measure of falls rate, such as the monthly rate of falling per person. Three of the 61 

studies were excluded because they did not provide data on outcomes by intervention and 

control group. Additionally, seven of the 61 studies were rejected when the study 

populations were determined to be already in the analysis through another publication 

(only one article from the same study population could be included in the meta-analysis). 

Six studies were excluded as the intervention type was not represented in our conceptual 

model.  Two studies were excluded because they did not report either of our outcomes of 

interest.  This left 39 studies which were considered for meta-analysis.  Table 3 reports 

the follow-up time points that were measured in the remaining studies. 

Table 3. Follow-up Periods for Articles with Falls Outcomes

Study 3 Months 

12 Months 

(6-18 months) 24 Months 

Greater than 

24 Months 

Buchner DM, 1997 
ID #617 

 X (7-18)   

Campbell AJ, 1997 
ID #483 

 X   

Campbell AJ, 1999a 
ID #1504 

 X X  

Campbell AJ, 1999b 
ID #1593 

 X (11)   

Carpenter GI, 1990 
ID #443 

   X 

Cerny K, 1998 
ID #717 

 X (6)   

Close J, 1999 
ID #1524 

 X   

Coleman EA, 1999 
ID #1510 

 X X  

Crome P, 2000 
ID #3633 

 X (6)   
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Table 3. Follow-up Periods for Articles with Falls Outcomes

Study 3 Months 

12 Months 

(6-18 months) 24 Months 

Greater than 

24 Months 

Cumming RG, 1999 
ID #1699 

 X   

Ebrahim S, 1997 
ID #1204 

 X X  

El Faizy, 1994 
ID #583 

 X (9)   

Fabacher D, 1994 
ID #444 

 X   

Fiatarone, 1993 
ID # 528 

 X (18)   

Gallagher EM, 1996 
ID #578 

 X (6)   

Hornbrook MC, 1994 
ID #445 

  X (23)  

Jensen J, 2002 
ID #3654 

 X (8.5)   

Jitapunkul S, 1998 
ID#3604 

   X 

Lord SR, 1995 
ID #446 

 X   

Mayo NE, 1994 
ID #448 

 X   

McMurdo ME, 1997 
ID #449 

  X  

McMurdo ME, 2000 
ID #1984 

 X (7-12)   

McRae PG, 1994 
ID #2027 

 X   

Means KM, 1996 
ID #450 

 X (6)   

Millar AM, 1999 
ID #3617 

 X (6)   

Mulrow CD, 1994 
ID #451 

X (4)    

Pereira MA, 1998 
ID #1533 

 X   

Reinsch S, 1992 
ID #491 

 X   

Robertson MC, 2001 
ID #3260 

 X   

Rubenstein LZ, 1990 
ID #492 

 X X  

Rubenstein LZ, 2000 
ID #1988 

X    

Ryan JW, 1996 
ID #681 

X    

Salkeld, 2000 
ID #3094 

 X   

Schoenfelder DP, 2000 
ID #3624 

 X (6)   
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Table 3. Follow-up Periods for Articles with Falls Outcomes

Study 3 Months 

12 Months 

(6-18 months) 24 Months 

Greater than 

24 Months 

Steinberg M, 2000 
ID #2523 

 X   

Tinetti ME, 1994 
ID #494 

 X   

Van Haastregt J, 2000 
ID #3091 

 X X (18)   

Vetter NJ, 1992 
ID #501 

   X 

Wagner EH, 1994 
ID #502 

 X X  

Wolf SL, 1996 
ID #503 

 X (8)   

 3 32 7 3 

Our first analysis included all studies that reported sufficient data on the number of 

people who fell at least once.  We found 22 studies that reported this with follow-up 

times ranging from 3 to 24 months.  As the effectiveness of the intervention may not be 

stable over time, we examined the relative effectiveness of falls prevention interventions 

in those studies that reported multiple time points. Table 4 shows those studies that 

presented data at multiple time points. Again, this table is restricted to those studies that 

reported the number or percent of patients who fell at least once. Both the time point at 

which the data are collected (column labeled “Data collection point”) and the period over 

which the data are collected (column labeled “Accumulation time period”) are displayed. 

We note that these two times may be different. For example, at six months after the study 

began, a study might report data for the number of patients who fell at least once during 

the previous three months, i.e., between three and six months.  

Table 4 shows the risk ratio and associated 95% confidence interval for each study with 

multiple time points. This risk ratio represents the risk of a person falling at least once as 
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compared to the risk for a person in the control or usual care group. The key message 

from the table is that within and across studies, the risk ratios do not stay constant, nor do 

they increase or decrease consistently over time. 

Table 4. Studies with Multiple Time Point Measures 
* Note: Total reported is sum of respondents in each accident group 

Author Group N 

Data 

Collection 

Point

Accumulation 

Time Period 

# People 

who had at 

Least One 

Fall 

Risk Ratio 

(95% C.I.) 

Bowling, 1992 
ID#513 

Hosp. Ward 48 3 months 3 months 11 
0.76  

(0.39, 1.49) 

 Nursing Home 50 3 months 3 months 15 

 Hosp. Ward 38 6 months 3 months 6 
0.29  

(0.13, 0.64) 

 Nursing Home 38 6 months 3 months 21 

 Hosp. Ward 29 9 months 3 months 4 
0.31  

(0.11, 0.82) 

 Nursing Home 31 9 months 3 months 14 

 Hosp. Ward 49* 12 months 3 months 18 
0.53  

(0.35, 0.80) 

 Nursing Home 52* 12 months 3 months 36 

Coleman, 1999 
ID#1510 

Intervention 79 12 months 12 months 34 
1.13  

(0.75, 1.69) 

 Control 63 12 months 12 months 24 

 Intervention 78 24 months 12 months 34 
1.26  

(0.79, 1.99) 

 Control 49 24 months 12 months 17 

Ebrahim, 1997 
ID#1204 

Intervention 52 12 months 12 months 22 
1.18  

(0.72, 1.91) 

 Control 50 12 months 12 months 18 

 Intervention 49 24 months 12 months 17 
0.93  

(0.54, 1.57) 

 Control 48 24 months 12 months 18 
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Table 4. Studies with Multiple Time Point Measures 
* Note: Total reported is sum of respondents in each accident group 

Author Group N 

Data 

Collection 

Point

Accumulation 

Time Period 

# People 

who had at 

Least One 

Fall 

Risk Ratio 

(95% C.I.) 

Rubenstein, 1990 
ID#492 

Intervention 79 12 months 12 months 56 
0.94  

(0.78, 1.14) 

 Control 81 12 months 12 months 61 

 Intervention 79 24 months 12 months 64 
0.97 

(0.84, 1.11) 

 Control 81 24 months 12 months 68 

Van Haastregt, 2000 
ID#3091 

Intervention 129 12 months 12 months 63 
1.13 

(0.87, 1.48) 

 Control 123 12 months 12 months 53 

 Intervention 120 12 months 12 months 68 
1.12 

(0.88, 1.43) 

 Control 115 12 months 12 months 58 

Wagner, 1994 
ID#502 

Intervention 635 12 months 12 months 175 
0.75  

(0.64, 0.88) 

 Usual Care 607 12 months 12 months 223 

 Intervention 635 24 months 12 months 199 
1.07  

(0.91, 1.27) 

 Usual Care 607 24 months 12 months 177 

Given this lack of empirical information on the stability of intervention effectiveness over 

time, we used expert judgment to determine that falls occurring between six and 18 

months post-intervention were sufficiently clinically similar to support statistical pooling. 

Therefore, studies were included in the meta-analysis if the study reported data on 

“subjects who fell at least once during the study period,” and the study included follow-

up data at a time point between six and 18 months. Two studies without data during this 

time period were excluded; therefore, 20 studies were included in this analysis. 
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MONTHLY RATE OF FALLING

In this second analysis, we restricted attention to those studies that provided the total 

number of falls and the average follow-up period in each arm (treatment and control or 

usual care), which would allow calculation of monthly falls rates per subject. The follow-

up times varied greatly across studies, from as little as one month on average of follow-

up to as much as 38 months.  We included all studies that provided sufficient statistics for 

analysis regardless of follow-up period.  Twenty-five studies provided sufficient 

statistics.  We compared our pool of studies with those used in the FICSIT trial.  Five of 

the 7 FICSIT sites were included in our pool of studies. Two had been excluded at the 

screener stage because they were descriptive papers.  We decided to use the data reported 

in the FICSIT paper for one of the studies.38  We decided to exclude the results from the 

other FICSIT article39 as it truncated the number of falls.  Therefore, 26 studies 

contributed to the analysis of falls rate.

Controlled Trials Excluded from the Meta-Regression Analyses 

Excluded studies fall into eight major categories: 

1. RCTs with non-comparable falls outcomes 

2. RCTs with intermediate “falls-related” outcomes 

3. RCTs with primary interventions other than falls prevention 

4. Multiple published reports on the same study 

5. RCTs with insufficient statistics 

6. RCTs evaluating interventions outside of our conceptual model 

7. RCTS reporting an outcome not of interest in this analysis 

8. RCTs outside our range of follow-up times  
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We present a qualitative summary of these studies below. 

RCTS WITH NON-COMPARABLE FALLS OUTCOMES 

We identified seven studies40-46 that reported at least one falls outcome, but either the 

type of outcome measured or how the outcome was reported was not comparable to nor 

poolable with our outcomes of interest.  Therefore, these studies were not included the 

meta-analysis.  One41 study reported the number of “accidents” which included falls, but 

also included other causal factors.  Another study42 measured falls only as an outcome as 

part of a platform sensory test; not falls outside of the balance testing environment.  Most 

of the other studies either did not provide adequate information about the number of 

unique persons falling in each group or the numbers provided were not poolable with our 

outcomes of interest.  The types of interventions among these studies varied and included 

balance and strength training, hormone replacement therapy, nutritional supplementation, 

and selecting a specific location for care.  

RCTS WITH INTERMEDIATE FALLS RELATED OUTCOMES 

We identified twenty-four studies47-70 that did not report falls but reported falls-related 

outcomes. Most of these studies included exercise interventions and primarily measured 

exercise performance measures, such as performance time, balance, strength, and 

flexibility; and functional measures, such as fear of falling and self-rated falls risk.  One 

study70 focused on the use of hip protectors to improve falls self-efficacy. 



45

RCTS WITH PRIMARY INTERVENTIONS OTHER THAN FALLS PREVENTION 

We identified seven studies71-77 that have implications for falls prevention, but contained 

primary interventions other than falls prevention.  Three studies74, 75, 77 studied calcium 

and vitamin D on the outcomes of hip fractures, other fractures, and bone mineral 

density.  One study71 studied the effect of hormone replacement therapy on functional 

balance.  One study72 studied the effect of diazepam on balance and neurocognitive tests.  

One study73 studied the effect of physical therapy on mobility in patients with dementia. 

MULTIPLE PUBLISHED REPORTS ON THE SAME STUDY

We identified seven publications that reported results of study populations already 

included in the meta-analysis78-84 via another publication 16, 37, 85-88.

RCTS WITH INSUFFICIENT STATISTICS

Three studies were excluded from the meta-analyses because they did not report the 

necessary statistics. Two studies89, 90 reported falls for the entire study population, but not 

by intervention group.  A third study only reported falls for the treatment group. None 

were reported for the control group.91

RCTS EVALUATING INTERVENTIONS OUTSIDE OUR CONCEPTUAL MODEL

Six studies reported on interventions that were not included in our conceptual model.  

The interventions were bed alarm systems,92 physical restraints,85 “hospital-in-the-

home,”44 home rehabilitation,93 use of a medication (Raubasine-Dihydroergocristine),94

and cardiac pacing for carotid sinus syndrome.95
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RCTS REPORTING AN OUTCOME NOT OF INTEREST IN THIS ANALYSIS

Two studies reported a falls outcome other than monthly falls rate or number of people 

who fell at least once. These studies only reported on the number of recurrent fallers.96, 97

RCTS OUTSIDE OUR RANGE OF FOLLOW-UP TIMES 

Seven studies were rejected from the percent of fallers analysis because the follow-up 

times reported were outside of six to eighteen months (the time conceptualized by our 

study to be comparable). Five studies35, 98-101 reported both number of subjects with at 

least one fall and percent of fallers. These five studies contributed to the number of 

subjects with at least one fall analysis but not contributed to the percent of fallers 

analysis.  Two studies102, 103 reported only percent of fallers with a followup time greater 

than 24 months and therefore were excluded from the analysis. The types of interventions 

among these studies were exercise programs, education, and home visits.  

The majority of exclusions from the meta-analyses were due to the use of falls outcomes 

that we judged clinically too heterogeneous to support pooling. This finding suggests that 

future research would benefit from the development of a consensus outcome measure for 

falls (e.g. percentage of subjects falling during follow-up period or monthly rate of 

falling). While future research in falls prevention and exercise may include a number of 

outcomes, ensuring the inclusion of at least one consensus measurement for falls would 

allow for easier comparisons and enhanced information, by ensuring inclusion of all 

future trials into pooled analyses. 

Table 5 displays randomized falls prevention trials excluded at the final decision point.

Thus 38 studies remained for inclusion in the meta-analysis, 20 contributing to the 
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“subjects who fall at least once” analysis and 26 contributing to the monthly rate of 

falling per person analysis.  Some studies contributed data to both analyses.  These 

studies are listed in Table 6. 
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Table 5. Studies Excluded from Meta-Regression Analyses 

Author, Year Reason for Exclusion 

Armstrong AL, 1996 
ID#576 

Doesn't report people w/ at least one fall or falls rate 

Capezuti EA, 1995 
ID#1316 

Intervention type not in conceptual model – restraints 

Capezuti, 1998 
ID#621 

Duplicate data of study Capezuti, 1995 ID#1316 

Gardner, 1998 
ID#1297 

Duplicate data of study Campbell, 1999a ID#1504 

Jitapunkul S, 1998 
ID#3604 

Wrong follow-up time (3 months) 

Kannus P et al., 2000 
ID#3089 

Insufficient statistics - control outcomes not reported 

Kenny RA, 2001 
ID#3622 

Intervention type not in conceptual model 

Peel N et al., 1998 
ID#3259 

Insufficient statistics - doesn't report outcomes by group 

Peel N, 2000  
ID#3607 

Duplicate data of study Steinberg, 2000 ID#2523 

Pereira MA, 1996 
ID#3618 

Duplicate data of study Pereira, 1998 ID#1533 

Pfeifer M, 2000 
ID#3605 

Intervention type not in conceptual model 

Ray WA et al., 1997 
ID#1198 

Doesn't report people w/ at least one fall or falls rate 

Rizzo, 1996 
ID#418 

Duplicate data of study Tinetti, 1994 ID#494 

Robertson MC, 2001b 
ID#3601 

Duplicate data of study Campbell, 1997 ID#483 

Tennstedt S et al., 1998 
ID#1195 

Insufficient statistics - no valid outcomes, reported mean 
change scores 

Tideiksaar R et al., 1993 
ID#493 

Intervention type not in conceptual model – bed alarm 

Tinetti, 1996 
ID#497 

Duplicate data of study Tinetti, 1994 ID#494 

Vellas B, 1991 
ID#3619 

Intervention type not in conceptual model 

Vetter NJ et al., 1992 
ID#501 

Wrong follow-up time 

Widen Holmqvist L, 1998 
ID#3610 

Intervention type not in conceptual model 
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Table 6. RCT Studies Included in Meta-Regression Analyses

Number or 

falls rate 

% with at 

least one fall 

Buchner DM, Cress ME, de Lateur BJ, Esselman PC, Margherita AJ, Price R, et al. 
The effect of strength and endurance training on gait, balance, fall risk, and 
health services use in community-living older adults. J Gerontol A Biol Sci 
Med Sci. 1997;52(4):M218-24. 
ID#617 

X X 

Campbell AJ, Robertson MC, Gardner MM, Norton RN, Tilyard MW, Buchner 
DM. Randomised controlled trial of a general practice programme of home 
based exercise to prevent falls in elderly women. BMJ.
1997;315(7115):1065-9. 
Rec #: 483 

X X 

Campbell AJ, Robertson MC, Gardner MM, Norton RN, Buchner DM. Falls 
prevention over 2 years: a randomized controlled trial in women 80 years and 
older. Age Ageing. 1999a;28(6):513-518. 
Rec #: 1504 

X

Campbell AJ, Robertson MC, Gardner MM, Norton RN, Buchner DM . 
Psychotropic medication withdrawal and a home-based exercise program to 
prevent falls: a randomized, controlled trial. J Am Geriatr Soc. 
1999b;47(7):850-3. 
Rec #: 1593 

X

Carpenter GI, Demopoulos GR. Screening the elderly in the community: 
Controlled trial of dependency surveillance using a questionnaire administered 
by volunteers. BMJ. 1990;300(6734):1253-6. 
Rec #: 443 

X

Cerny K, Blanks R, Mohamed O, Schwab D, Robinson B, Russo A, et al. The 
effect of a multidimensional exercise program on strength, range of motion, 
balance, and gait in the well elderly. Gait & Posture. 1998;7:185-186. 
ID#717 

 X 

Close J, Ellis M, Hooper R, Glucksman E, Jackson S, Swift C, et al. Prevention of 
falls in the elderly trial (PROFET): a randomised controlled trial. Lancet.
1999;353(9147):93-97. 
ID#1524 

X X 

Coleman EA, Grothaus LC, Sandhu N, Wagner EH . Chronic care clinics: a 
randomized controlled trial of a new model of primary care for frail older 
adults. J Am Geriatr Soc. 1999;47(7):775-783. 
ID#1510 

 X 

Crome P, Hill S, Mossman J, Stockdale P. A randomised controlled trial of a nurse 
led falls prevention clinic [abstract].  Journal of the American Geriatrics 
Society. 2000;48:S78 
Rec#: 3633 

X

Cumming RG, Thomas M, Szonyi G, Salkeld G, O'Neill E, Westbury C, et al. 
Home visits by an occupational therapist for assessment and modification of 
environmental hazards: a randomized trial of falls prevention . J Am Geriatr 
Soc. 1999;47(12):1397-402. 
ID#1699 

 X 
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Table 6. RCT Studies Included in Meta-Regression Analyses

Number or 

falls rate 

% with at 

least one fall 

Ebrahim S, Thompson PW, Baskaran V, Evans K. Randomized placebo-controlled 
trial of brisk walking in the prevention of postmenopausal osteoporosis. Age 
Ageing. 1997;26(4):253-60. 
ID#1204 

X X 

El Faizy M, Reinsch S. Home safety intervention for the prevention of falls. Phys 
Occup Ther Geriatr. 1994;12(3):33-49. 
Rec #: 583 

X

Fabacher D, Josephson K, Pietruszka F, Linderborn K, Morley JE, Rubenstein LZ. 
An in-home preventive assessment program for independent older adults: A 
randomized controlled trial. J Am Geriatr Soc. 1994;42(6):630-8. 
ID#444 

 X 

Fiatarone MA, O'Neill EF, Doyle N, Clements KM, Roberts SB, Kehayias JJ, et al. 
The Boston FICSIT study: the effects of resistance training and nutritional 
supplementation on physical frailty in the oldest old. J Am Geriatr Soc.
1993;41(3):333-7. 
Rec #: 528 

X

Gallagher EM, Brunt H. Head over heels: Impact of a health promotion program to 
reduce falls in the elderly. Can J Aging. 1996;15:84-96. 
Rec #: 578 

X

Hornbrook MC, Stevens VJ, Wingfield DJ, Hollis JF, Greenlick MR, Ory MG. 
Preventing falls among community-dwelling older persons: Results from a 
randomized trial. Gerontologist. 1994;34(1):16-23. 
Rec #: 445 

X

Jensen J, Lundin-Olsson L, Nyberg L, Gustafson Y. Fall and Injury Prevention in 
older people living in residential care facilities.  Ann Intern Med. 
2002;136:733-41. 
Rec#: 3654 

X X 

Lord SR, Ward JA, Williams P, Strudwick M. The effect of a 12-month exercise 
trial on balance, strength, and falls in older women: a randomized controlled 
trial. J Am Geriatr Soc. 1995;43(11):1198-206. 
ID#446 

X X 

Mayo NE, Gloutney L, Levy AR. A randomized trial of identification bracelets to 
prevent falls among patients in a rehabilitation hospital. Arch Phys Med 
Rehabil. 1994;75(12):1302-8. 
ID#448 

X

McMurdo ME, Mole PA, Paterson CR. Controlled trial of weight bearing exercise 
in older women in relation to bone density and falls. BMJ.
1997;314(7080):569. 
Rec #: 449 

X

McMurdo ME, Millar AM, Daly F. A randomized controlled trial of fall prevention 
strategies in old peoples' homes. Gerontology. 2000;46(2):83-87. 
ID#1984 

X X 

McRae PG, Feltner ME, Reinsch SA. A one-year exercise program for older 
women: Effects on falls, injuries, and physical performance. J Aging Phys 
Activitiy. 1994;2:127-142. 
ID#2027 

 X 
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Table 6. RCT Studies Included in Meta-Regression Analyses

Number or 

falls rate 

% with at 

least one fall 

Means KM, Rodell DE, O'Sullivan PS, Cranford LA. Rehabilitation of elderly 
fallers: Pilot study of a low to moderate intensity exercise program. Arch Phys 
Med Rehabil. 1996;77(10):1030-6. 
Rec #: 450 

X

Millar AM. A trial of falls prevention.  Age and Ageing. 1999;28:15 
Rec#: 3617 

 X 

Mulrow CD, Gerety MB, Kanten D, Cornell JE, DeNino LA, Chiodo L, et al. A 
randomized trial of physical rehabilitation for very frail nursing home 
residents. JAMA. 1994;271(7):519-24. 
Rec #: 451 

X

Pereira MA, Kriska AM, Day RD, Cauley JA, Laporte RE, Kuller LH. A 
randomized walking trial in postmenopausal women: effects of physical 
activity and health 10 years later. Arch Intern Med. 1998;158(15):1695-1701. 
ID#1533 

 X 

Reinsch S, MacRae P, Lachenbruch PA, Tobis JS . Attempts to prevent falls and 
injury: A prospective community study. Gerontologist. 1992;32(4):450-6. 
ID#491 

 X 

Robertson MC, Devlin N, Gardner MM, et al. Effectiveness and economic 
evaluation of a nurse delivered home exercise programme to prevent falls. 1: 
Randomized controlled trial. BMJ. 2001a;322:697-701. 
Rec #: 3260 

X

Rubenstein LZ, Robbins AS, Josephson KR, Schulman BL, Osterweil D. The value 
of assessing falls in an elderly population. A randomized clinical trial. Ann 
Intern Med. 1990;113(4):308-16. 
ID#492 

 X 

Rubenstein LZ, Josephson KR, Trueblood PR, Loy S, Harker JO, Pietruszka FM, et 
al. Effects of group exercise program on strength, mobility and falls among 
fall-prone elderly men. J Gerontol . 2000;6:M1-M5. 
Rec #: 1988 

X

Ryan JW, Spellbring AM. Implementing strategies to decrease risk of falls in older 
women. J Gerontol Nurs. 1996;22(12):25-31. 
Rec #: 681 

X

Salkeld G, Cumming RG, O'Neill E, Thomas M, Szonyi G, Westbury C. The cost 
effectiveness of a home hazard reduction program to reduce falls among older 
persons. Aust NZ J Public Health. 2000;24(3):265-71. 
Rec #: 3094 

X

Schoenfelder DP. A fall prevention program for elderly individuals. Exercise in 
long- term care settings.  J Gerontol Nurs. 2000;26:43-51. 
Rec#: 3624 

X

Steinberg M, Cartwright C, Peel N, Williams G. A sustainable programme to 
prevent falls and near falls in community dwelling older people: results of a 
randomised trial. J Epidemiol Community Health. 2000;54(3):227-32. 
Rec #: 2523 

X

Tinetti ME, Baker DI, McAvay G, Claus EB, Garrett P, Gottschalk M, et al. A 
multifactorial intervention to reduce the risk of falling among elderly people 
living in the community. N Engl J Med. 1994;331(13):821-7. 
ID#494 

X X 
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Table 6. RCT Studies Included in Meta-Regression Analyses

Number or 

falls rate 

% with at 

least one fall 

van Haastregt J, Diederiks J, Crebolder H. Effects of a programme of multifactorial 
home visits on fals and mobility impariments in elderly people at risk: 
randomised controlled trial. BMJ. 2000;321(7267):994. 
ID#3091 

 X 

Wagner EH, LaCroix AZ, Grothaus L, Leveille SG, Hecht JA, Artz K, et al. 
Preventing disability and falls in older adults: A population-based randomized 
trial. Am J Public Health. 1994;84(11):1800-6. 
ID#502 

 X 

Wolf SL, Barnhart HX, Kutner NG, McNeely E, Coogler C, Xu T. Reducing frailty 
and falls in older persons: an investigation of Tai Chi and computerized 
balance training. Atlanta FICSIT Group. Frailty and Injuries: Cooperative 
Studies of Intervention Techniques. J Am Geriatr Soc. 1996;44(5):489-97. 
Rec #: 503 

X

Responses to Questions Specified by CMS 

QUESTION 1. ARE FALLS PREVENTION PROGRAMS EFFECTIVE? WHAT ARE THE KEY 

COMPONENTS THAT SHOULD BE INCLUDED IN A FALLS PREVENTION INTERVENTION? ARE

MULTIFACTORIAL APPROACHES MORE EFFECTIVE THAN SINGLE INTERVENTION 

APPROACHES?

We performed meta-analyses on two clinically relevant outcomes: subjects who fell at 

least once and monthly rate of falling. The first meta-analysis included data from 22 

treatment arms in 20 studies. The pooled risk ratio was calculated to determine whether 

combined studies would be associated with a reduced risk of falling, within a clinically 

comparable follow-up period – six to 18 months as described in the methods. The pooled 

risk ratio is 0.89, 95% CI [0.81, 0.98] indicating that the interventions in these studies are 

associated with a significantly reduced risk of falling. This is graphically displayed in 

Figure 5.
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Figure 5. Shrinkage Plot of Clinical Trials of Falls Prevention 
Interventions Assessing the Outcome "Subjects Who Fell at 

Least Once" 

Risk Ratio - log scale
.2 .89 1 3.5
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Area of the box is proportional to the variance. 
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The second meta-analysis, for efficacy in reducing monthly rate of falling, included data 

from 26 treatment arms in 27 studies which are displayed in the shrinkage plot below. 

The pooled incidence rate ratio is 0.77, 95% CI [0.68, 0.87] indicating that the 

interventions in these studies are associated with a significantly reduced number of falls, 

as displayed in Figure 6. 

Figure 6. Shrinkage Plot of Clinical Trials of Falls Prevention 
Interventions Assessing the Outcome "Monthly rate of falling" 

Incidence Rate Ratio - log scale
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Treatment Components 

To investigate the effects of the differing intervention components of each of the 

treatment arms, detailed information about the type(s), intensity, exercise components, 

and setting of the interventions was obtained. The pooled risk ratio of studies that 

included a multifactorial falls risk assessment and management program was 0.84, 95% 

CI [0.73, 0.97] for risk of falling, while the pooled incidence rate ratio was 0.65, 95% CI 

[0.49, 0.85] for the number of falls. Similarly, when pooling studies that included an 

exercise intervention, we find that this subgroup of studies is significantly associated with 

a reduced risk of falling (adjusted risk ratio: 0.88, 95% CI [0.78, 1.00]) and with reduced 

number of falls (adjusted incidence rate ratio: 0.81, 95% CI [.72, 0.92]). Four studies had 

both types of interventions and were included in both sub-analyses of intervention type.

Table 7. Pooled Analyses 

Subjects who fell at least once Monthly rate of falling 

Study Type 
Number of 

Studies

Number of 

Arms

Adjusted 

Risk Ratio 

(95% CI) 

Number 

of Studies 

Number of 

Arms

Adjusted 

Incident Rate 

Ratio 

(95% CI) 

All Studies 
Combined 

20 22 
0.89 

(0.81, 0.98) 
26 27 

0.77 
(0.68, 0.87) 

Multifactorial falls 
risk assessment 
and management 
program  

10 10 
0.84 

(0.73, 0.97) 
7 7 

0.65 
(0.49, 0.85) 

Exercise Only 
12 13 

0.88 
(0.78, 1.00) 

19 20 
0.81 

(0.72, 0.92) 

We did not find any studies that directly assessed the relative effectiveness of 

intervention components by comparing them head to head in a clinical trial (for example, 

trials comparing environmental modifications with exercise interventions). Therefore, our 

assessment of the relative effectiveness of intervention components used indirect 
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methods, by comparing the magnitude of the effect of each independent component to a 

control group that received usual care. To assess the relative effectiveness of intervention 

components, we entered all such studies in meta-regression models that assess the effect 

of individual intervention components while controlling for other intervention 

components and study level differences. The results of the analyses are presented in 

Table 8. A multifactorial falls risk assessment and management program had a 

statistically significant beneficial effect in both analyses, and is probably the most 

effective intervention component in reducing both fall outcome measures. Exercise was 

an intervention component in the largest number of studies in both analyses. The pooled 

result favored exercise in reducing both the risk of falls and the rate of falls, although the 

results did not quite reach conventional levels of statistical significance. The balance of 

evidence supports exercise as the second most effective intervention component. 

Environmental modifications were the principal component of a small number of studies, 

and the pooled estimate of effect was beneficial but not statistically significant. Education 

also was studied in only a small number of studies, and the pooled result was not 

statistically significant for either outcome. However, the 95% confidence intervals for the 

estimate are very wide and these results neither support nor refute the use of education as 

an effective individual intervention component.  

We were not able to directly test whether multifactorial interventions were superior to 

single factor interventions, due to a paucity of single factor studies identified.  However, 

an indirect argument favoring multifactorial interventions can be made since the most 

effective intervention, a multifactorial falls risk assessment and management program, is 

usually multifactorial. 
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The risk assessments included in multifactiorial risk assessment varied among studies. 

Table 9 lists the included studies and the risks they assessed.  The most commonly 

assessed risks were medication review, vision, environmental hazards, and orthostatic 

blood pressure 

Table 8. Meta-regression Estimates of the Effect of Individual 
Intervention Components 

Subjects who fell at least once Monthly rate of falling 

Treatment Component 
Number of 

Studies (Arms) 

Adjusted Risk 

Ratio 

(95% CI) 

Number of 

Studies (Arms) 

Adjusted 

Incident Rate 

Ratio  

(95% CI) 

Multifactorial falls risk 
assessment and 
management program   

10 (10) 
0.80 

(0.68, 0.95) 
7 (7) 

0.60 
(0.44, 0.82) 

Exercise 12 (13) 
0.87  

(0.73, 1.04) 
19(20) 

0.84 
(0.70, 1.01) 

Environmental 
Modifications 2 (2) 

0.95 
(0.72, 1.25) 

3 (3) 
0.77 

(0.49, 1.21) 

Education 2 (3) 
1.25 

(0.91, 1.73) 
1 (1) 

0.33 
(0.08, 1.35) 
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33 X X  X    Review of lighting 
112 No specific components stated  
34  X X X X X X Hearing, review of lighting, review/repair assistive 

devices 
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Among exercise interventions, we were not able to detect statistically significant 

differences in the efficacy between different types of exercises, although only endurance 

exercise individually achieved a significant effect in our analysis on subjects who fell at 

least once, while only balance exercise individually achieved a significant effect in our 

analysis on monthly rate of falling. There emerged no clear pattern and no conclusive 

evidence from these data to recommend particular exercises for falls prevention. Results 

are displayed in Table 10.

Table 10. Exercise Components 

Subjects who fell at least once Monthly rate of falling 

Exercise Type 
Number of Studies 

(Arms) 

Adjusted Risk 

Ratio 

 (95% CI) 

Number of 

Studies (Arms)

Adjusted Incident 

Rate Ratio 

 (95% CI) 

 Balance 
7 (8) 

1.22 
(0.64, 2.33) 

14 (15) 
0.76 

(0.57, 1.01) 
 Endurance 

7 (7) 
0.89 

(0.69, 1.15) 
5 (5) 

1.63 
(1.06, 2.50) 

 Flexibility 
4 (4) 

0.90 
(0.51, 1.59) 

5 (5) 
1.00 

(0.63, 1.58) 
 Strength 

8 (9) 
0.82 

(0.43, 1.56) 
14 (14) 

1.02 
(0.73, 1.45) 

We assessed the effect of the intensity of intervention on efficacy. In our analysis on 

subjects who fell at least once, low intensity interventions were not effective, while 

medium or high intensity interventions were effective. Our analysis on monthly rate of 

falling showed no difference in effectiveness by intensity.
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PUBLICATION BIAS

We assessed the possibility of publication bias for the risk ratio of falling at least once 

and for the falls incident rate for all studies included in the meta-analyses. Neither the 

adjusted rank correlation test (p=0.26, p=0.92), nor the regression asymmetry test 

(p=0.06, p=0.79) indicated publication bias. A visual inspection of the funnel plots 

(Figure 7 and Figure 8) confirmed this conclusion.  
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Figure 7. Funnel plot of studies assessing risk of falling 
 at least once 
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Figure 8. Funnel plot of studies assessing rate of falls 
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Preventing Injuries Resulting from Falls 

In addition to interventions that seek to prevent falls, there are also interventions that seek 

to prevent injuries from falls rather than prevent falls themselves. Several recent articles 

have reported promising results. 

The strongest evidence for preventing injuries comes from the large-scale randomized 

study on the use of external hip protectors by Kannus et al.91 A total of 653 elderly 

subjects with multiple falls risk factors were randomized to the hip-protector group, and 

1,148 were assigned to the control group. The study showed the rate of hip fracture to be 

lower in the intervention group than in the control group (21.3 vs. 46.0 per 1,000 person 

years, respectively; relative hazard in the hip protector group: 0.4, 95% CI [0.2, 0.8] 

P=0.008). In the intervention group, the rate of hip fracture per fall was 84% lower 

among hip protector users than non-users (relative hazard: 0.2, 95% CI [0.05,0.5] 

P=0.002).

Lauritzen and colleagues113 had previously conducted a randomized trial of hip protectors 

among Copenhagen nursing homes. The relative risk of hip fractures among residents in 

the intervention group was 0.44, 95% CI [0.21,0.94]. While eight of the residents in the 

intervention group had a hip fracture, none of these were wearing the device at the time 

of the fracture.  

A randomized study by Cameron and colleagues studied the effect of the use of hip 

protectors and contact with a nurse who promoted adherence on a subject’s fear of falling 

and falls self-efficacy.70 Subjects were elderly women with risk factors for falls who were 

randomized to an intervention group (N=61) and to a control group (N=71). At the 4-
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month follow-up, fear of falling was expressed by 43% of the subjects using the hip 

protector compared to 57% in the control group (x2=2.58, P =0.11). Also, the subjects 

using the hip protector had greater improvement in falls self-efficacy as measured by the

Falls Efficacy Scale (t=2.44, P=0.16), and the Modified Falls Efficacy Scale (t=2.08,

P=0.039).

We also identified one study on a device for the prevention of injuries and cost. Zacker 

and colleagues,114 conducted an economic evaluation of an energy-absorbing flooring for 

the prevention of hip fractures compared to regular flooring. The study showed a payback 

period of 10.5 years when evaluating direct costs only, and a period of just over 11 

months when evaluating both direct and indirect costs. The estimated cost-effectiveness 

ratios were less than $1 per hip fracture prevented and life-year saved.

QUESTION 2. ARE PUBLIC INFORMATION OR EDUCATION CAMPAIGNS ALONE EFFECTIVE 

IN REDUCING OR PREVENTING FALLS?

We found no specific studies about the effectiveness of public information or mass 

education campaigns. In the meta-regression analyses, patient education given as part of 

multifactorial falls prevention programs did not show a significant independent effect. 

QUESTION 3. WHICH CARE SETTINGS/ APPROACHES HAVE BEEN MORE EFFECTIVE FOR 

THE DELIVERY OF FALLS PREVENTION INTERVENTIONS? WHICH PROVIDERS SHOULD 

DELIVER THIS SERVICE?

Successful examples of falls prevention programs have been identified using a variety of 

approaches in a variety of settings. For example, Close109 and Rubenstein106 in the 

medical care system and Wagner107 and Buchner17 in the population-based public health 

model obtained beneficial results. 
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Providers

Falls prevention interventions have been delivered by many different types of providers. 

Interestingly, physicians have rarely been the sole provider type. Successful falls 

prevention interventions have been provided by fitness instructors, nurses, physical 

therapists, social workers, and teams of multiple providers. The evidence is currently not 

sufficient to conclude that any one provider type is preferable over another. Our 

exploratory analysis revealed a poor distribution of provider types, which left us unable 

to perform a pooled analysis on this topic.  

Care Settings 

Falls prevention interventions have been carried out in a variety of settings. Successful 

interventions have been conducted in physician offices, patient homes, hospitals, nursing 

homes, community centers, and specialized research centers. No evidence currently exists 

to advocate for increased effectiveness based on care setting. Our meta-regression of 

setting (Table 11) did not show statistically significant differences in efficacy between 

setting types. 

Table 11. Setting Types 

 Subjects Who Fell at Least Once Monthly rate of falling 

Setting Type 

Number of 

Studies (Arms) 

Adjusted Risk Ratio 

 (95% CI) 

Number of 

Studies (Arms) 

Adjusted Incident 

Rate Ratio 

 (95% CI) 

Medical
7 (7) 

0.90 
(0.76, 1.05) 

9 (9) 
0.85 

(0.66, 1.09) 
Non-Medical 

7 (9) 
0.95 

(0.80, 1.12) 
7 (7) 

0.69 
(0.54, 0.87) 

Not Described 
6 (6) 

0.80 
(0.65, 0.99) 

9 (10) 
0.81 

(0.64, 1.03) 
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QUESTION 4. WHAT ARE THE KEY ISSUES IN SUSTAINING FALLS PREVENTION 

PROGRAMS?

Two key issues are involved in sustaining falls prevention programs: obtaining and 

maintaining sufficient funding and availability of programs. The interventions reviewed 

in this report were performed through the use of special funding from research grants or 

demonstration projects, and none of them continued as regular programs. Funding clearly 

seems to be needed to sustain falls prevention programs and would be required to bring 

about the widespread use of effective interventions.

QUESTION 5. COST EFFECTIVENESS OR COST SAVINGS: DO FALLS PREVENTION 

INTERVENTIONS APPEAR TO REDUCE HEALTH CARE COSTS BY REDUCING DISEASE,
PHYSICIAN OFFICE VISITS, HOSPITALIZATIONS, NURSING HOME ADMISSIONS, ETC.?

The high incidence of falls among people 65 and older and the substantial associated 

costs constitute a major problem (see Introduction). The growing elderly population 

exacerbates the problem in the United States and most other countries. For instance, 

annual Medicare costs for hip fractures are projected to increase from $2.9 billion in 

199110 to $240 billion by the year 2040.11 Thus, one of the questions of interest is 

whether the provision of falls prevention interventions reduces health care costs, and if 

so, how (e.g. by reducing injuries, physician office visits, hospitalizations, nursing home 

admissions)? In this section, we review the evidence presented by 15 studies (16 

publications) regarding the cost-effectiveness or cost-savings of falls prevention 

interventions. We first summarize the overall findings, irrespective of type of 

intervention. Then we discuss the findings by type of intervention. One must keep in 

mind that cost effectiveness is discussed only in a small portion of published studies; 

thus, we did not limit this section to controlled trials. 
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Overall cost-effectiveness of falls prevention interventions 

Among the 15 studies of cost-effectiveness reviewed, six studies utilized multifactorial 

interventions,16, 35, 78, 105, 106, 108, 109 and nine studies implemented a single intervention. 

These include four studies using specific physical activity or exercise programs;17, 99, 115, 

116 three focused on environmental modification (including two simulation-based 

modeling studies);114, 117, 118 one study using practice redesign by chronic care clinics;31

and one study using patient reminders.119 Three of the 15 studies were intended to 

improve overall health and functional status for the elderly, where falls prevention was 

just one domain of the measured outcomes.31, 99, 105 The rest of the studies are focused 

exclusively on falls prevention and fall-related injury reduction for the elderly. Most 

studies recruited community-living seniors, except for two that focused on nursing home 

residents,99, 106 one that used simulated nursing home residents,114 and one study of 

rehabilitation hospital patients.119 A summary of the 15 studies is presented in Table 12. 

Although all the studies provided information on health care costs or utilization, only 

eight of the studies, including the two simulation studies, reported information on the 

costs of the intervention.78, 99, 106, 114-118



Table 12. Cost Effectiveness Articles 

Type of intervention Author, Year Subjects 

Settings 

Research design 

Follow-up period  

Control

Costs of intervention

Effectiveness 

Health care costs or utilizations C/E Ratings 

$905 (range $588 to $1346, 1993 dollars) per 
targeted intervention participant. Assumed no cost 
to the control group. 
Mean intervention costs per fall prevented = $2150  
Significant reduction in the risk of falling. The 
proportion of persons with the targeted risk factors 
for falling was reduced. 

Risk factor identification (physical, 
functional, and medication examination) 
Tailored multifactorial prevention 
program (combination of medication 
adjustment, behavioral recommendations, 
and exercises, as determined by 
participants’ baseline assessment.) 

Tinetti , 1994 
and
Rizzo , 1996 

301 men and women >= 
70 years old (mean = 
78) who had at least one 
of eight targeted risk 
factors for falling (153 
= TI; 148 = CT) 

Patient’s home 
RCT
1 year 
Home visits from 
social work students 

Mean health care costs were $2000 less in the 
intervention than control group, but median costs 
were $1100 higher in the intervention than control 
group. The intervention strategy showed its 
strongest effect among individuals at high risk of 
falling

Cost effective. 
Maybe cost 
saving.

Less than $300 (1989 dollars) per pt for the costs of 
a 1-hour standardized assessment of 
institutionalized fallers done by a nurse practitioner 
followed by recommended interventions 
Through the use of the assessment, many 
remediable problems were detected. Int. pts had 9% 
fewer falls (NS) and 17% fewer deaths (NS). 

Risk factor identification (physical 
examination and environmental 
assessment) 
Tailored preventive & therapeutic 
recommendations  

Rubenstein , 
1990

Within 7 days of a fall, 
160 ambulatory nursing 
home patients (mean = 
87 years old) were 
randomly assigned to 
receive either a postfall 
assessment (n = 79) or 
usual care (n = 81)  

A nursing home 
RCT
2 years 
Usual care 

At the end of the 2-year period, the int. group had 
26% fewer hospitalizations (p <.05) and a 52% 
reduction in hospital days (p < .01). Such reduced 
hospitalizations are estimated to save more than 
$800 annually per institutionalized faller. 

Cost effective and 
cost saving. 

Not available 
At 12-month follow-up, the intervention group 
reported 183 falls, whereas the control group 
reported 510 falls. The risk of falling was 
significantly reduced in the intervention group 
(odds ratio 0.39). The decline in functional status 
with time was greater in the control group. 

Insufficient 
information

A structured detailed medical, functional, 
and environmental assessment with 
individual counseling about safety and 
home modifications and referral to 
relevant services if indicated 

Close, 1999 397 community-living 
patients 65 years and 
older (mean = 78) who 
presented to an accident 
and emergency 
department with a fall 
(213 in control and 184 
in intervention group) 

Hospital and 
patient’s home 
RCT
1 year 
Usual care 

The odds of at least one hospital admission were 
lower in the intervention group (0.61 [0.35-1.05]). 
Not available A comprehensive intrinsic and extrinsic 

risk assessment, individualized feedback 
about identified risks, and a motivational 
video and booklet  

Gallagher, 1996 100 community-living 
persons 60 years and 
older (mean = 75 years) 
(50 in intervention 
group and 50 in control 
group) who had 

Patient’s home 
RCT
6 months 
Usual care 

No statistically significant differences between the 
intervention and control groups on the outcome 
measures including fall incidence, falls self-
efficacy, fear of falling, social functioning, and 
quality of life. 

Insufficient 
information
(implied not cost 
effective)
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Type of intervention Author, Year Subjects 

Settings 

Research design 

Follow-up period  

Control

Costs of intervention

Effectiveness 

Health care costs or utilizations C/E Ratings 

  experienced a fall in the 
preceding three months 

 No statistically significant differences between the 
intervention and control groups in health service 
utilization, which was determined by a 15-item 
scale itemizing local health services that are 
available for the elderly. 
Not available 
Only marginal success in reducing falls. The 
intervention decreased the odds of falling by 0.85, 
but reduced the average number of falls among 
those who fell by only 7%. The effect was 
strongest among men age 75 and older. 

Home safety hazards assessment and 
modification recommendations and 
assistance. Non-tailored health behavior 
interventions consisted of group meetings 
led by a health behaviorist and a physical 
therapist to address fall risks and included 
exercise component 

Hornbrook,
1994

3182 independently 
living persons aged 65 
years and older (mean = 
73) who were members 
of a group-model HMO 
(intervention = 1611; 
control = 1571) 

Patient’s home 
RCT
2 years 
Home assessment. 
Informed about 
potential home -
safety hazards and 
given a safety 
booklet

The intervention program had no significant effects 
on the probability of medical care falls or the 
number of medical care falls among fallers. Neither 
did the effects on fracture falls. The intervention 
did not have significant effects on the probability 
of being hospitalized as a result of a fall or on the 
number of hospitalized falls. 

Insufficient 
information
(implied not cost 
saving)

Not reported in dollar values. Available 
information includes 183 hours of physician’s 
assistant or nurse time and 600 hours of volunteers’ 
time in home visits. 20 hours of volunteer training 
program.
Home modification to reduce risk for falls was 
recommended to 28 subjects (out of 385 
recommendations). Self-reported fall rates were not 
significantly different between the groups; 
however, there was a trend toward fewer 
intervention subjects falling during the follow-up 
year (14% vs. 23%, p = 0.10). Intervention subjects 
had better functional status scores than controls. 

In-home geriatric assessments to screen 
for medical, functional, psychosocial and 
home hazards problems, followed by a 
letter describing findings and 
recommendations and follow-up visits by 
trained volunteers at 4-month intervals 
for 1 year. The goal is to provide 
preventive health care and improved 
health and functional status. 

Fabacher, 1994 254 community-living 
veterans, 70 years and 
older, not currently 
receiving health care at 
the Sepulveda VA 
Medical Center (131 
intervention; 123 
controls)

Patient’s home 
RCT
1 year 
Usual care 

Non-prescription drug use increased significantly 
among controls, but not among intervention 
subjects. The percent of subjects hospitalized in the 
follow-up year was similar in the two groups. No 
subject in either group was admitted to a nursing 
home.

Insufficient 
information

Individually prescribed home-based 
exercise program 

Robertson , 
2001a

240 women and men 
aged 75 years and older 
(mean = 81). Exercise 
group = 121 and control 

Patient’s home 
RCT
1 year 
Usual care 

The program costs $NZ432 (at 1998 dollars) per 
person to deliver, or $NZ1803 per fall prevented. 
$NZ155 per fall prevented when hospital costs 
averted were considered. 

Cost effective.  
Cost saving for 
those age 80 
years and older. 
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Type of intervention Author, Year Subjects 

Settings 

Research design 

Follow-up period  

Control

Costs of intervention

Effectiveness 

Health care costs or utilizations C/E Ratings 

46% reduction in the number of falls for the 
exercise group. The number of falls was 
significantly reduced in those aged 80 years and 
older, but no difference was found in participants 
ages 75 to 79 years. 

  group = 119  

Five hospital admissions were due to injuries 
caused by falls in the control group and none in the 
exercise group. The program resulted in cost 
savings of $NZ576 per fall event prevented and 
$NZ1563 per injuries fall event prevented for those 
age 80 years and older. 
The program costs $NZ418 (at 1998 dollars) per 
person to deliver, or $NZ1519 ( 441) per fall 
prevented.
30% reduction in the number of falls. Fewer 
participants had falls resulting in injuries, but there 
was no difference in the number who had serious 
injuries. 

Individually prescribed home-based 
exercise program 

Robertson,
2001b

450 women and men 
aged 80 years and older 
(mean = 84). Exercise 
group = 330 and control 
group = 120. 

Patient’s home 
CCT
1 year 
Usual care 

No difference in hospital costs resulting from falls. 
The difference in the actual costs of hospital 
admissions between participants from the exercise 
and control group as a results of a fall was not 
significant.

Cost effective but 
not cost saving. 

Charge for the 4-month physical therapy program 
was $1220 (1993 dollars) per subject. For friendly 
visits program was $189 per subject. 
Compared with the FV group, the PT group 
experienced NO significant improvements in 
overall Physical Disability Index, Sickness Impact 
Profile, or activities of daily living scores. PT used 
fewer assistive devices. 79 falls in PT vs. 60 falls in 
FV. 

Individually tailored one-on-one physical 
therapy sessions three times a week for 4 
months.

Mulrow, 1994 194 (97 in each group) 
nursing home residents 
older than 60 years 
(mean=81), dependent 
in at least two activities 
of daily living, residing 
in the nursing home for 
at least 3 months  

Nursing homes 
RCT
4 months 
Friendly visits three 
times a week for 4 
months.

Health care charges did not differ significantly 
between PT and FV groups. 

Not cost 
effective.

Not available Supervised strength and endurance 
training

Buchner , 1997 105 adults, age 68-85 
years old, (mean = 75) 
with at least mild 
deficits in strength and 
balance were selected 
from a random sample 

Community classes 
RCT
18 months 
Usual activity 

Exercise had a protective effect on risk of falling 
(relative hazard = 0.53, C.I. = .30 -.91). 42% of 
exercise subjects reported a fall compared to 60% 
of control subjects. No effects of exercise on gait, 
balance, or physical health status. 

Insufficient 
information
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Type of intervention Author, Year Subjects 

Settings 

Research design 

Follow-up period  

Control

Costs of intervention

Effectiveness 

Health care costs or utilizations C/E Ratings 

  of enrollees in a HMO  Between 7 and 18 months after randomization, 
control subjects had more outpatient clinic visits 
although there were no significant differences 
between groups in ancillary outpatient costs. 
Hospital use was similar in both groups. However, 
hospitalized controls were significantly more likely 
to spend more than 3 days in the hospital and 
sustain hospital costs over $5000 (p <.05) 
Occupational therapist intervention costs = $116 
(1997 Australian dollars) and home modification 
costs = $7. Mean intervention costs per fall 
prevented = $129 
226 falls in the intervention group and 324 falls in 
the control group. The reduction in falls was 
significant in the subgroup of people who had a 
falls history, but insignificant among subjects 
without falls history. 

Home assessment and modifications  Salkeld , 1999 530 subjects age 65 
years and older 
(mean=77) recruited 
mostly during a hospital 
stay. Intervention group 
= 264, and control 
group = 266. 

Patient’s home 
RCT
1 year 
Usual care 

The intervention led to increased overall health 
care costs (mean = $1805). The average cost per 
fall prevented was $4986. A sensitivity analysis 
was conducted by removing 15 outlier subjects. 
The average cost per fall prevented was $1921 for 
all intervention subjects and was cost saving for 
subjects who had falls history. 

Cost effective.  
Maybe cost 
saving for 
subjects who 
have falls history 
in the previous 
year. 

The average cost of the intervention per person was 
estimated to be $190 (1996 Australian dollars). 
It was assumed the fall rate = 0.4 and injury rate 
after a fall = 0.1 with no intervention. It was 
assumed that the intervention would reduce the fall 
rate over any one-year period by 25%. 

Home assessment and modifications Smith & 
Widiatmoko,
1998

75 years or over, living 
independently in the 
community 

N/A
Simulation-based
decision-analytic 
model
1 year and 10 years 
No intervention 

It was estimated on average $71.68 would be spent 
on fall-related treatment per elderly person with no 
intervention, and decreasing to $53.76 following 
intervention. Over a one-year period, incremental 
costs of introducing the intervention = $172 per 
person. Cost per fall prevented = $1721, and cost 
per injury prevented = $17208. Over a 10-year 
period, the intervention resulted in a cost saving of 
$92 per person. 

Indicative of cost 
saving under 
assumed 
effectiveness 

Practice redesign – Coleman , 1999 169 patients ages 65 Nine primary care Not available Insufficient 
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Type of intervention Author, Year Subjects 

Settings 

Research design 

Follow-up period  

Control

Costs of intervention

Effectiveness 

Health care costs or utilizations C/E Ratings 

After 24 months, no significant improvements in 
frequency of incontinence, proportion with falls, 
depression scores, physical function scores, or 
prescriptions of high-risk medications were 
demonstrated. A higher proportion of intervention 
patients rated the overall quality of their medical 
care as excellent than did control patients (40% vs. 
25%, p = 0.1) 

Chronic care clinics (disease management 
planning, medication review, patient self-
management/support group) 

 and older (mean = 77) 
with the highest risk for 
being hospitalized or 
experiencing functional 
decline (Intervention 
group = 5 physicians, 
and 96 patients, and 
control group = 4 
physicians and 73 
patients) 

physician offices in 
a large staff-model 
HMO
RCT
2 years 
Usual care 

Costs of medical care including frequency of 
hospitalization, hospital days, emergency and 
ambulatory visits, and total costs of care were not 
significantly different between intervention and 
control groups. 

information

The total 40-year costs of the flooring intervention 
are estimated to be $75,391(1995 dollars) 
The probability of hip fracture from fall was 
assumed to be 2% without safety floor and 1% with 
safety floor, yielding an estimated 6.86 hip 
fractures prevented and 15.44 life-years saved over 
40 years. 

Energy-absorbing flooring in nursing 
home

Zacker & Shea, 
1998

8 nursing home 
residents who will 
experience at least five 
falls per year and are at 
greatest risk of 
fracturing a hip. 

Atypical 200-bed 
nursing home 
Simulation-based
decision-analytic 
model
40 years 
Traditional floors 

The total 40-year direct medical costs avoided were 
estimated to be $123,545. When adding indirect 
morbidity and mortality avoided, the total benefits 
of the flooring intervention were estimated to be 
$1, 247,876. Cost effectiveness ratios of less than 
$0 per hip fracture prevented and life-year saved 
were estimated. 

Indicative of cost 
saving under 
assumed 
effectiveness 

Not available 
The persons with the identification bracelet had a 
higher probability of falling (a hazard ratio of 1.3). 
There were no differences between the two groups 
on location of fall or its severity, functional status, 
time-to-first-fall, and frequency of falling 

Identification bracelets as a reminder to 
prevent falls 

Mayo, 1994 134 high-risk patients 
(mean age = 72) who 
are undergoing in-
patient physical 
rehabilitation (65 with 
bracelet and 69 with no 
bracelet) 

A rehabilitation 
hospital
RCT
From admission to 
discharge
Patients were told to 
remember to be 
careful 

There was no significant difference between the 
two groups on length of stay (75.5 days for 
intervention group and 67.2 days for control 
group).

Insufficient 
information
(implied not cost 
effective)
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Of the 13 clinical trials, six studies reported a significant reduction in the risk of falling 

(at  = .05 level),16, 17, 106, 109, 115, 116 three studies found a marginal reduction,35, 105, 117 and 

four studies did not find such an effect.31, 99, 108, 119 Among the six studies that reported 

significant effects in reducing the risk of falling, one reported significantly fewer 

hospitalizations and a reduction in hospital days in the intervention group compared to 

the control patients106 (the subjects in this study had fallen in the week prior to having 

been recruited for the study). Three other studies also found cost saving potentials for 

high-risk elderly although not for all study subjects.78, 115, 117

Utilization of health care services was measured in two studies 

One study reported that the odds of at least one hospital admission were lower in the 

intervention group than the control group.109 Another study found fewer outpatient clinic 

visits among intervention subjects than control subjects, and the intervention group was 

significantly less likely to spend more than three days in the hospital and to sustain 

hospital costs over $5000 than controls.17 However, these two studies did not report the 

costs of interventions, so we cannot compare their cost-effectiveness with other studies, 

nor can we judge their cost savings compared to usual care.  

One study that reported a significant reduction in the risk of falling also found that fewer 

intervention participants had falls resulting in injuries, compared to control patients.116

However, since there was no difference in the two groups in terms of serious injuries, and 

the distribution of hospital cost data was highly skewed, this study did not find savings in 

hospital costs resulting from reduced falls. The remainder of the six RCT studies that 
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found either marginal or no effects on falls prevention correspondingly found no 

significant reduction in health care costs or utilization.31, 35, 99, 105, 108, 119

The results of the two simulation-based studies114, 118 suggested that cost savings would 

result from most interventions that were assumed to be effective. Even in the worst-case 

estimates, Zacker and Shea114 reported that the cost per life-year saved by preventing hip 

fractures compared very favorably with other injury-prevention interventions. 

Cost-effectiveness review by type of falls prevention intervention 

Although we identified studies of five types of interventions that included costs or health 

care utilization information, available evidence on two of them did not warrant a detailed 

discussion. Mayo and colleagues119 concluded that using identification bracelets as a 

reminder was of no benefit in preventing falls among high-risk hospitalized patients. 

Coleman and colleagues31 also did not find beneficial effects of practice redesign by 

implementing chronic-care clinics on falls prevention. Thus, although program costs were 

not reported in these two studies, these two types of interventions do not appear to be cost 

effective or cost saving. As for the other types of intervention – multifactorial, exercise 

alone, and environmental modification alone – they are discussed in greater detail below. 

However, the available evidence does not support a conclusion regarding which type of 

falls prevention intervention is most cost effective, because of the heterogeneity among 

studies and inadequate quality of the cost-effectiveness analyses. 

Multifactorial Interventions. All six multifactorial interventions involved risk-factor 

identification and tailored multifactorial prevention program or recommendations, except 

for one that utilized non-tailored group meetings.35 However, only three of the six studies 
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showed reductions in healthcare costs or utilization.78, 106, 109 Close and colleagues109 did 

not provide cost data, so we could not assess the economic impact of that study. 

Two studies reported both costs of interventions and health care costs or utilization 

outcomes. Rizzo and colleagues78 conducted a detailed economic evaluation of a home-

based multifactorial intervention. The authors compared the mean health care costs of the 

intervention group with those of the control group, in particular among high-risk 

individuals. However, a few control subjects incurred very costly hospitalizations; thus, 

the median cost may be more a representative measure of central tendency in such cases. 

If one compares median health care costs between the two groups, total health care costs 

were higher in the intervention group as well as in high-risk subgroups than in controls.

Rubenstein and coworkers106 did not intend to conduct a formal cost-benefit analysis, but 

their rough estimation was that the costs of intervention averaged less than $300 (in 1989 

dollars), while the savings averaged more than $800 annually per nursing-home faller. 

We cannot determine from these numbers whether the intervention is cost saving, 

because this report did not use a consistent perspective in costing (program vs. societal). 

The costing method which resulted in the omission of costs that were beyond the program 

implementation (from the societal perspective) and/or overestimation of the health care 

cost savings (from the program implementation perspective). 

Specific Exercise. Four studies assessed the use of specific exercises to prevent falls. One 

study used an individually prescribed home-based exercise program that involved trained 

nurses for home visits and exercise prescription.115, 116 The second study implemented 

individually tailored one-on-one physical therapy sessions provided by physical 
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therapists to nursing-home residents.99 The third study involved supervised strength and 

endurance training in community classes to enrollees of an HMO.17

Robertson and colleagues115 studied 240 women and men aged 75 years and older and 

reported fewer hospitalizations because of fall-related injuries in the exercise group than 

in the control group. In addition, the authors reported that the individually prescribed 

exercise intervention was cost saving for those aged 80 years and older. However, when 

this intervention was replicated in a multicenter controlled trial, the reduction of the 

number of falls resulted in no difference in hospital costs.116 The authors discussed 

several possible reasons for the discrepancy in the results. One possible reason is that the 

low incidence of serious injurious falls in the study samples and the highly skewed 

hospital cost distribution make the findings of reduced health care costs unreliable.  

Although the goal of the second study was to improve the function of very frail, long-

term nursing home residents, the physical therapy program provided only modest 

mobility benefits.99 Health care charges did not differ significantly, although the cost of 

delivering the physical therapy program was over $1000 more per subject than was the 

cost of control intervention (friendly visits). 

The study of strength and endurance training17 reported fewer outpatient clinic visits in 

their intervention group than in the control group, but the reduction did not result in 

significant differences between groups in ancillary outpatient costs. Nevertheless, 

although hospital use was similar in both groups, the study did report that the hospitalized 

control subjects were likely to have a significantly longer length of stay and were 

significantly more likely to incur hospital costs over $5000 than the intervention subjects. 
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However, cost-effectiveness cannot be assessed for this study, because the cost of 

intervention was not reported. 

Environmental Modification. Information regarding cost-effectiveness of environmental 

modification is available from one RCT and two simulation-based modeling studies.  

The home hazard reduction program reported that the intervention led to increased health 

care costs, although there was a reduction in the number of falls.117 The program was 

more effective and had a better cost-effectiveness ratio among persons who had fallen in 

the previous year. In their sensitivity analysis, the authors removed 15 outliers from the 

analysis who either incurred total costs that were more than three standard deviations 

above the group mean or reported more than 50 falls in the study year. With the removal 

of the outliers, the authors found that the (mean or median) cost per fall prevented 

actually represented a cost saving among subjects who had fallen in the previous year. 

However, as the authors also noted, nearly all hospital admissions during the study period 

were unrelated to falls (similar to the findings of Rizzo and colleagues78). Thus, the 

observed/apparent increase in health care costs was assumed to be a chance result.” Such 

a conclusion also challenges the validity of the cost-saving results found for the high-risk 

subjects in the sensitivity analysis. 

The long-term benefits (or effects) of an environmental modification intervention are 

more predictable than those of multifactorial interventions or exercise programs. Hence, 

both the simulation-based studies investigated the cost-effectiveness of environmental 

modification interventions over the long term (10 years in Smith and Widiatmoko118 and 

40 years in Zacker and Shea114), using available published literature. As we mentioned 
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above, the two decision analytic models indicated the potential for considerable benefit to 

be gained from either a home assessment and modification program or the Penn State 

University Safety Floor, a type of energy-absorbing flooring. Smith and Widiatmoko118

showed that over a 10-year period, the study's home assessment and modification 

program resulted in a cost saving of $92 per person (1996 Australian dollars). The study 

by Zacker and Shea114 “revealed a payback period of 10½ years if using only direct costs 

and just over 11 months when direct and indirect costs were included.” Actual clinical 

trials are needed to demonstrate the efficacy and cost-effectiveness of these falls- 

prevention strategies. 

Conclusion from Published Literature 

Whether a falls prevention intervention is cost effective or cost saving is a function of 

many parameters, including the targeted population, the environment where the targeted 

population resides, design and implementation, time, the accounting of benefits and costs, 

the perspective of costing, and the selection of a comparison group. The limited studies of 

cost-effectiveness include substantial heterogeneity in the above parameters. This 

heterogeneity hinders us from comparing the relative cost-effectiveness by type of 

intervention and from drawing definitive conclusions about the economic impact of falls 

prevention interventions. In the preceding discussion, we also assessed the quality of the 

available studies in conducting their cost-effectiveness analysis. Common threats to the 

validity of cost-effectiveness analyses in the above studies include 1) the highly selective 

trial population (that results in “cost-efficacy” instead of “cost-effectiveness” findings, 

and unknown generalizability); 2) lack of a clear perspective in accounting for costs and 
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benefits; and 3) inadequate sample size (which causes the health care cost and utilization 

outcomes to be influenced substantially by a few outliers).  

Overall, the evidence is not conclusive but suggests that an effective intervention 

provided to people with a high risk of falling has the potential to be cost saving compared 

with current practice. An effective falls prevention intervention is also likely to result in 

more efficient resource allocation than many other types of prevention interventions (e.g., 

hypertension control interventions to prevent myocardial infarctions) for elderly people. 

Further research is needed to inform policy-makers about which intervention is effective 

for what population and should use sound methodology to provide more solid evidence 

for cost-effectiveness of falls prevention interventions. 

Preliminary Cost-Effectiveness Analysis 
We conducted a preliminary analysis on the economic impact to Medicare of providing a 

falls prevention rehabilitation benefit to Medicare beneficiaries age 65 and older who 

have just fallen. The findings presented in Tables 13-18 are based on published estimates 

of fall rates, medical costs, and population projections. They are also based on 

conservative estimates of risk reduction, penetration rate, and the share of medical costs 

borne by Medicare. This analysis uses our meta-analytic estimates of the effectiveness of 

falls prevention interventions.

Population Projection. We used data from the 2000 Census to estimate the number of 

eligible Medicare beneficiaries in 2002. Assuming 1% annual growth, there will be 18.66 

million Medicare beneficiaries age 65 to 74, and 16.94 million beneficiaries age 75 and 

older in 2002.
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Number of Falls with Injury. The most comprehensive study of slip and fall injuries 

among older adults is by Rice et al., 1989,120 which was updated by Englander et al in 

1996. Englander9 estimated the annual number of falls with injury was 6,215 per 100,000 

population for persons age 65 to 74, and 10,932 per 100,000 for those age 75 and older. 

Multiplying these rates by the age-specific Medicare population in 2002 yields estimates 

of 1.16 million falls with injury among 65 to 74 year olds, and 1.85 million for Medicare 

beneficiaries age 75 and older in 2002. 

Cost per Fall with Injury. Englander9 estimated the direct medical cost of a fall resulting 

in injury was $6,215 in 1994 dollars. This estimate includes expenditures for hospital and 

nursing home care, physician and other professional services, rehabilitation, community-

based services, drugs and medical equipment, insurance administration, and home 

modification. Inflating this figure at a 5% annual rate yields a direct cost of $9,182 per 

fall with injury in 2002 dollars. If we assume (conservatively) that Medicare pays 60% of 

direct medical costs of beneficiaries, then the total cost to Medicare associated with these 

falls is $16.6 billion in 2002. 

Risk Reduction. We used our meta-analysis to estimate the expected reduction in falls due 

to the proposed intervention. The pooled estimate of the independent effect of a 

multifactorial falls assessment and management program was a 40% reduction in falls of 

all types (with and without injury). We assume the same rate of reduction in falls from 

the falls prevention rehabilitation benefit, and that the effect is proportionate across fall 

types and will reduce the number of falls with injury by 40%.  
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Cost Estimates. We assume a falls prevention rehabilitation benefit will be available to 

90% of seniors who suffer a fall, assuming the other 10% of seniors are too ill or frail for 

a rehabilitation program, or their fall results in death. Since it was estimated that 50% of 

all falls are recurrent falls 3, 121, 122, the expected number of falls with injuries should 

reduce by 542,000 (209,000 from age 65 to 74 years old; 333,000 from people 75 and 

older). The reduction of falls are from the assumed 30% of people age 65 to 74, and the 

38% of people age 75 years and older who fall at least once in a given year.

We assume a falls prevention rehabilitation benefit will include a detailed evaluation by a 

specialist(s) for the 90% of previous fallers, of whom, 60% will go through a 

rehabilitation program. The others will only be given recommendations for behavioral, 

environmental, or medical modifications (e.g., change of medicine). Additionally, all of 

these people (i.e., 90% of previous fallers) will need at least 1 follow-up visit to ensure 

that fall prevention recommendations are being implemented.  

In this modeling exercise, we assume CMS will reimburse the detailed evaluation at an 

average of $95 (this will of course vary greatly depending on the particular type and 

number of specialist referrals necessary), $280 for the rehabilitation program ($35 per 

session for 8 paid sessions, 2/week for 2 weeks then 1/week for 4 weeks), and $40 for the 

follow-up visit. Given such reimbursement rates, it is estimated that the falls prevention 

rehabilitation benefit will cost Medicare $272 million in 2002. In return for this payment, 

the number of falls with injury is expected to decrease by 542,000.  This results in an 

average cost to Medicare of about $500 to prevent a fall with injury.  The costs to 

Medicare vary by age, with a cost of $376 million for persons aged group 65-74 and a 

savings of $104 million for persons aged 75 and older (Table 13). Since Medicare only 
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pays a portion of total direct costs (we assumed 60% in this analysis), the effect of the 

falls prevention rehabilitation program on total direct costs is even more advantageous.  

We estimate the proposed program would actually result in a net savings of $1.7 billion 

when total direct health care costs are considered. 

Sensitivity Analyses. To assess the robustness of our findings to underlying assumptions, 

we substituted more conservative estimates for five critical parameters. First, we lowered 

the share of direct medical costs borne by Medicare to 50%. Second, we assumed the 

intervention would reduce fall rates by only 18% (the lower bound of the 95% confidence 

interval) rather than the 40% estimate in our base case analysis. Third, we lowered the 

penetration rate by assuming only 80% of older Medicare beneficiaries with a previous 

fall would receive the intervention in a given year. Fourth, we increased the percentage of 

Medicare beneficiaries who would need fall rehabilitation to 70%. Fifth, we raised the 

cost of fall rehabilitation to CMS from $280 to $350 per beneficiary.

Using more conservative estimates, the costs to Medicare become $770, $1,915, $242, 

$573, and $724 million respectively, in each case of a more conservative assumption of 

parameters (Tables 14-18). However, given the large number of fall-related injuries 

prevented (542,000 in base case, and 244,000 in the lower bound case scenario), the falls 

prevention rehabilitation benefit can be considered a cost-effective intervention.



82

Table 13. Cost Analysis Base Case Estimation  

Baseline Estimation Age 65-74 Age 75 and older 

Population  18,660,102  16,937,631 
Number of people fall 5,598,030 (30%) 6,351,612 (38%) 
Number of fall injuries  1,159,763  1,851,571 
Medicare cost per fall injury  $5,509  $5,509 
Medicare cost for all fall injuries   $6,389,632,621   $10,201,103,173 
Number of reduced falls with 
injury 

 208,757  333,283 

Reduced Medicare cost   ($1,150,133,872)   ($1,836,198,571) 
Intervention cost   $ 1,526,582,913   $ 1,732,084,459 
Medicare cost for fall injuries 
after intervention 

  $6,766,081,662   $10,096,989,060 

Cost (savings) to Medicare   376,449,041   ($104,114,112) 

Table 14. Cost Analysis Sensitivity Analysis 1 

Sensitivity Analysis 1: Medicare’s share = 50% of direct cost of fall injuries 

Baseline Estimation Age 65-74 Age 75 and older 

Medicare cost per fall injury  $4591  $4591 
Medicare cost for all fall injuries   $5,324,693,851   $8,500,919,311 
Reduced Medicare cost   ($958,444,893)   ($1,530,165,476) 
Cost (savings) to Medicare   $568,138,020   $201,918,983 

Table 15. Cost Analysis Sensitivity Analysis 2 

Sensitivity Analysis 2: Intervention effectiveness at lower bound of meta-analysis result = 18% 

Baseline Estimation Age 65-74 Age 75 and older 

Number of reduced falls with 
injury 

 93,941  149,977 

Reduced Medicare cost   ($517,560,242)   ($826,289,357) 
Cost (savings) to Medicare   $1,009,022,670   $905,795,102 

Table 16. Cost Analysis Sensitivity Analysis 3 

Sensitivity Analysis 3: Intervention penetration rate = 80% 

Baseline Estimation Age 65-74 Age 75 and older 

Number of reduced falls with 
injury  

 185,562  296,251 

Reduced Medicare cost   ($1,022,341,219)   ($1,632,176,508) 
Intervention cost   $ 1,356,962,589   $ 1,539,630,630 
Cost (savings) to Medicare   $334,621,370   ($92,545,878) 
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Table 17. Cost Analysis Sensitivity Analysis 4 

Sensitivity Analysis 4: Fall rehabilitation rate = 70% 

Baseline Estimation Age 65-74 Age 75 and older 

Intervention cost   $ 1,667,653,281   $ 1,892,145,069 
Cost (savings) to Medicare   $517,519,409   $55,946,498 

Table 18. Cost Analysis Sensitivity Analysis 5 

Sensitivity Analysis 5: Cost of fall rehabilitation = $350 

Baseline Estimation Age 65-74 Age 75 and older 

Intervention cost   $ 1,738,188,465   $ 1,972,175,374 
Cost (savings) to Medicare   $588,054,593   $135,976,803 

These are admittedly crude estimates. They do not take into account any costs Medicare 

might have to pay as a result of implementing the plan developed from the falls 

prevention rehabilitation benefit (although such costs - for a change in medications, or 

new eyeglasses, or home environmental modifications, etc. - are not usually paid for by 

Medicare). Neither do these estimates account for any additional benefits beyond falls 

reduction that may accrue from the intervention. Exercise, for example, has also been 

associated with other health benefits. Still, these simple estimates support the hypothesis 

that falls prevention programs may be very cost-effective from Medicare’s perspective, or 

even cost-saving from a total direct medical cost perspective. 
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QUESTION 6. SHOULD FALLS PREVENTION PROGRAMS BE TARGETED TOWARD HIGH-
RISK INDIVIDUALS? ARE THERE A FEW BASIC QUESTIONS TO IDENTIFY THESE 

INDIVIDUALS? CAN THIS BE DONE THROUGH SELF-IDENTIFICATION?
We did not find evidence supporting the hypothesis that falls prevention programs are 

most effective in high risk populations, although in theory this should be true and for 

other kinds of healthcare interventions there is empirical evidence that it is true. We 

assessed the efficacy of the two most effective interventions, multifactorial falls risk 

assessment and management program and exercise, in studies that enrolled high risk or 

non-high risk populations. No statistically significant differences in efficacy between 

groups was detected (Table 19). 

Table 19. Intervention by Population Type 

Subject who Fell at Least Once Monthly rate of falling 

Intervention  

Population 

Type 
Number of 

studies (arms) 

Adjusted Risk 

Ratio  

(95 % CI) 

Number of 

studies (arms) 

Adjusted 

Incidence

Rate Ratio  

(95 % CI) 

Multifactorial 
falls risk 
assessment and 
management 
program  

High Risk 
Population 

8 (8) 
0.82 

(0.69, 0.97) 
7 (7) 

0.60 
(0.45, 0.81) 

Multifactorial 
falls risk 
assessment and 
management 
program   

Not High 
Risk 

Population 2 (2) 
0.60 

(0.41, 0.89) 
0 (0) NR 

Exercise High Risk 
Population 

5 (5) 
0.81 

(0.61, 1.08) 
10 (10) 

1.09 
(0.84, 1.42) 

Exercise Not High 
Risk 

Population 
7 (8) 

0.82 
(0.75, 1.12) 

9 (10)  
0.71 

(0.58, 0.88) 

That being said, interventions targeted to high and low risk populations have been 

different in most studies.  For example, post-fall assessments and low-intensity exercise 

programs have been mostly targeted to frail and high-risk populations, while high 
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intensity exercise programs have been targeted to broader populations (often excluding 

high-risk participants because of poor endurance).  Therefore, comparing trials that 

focused on either high or low risk populations is not possible without some confounding 

by intervention variation. 

Though not proven, it makes clinical and scientific sense that comprehensive post-fall 

assessments and fall risk assessments should be targeted to persons at higher risk.

Because of their increased fall risk, they have the most to gain and would tend to have the 

largest effect size.  In terms of identifying individuals at high risk for falls, there are a 

number of instruments, of varying length and complexity, with greater and lesser degrees 

of sensitivity and overall accuracy.  From a practical standpoint, a simple identifier or set 

of questions is better, as long as it is reasonably accurate. With this in mind, the 

American Geriatrics Society evidence-based clinical guideline for prevention of falls (co-

chaired by Laurence Rubenstein with considerable input from the Healthy Aging Project) 

recommended the following persons to have a comprehensive fall evaluation (risk 

assessment): 1) older persons presenting for medical attention with one or more falls, 2) 

older persons who report recurrent falls (2 or more in a 6 month period), or 3) older 

persons with abnormalities of gait and/or balance.21

QUESTION 7. ARE THERE SPECIFIC FALLS PREVENTION EXERCISES RECOMMENDED FOR 

SENIORS?

Exercise is effective in falls prevention programs. A variety of reviews and meta-analyses 

describing effective exercise interventions for falls prevention for seniors are found in the 

current literature.15, 123-127 We found too few studies that directly compared different 

exercise programs to support a pooled analysis, therefore, our meta-analysis was indirect, 
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in that we compared the efficacy of different types of exercise to usual care. We did not 

find conclusive evidence supporting a recommendation for specific fall prevention 

exercises. Our results regarding exercise need to be interpreted in light of the results of 

the meta-analysis previously conducted of the Frailty and Injuries: Cooperative Studies of 

Intervention Techniques (FICSIT) trials. The meta-analysis of the FICSIT trials on the 

effect of exercise on falls in elderly patients showed that subjects in groups with exercise 

interventions had an estimated 10% lower risk of falling than control subjects (adjusted 

fall incidence ratio was 0.90, 95% CI [0.81, 0.99] p=0.04). Exercise interventions 

included training in one or more of the following: endurance, flexibility, balance 

platform, Tai Chi, and resistance.15 Our meta-analysis also showed that exercise 

interventions reduced the risk of falls, in this case by 12% (pooled risk ratio: 0.88, 95% 

CI [0.78, 1.00]) and the rate of falls by 19% (pooled risk ratio: 0.81, 95% CI 

[0.72, 0.92]). While both the FICSIT meta-analysis and our meta-analysis (Table 9) 

suggested some trends in differing effectiveness among exercises, these results were not 

consistent. The FICSIT meta-analysis concluded that balance exercises had the strongest 

effect, while our own meta-analysis showed that endurance exercise was the only 

exercise type to have statistical significance in reducing subjects who fell at least once, 

while balance exercises were most effective in reducing monthly rate of falling. As in the 

FICSIT meta-analysis, our 95% confidence intervals for the estimates of efficacy overlap, 

indicating that there are no statistically significant differences between groups. 

QUESTION 8. ARE FALLS PREVENTION PROGRAMS ACCEPTABLE TO SENIORS?

We did not find any direct evidence to answer this question, in the form of surveys, focus 

groups, or other methods that directly assess the general acceptability of falls prevention 
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interventions among seniors. Some indirect evidence can be obtained from the clinical 

trials of falls prevention interventions. About half of the studies reported the "refusal 

rate" of those contacted and eligible for the intervention. These data are presented in 

Table 20 and represent a mix of studies that attempted to enroll subjects from large 

populations or small specialty clinics. Thus the variation in the "refusal rates" may 

represent populations in different stages of "readiness to change." Furthermore, these 

refusal rates include people who refused for reasons other than the acceptability of the 

intervention. For example, people may refuse to participate in any clinical trial because 

they equate this with "experimentation." As a result of factors like these, the average 

"refusal rate" is 30.5%. Furthermore, among the studies that reported both the number of 

persons beginning the study and those completing the study, the average "dropout" rate 

was 16%. Taken together, these data suggest that the proportion of seniors for whom falls 

prevention programs are acceptable, while not precisely known, is likely substantial. 
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Table 20. Refusal Rate of Persons Eligible to Participate in 
Randomized Clinical Trials of Falls Prevention Interventions

Author, Year Text Description Statistic Provided 

Refusal Rate

(percent)

Carpenter GI, 1990 

ID#443 
Refused 59/602 9.8 % 

Fabacher D, 1994 

ID#444 
declined to participate 94/348 27 % 

Hornbrook MC, 1994 

ID#445 
declined to participate 5341/8680 61.5 % 

Lord SR, 1995 

ID#446 
declined (in exercise group) 41/100 41 % 

Mayo NE, 1994 

ID#448 
refused consent 71/431 16 % 

Means KM, 1996 

ID#450 
ineligible, unwilling, or unable 55/154 35.7 % 

Mulrow CD, 1994 

ID#451 
Refused 58/252 23 % 

Sherrington C, 1997 

ID#457 
Declined 13/85 15 % 

Wolfson L, 1996 

ID#477 

Judge JO, 1994 

ID#478 

dropped out before 
randomization/ decided not to 
participate or did not complete 
baseline test 

164/274 59.8 % 

Campbell AJ, 1997 

ID#483 

Campbell AJ 1999a 

ID#1504 

chose not to participate 359/592 60.0 % 

Rubenstein LZ, 1990 

ID#492 
Refused 45/205 22 % 

Tinetti ME, 1994 

ID#494 

Tinetti ME, 1996 

ID#497 

Refused 54/355 15.2 % 

Vetter NJ, 1992 

ID#501 
Refused 14/664 2.1 % 

Wagner EH, 1994 

ID#502 
Refused 701/2260 31 % 

Crilly RG, 1989 

ID#522 
Refused 10/60 16.7 % 

Judge JO, 1993 

ID#543 

did not wish to participate or did 
not complete the screening 
process 

30/114 26.3 % 

Lord SR, 1996a 

ID#555 
participation rate of eligible 
subjects in the intervention group 

70.9% 29.1 % 
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Table 20. Refusal Rate of Persons Eligible to Participate in 
Randomized Clinical Trials of Falls Prevention Interventions

Author, Year Text Description Statistic Provided 

Refusal Rate

(percent)

Armstrong AL, 1996a 

ID#576 
Declined 114/230 49.5 % 

Buchner DM, 1997 

ID#616 
Refused 2445/13866 17.6 % 

Ebrahim S, 1997 

ID#1204 
Refused 8/165 4.8 % 

Coleman EA, 1999 

ID#1510 
Refused 84/253 33 % 

Close J, 1999 

ID#1524 
Refused 124/521 23.8 % 

Campbell AJ, 1999b 

ID#1593 
chose not to participate 400/493 81.1 % 

Pomeroy VM, 1999 

ID#1595 
informed consent could not be 
obtained 

10/91 10.9 % 

Chandler JM, 1998 

ID#1622 
not interested 202/302 66.8 % 

Cumming RG, 1999 

ID#1699 
refused the intervention 70/264 26.5 % 

Wallace JI, 1998 

ID#1767 
Declined 39/139 28 % 

Rubenstein LZ, 2000 

ID#1988 
Refused 84/361 23.2 % 

Kannus P, 2000 

ID#3089 
refusal to continue in the 
intervention 

71/446 15.9 % 

  Mean of Means 30.5 % 
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LIMITATIONS

The primary limitation of this systematic review, common to all such reviews, is the 

quantity and quality of the original studies. Heterogeneity is another major issue. Even 

more so than in reviews of single therapies (e.g., coronary revascularization for coronary 

artery disease, pharmaceutical therapy for rheumatoid arthritis), the studies presented 

here are heterogeneous in terms of the interventions tested and populations included. 

Furthermore, many of the study-level variables are highly idiosyncratic and inter-

correlated (e.g., all studies of restraints take place in institutions). Many interventions 

have multiple components, making the assessment of the effect of the individual 

components challenging. Furthermore, the populations studied were heterogeneous in 

that some enrolled population-based samples of patients, while others enrolled attendees 

at a special clinic or even respondents to advertisements. Our assessment of the relative 

effectiveness of individual components was made using indirect methods, as we did not 

find any direct comparisons of individual components. Such indirect comparisons are not 

as powerful as direct comparisons. However, the convergent results of our two meta-

analyses lend validity to our conclusions. 

We gave equal importance to all studies that met our minimum criteria (RCTs that 

measured the percent of a group with at least one fall or the number of falls per person). 

We made no attempt to give greater importance to some studies based on "quality." The 

only validated assessment of study quality includes criteria not possible in falls 

prevention trials (double-blinding). As there is a lack of empirical evidence regarding 

other study characteristics and their relationship to bias, we did not attempt to use other 

criteria.
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Our results regarding exercise need to be interpreted in light of the results of the pre-

planned meta-analysis of the FICSIT trials. FICSIT included seven RCTs that assessed a 

variety of exercise interventions, including endurance, flexibility, platform balance, Tai 

Chi, and resistance. The meta-analysis used individual patient-level data. We could 

include only two of the individual FICSIT trials in one of our meta-analyses (subjects 

who fell at least once)16, 17 because we did not have access to the individual patient-level 

data. However, all but one FICSIT study contributed data to our second meta-analysis. 

Our results of exercise studies are in general agreement with the central FICSIT meta-

analysis result: exercise programs help prevent falls (FICSIT pooled effect: 0.9, 95% CI 

[0.81, 0.99]; our pooled effect for percent with at least one fall 0.89, 95% CI [0.81, 0.98] 

and for monthly rate of falling 0.77, 95% CI [0.68, 0.87]). FICSIT also reported pooled 

effects for balance that were greater than (but not statistically different from) the overall 

effect. Our analysis assessing monthly rate of falling also found this result, however our 

analysis assessing number of subjects who fell at least once did not.

Regarding study populations, few studies of falls prevention stratified results by gender 

or ethnicity. Most studies either did not report the ethnic composition of the sample or 

used predominantly Caucasian samples. Thus, without further evidence, it should not be 

assumed such interventions will be similarly effective among all ethnic groups.  
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CONCLUSIONS 

1. Falls prevention programs as a group have been shown to reduce the risk of 

experiencing a fall by 11% and  monthly rate of falling by 23%.  

2. Because few studies of single falls prevention interventions exist, statistical 

models were used to examine the independent effects of the four interventions 

with sufficient evidence to synthesize – multifactorial falls risk assessment and 

mangement; exercise; environmental modification; and education. Evidence 

supports a multifactorial falls risk assessment and management program as the 

most effective intervention. Exercise is the next most effective independent 

intervention. Thus, the evidence suggests that to be successful, falls prevention 

interventions should either use a multifactorial falls risk assessment and 

management program or exercise. However, the best approach to preventing falls 

is likely to use both a multifactorial falls risk assessment and management 

program along with exercise. 

3. Falls risk assessments must be coupled with individually-tailored follow-up 

interventions to be effective.  

4. Risk factor identification, which is one component of a multifactorial falls risk 

assessment and management program , may be self administered or administered 

by a professional. Both population-based public health approaches and medical 

model approaches are effective. 

5. Our meta-analyses showed that exercise interventions reduce the risk of falls by 

12% and the number of falls by 19%.  While numerous exercise programs have 

been recommended to help prevent falls, there are insufficient data to identify the 
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most effective exercises.  

6. Successful falls prevention interventions have been delivered by a variety of 

providers, including exercise instructors, nurses, physical therapists, social 

workers, and teams of multiple providers. There is currently insufficient evidence 

to conclude that one provider type is preferable over another. 

7. While not conclusive, the evidence suggests that falls prevention programs 

provided to seniors have the potential to be highly cost-effective compared with 

current practice. We estimate that a falls prevention rehabilitation program as a 

new Medicare benefit would be highly cost effective (even cost-saving in persons 

older than age 75) by preventing Medicare costs from injuries due to falls 

8. In the absence of new resources, it seems unlikely that much progress will be 

made in getting seniors to receive the benefits of falls prevention activities. 
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RECOMMENDATIONS

1. There is strong evidence that falls prevention programs are effective at preventing 

falls, and therefore ways are needed to better integrate these programs into the current 

care received by seniors. 

2. There is strong evidence to support adding a falls prevention rehabilitation program 

as a new Medicare benefit.  Such a program would be eligible to beneficiaries who 

have fallen, and would encompass a multifactorial risk assessment with a supervised 

exercise program. 



95

References Cited 

 1.  Blake AJ, Morgan K, Bendall MJ, et al. Falls by elderly people at home: Prevalence and associated factors. 
Age Ageing. 1988;17:365-372. Rec #: 2759 

 2.  O'Loughlin JL, Robitaille Y, Boivin JF, et al. Incidence of and risk factors for falls and injurious falls among 
the community-dwelling elderly. Am J Epidemiol. 1993;137(3):342-54. Rec #: 669 

 3.  Tinetti ME, Speechley M, Ginter SP. Risk factors for falls among elderly persons living in the community. N
Eng J Med. 1988;319:1701-1707. Rec #: 2064 

 4.  Alexander BH, Rivara FP, Wolf ME. The cost and frequency of hospitalization for fall-related injuries in 
older adults. Am J Public Health. 1992;82(7):1020-3. Rec #: 9085 

 5.  Sattin RW, Lambert Huber DA, DeVito CA, et al. The incidence of fall injury events among the elderly in a 
defined population. Am J Epidemiol. 1990;131(6):1028-37. Rec #: 9086 

 6.  Nevitt MC, Cummings SR, Hudes ES. Risk factors for injurious falls: A prospective study. J Gerontol.
1991;46:164-170. Rec #: 2033 

 7.  Tinetti ME, Doucette J, Claus E, et al. Risk factors for serious injury during falls by older persons in the 
community. J Am Geriatr Soc. 1995;43(11):1214-21. Rec #: 2573 

 8.  Dunn JE, Furner SE, Miles TP. Do falls predict institutionalization in older persons? An analysis of data from 
the Longitudinal Study of Aging. J Aging Health. 1993;5(2):194-207. Rec #: 9087 

 9.  Englander F, Hodson TJ, Terregrossa RA. Economic dimensions of slip and fall injuries. J Forensic Sci.
1996;41(5):733-46. Rec #: 632 

 10.  Incidence and costs to Medicare of fractures among Medicare beneficiaries aged > or = 65 years.  United 
States, July 1991-1992. MMWR Morb Mortal Wkly Rep. 1996;45(41):877-83. Rec #: 9088 

 11.  Schneider EL, Guralnik JM. The aging of America. Impact on health care costs. JAMA. 1990;263(17):2335-
40. Rec #: 9089 

 12.  Gillespie LD , Gillespie WJ, Cumming R, Lamb SE, Rowe BH. Interventions for preventing falls in the 
elderly. In: The Cochrane Library, Issue 3. 2002. Rec #: 709 

 13.  Paffenbarger RS, Hyde RT. Exercise in the prevention of coronary heart disease. Prev Med. 1984;13:3-22. 
Rec #: 3191 

 14.  Stata Corporation. Stata Statistical Software: Release 6.0. College Station TX: Stata Corporation; 1999. Rec 
#: 5095 

 15.  Province MA, Hadley EC, Hornbrook MC, et al. The effects of exercise on falls in elderly patients. A 
preplanned meta- analysis of the FICSIT Trials. Frailty and Injuries: Cooperative Studies of Intervention 
Techniques. JAMA. 1995;273(17):1341-7. Rec #: 473 

 16.  Tinetti ME, Baker DI, McAvay G, et al. A multifactorial intervention to reduce the risk of falling among 
elderly people living in the community. N Engl J Med. 1994;331(13):821-7. Rec #: 494 

 17.  Buchner DM, Cress ME, de Lateur BJ, et al. The effect of strength and endurance training on gait, balance, 
fall risk, and health services use in community-living older adults. J Gerontol A Biol Sci Med Sci.
1997;52(4):M218-24. Rec #: 617 

 18.  Tideiksaar R, Kay AD. What causes falls?  A logical diagnostic procedure. Geriatrics. 1986;41:32-50. Rec #: 
2058

 19.  Woolf SH. AHCPR Interim Manual for Clinical Practice Guideline Development. Rockville, MD: 
Department of Health and Human Services; 1991. Rec #: 5032 

 20.  Rubenstein LZ, Powers CM, MacLean CH. Quality indicators for the management and prevention of falls 
and mobility problems in vulnerable elders. Ann Intern Med. 2001;135(8 Part 2):641-758. Rec #: 3402 



Accepted Articles  

96

 21.  American Geriatrics Society, British Geriatrics Society, American Academy of Orthopaedic Surgeons Panel 
on Falls Prevention. Guideline for the prevention of falls in older persons. J Am Geriatr Soc.
2001;49(5):664-72. Rec #: 5005 

 22.  Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports of randomized clinical trials: is 
blinding necessary? Control Clin Trials. 1996;17(1):1-12. Rec #: 5100 

 23.  DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials. 1986;7:177-183. Rec #: 2734 

 24.  Hedges LV, Olkin I. Statistical Methods for Meta-Analysis. San Deigo, CA: Academic Press Inc. 1985. Rec 
#: 5099 

 25.  Berkey CS, Hoaglin DC, Mosteller F, et al. A random-effects regression model for meta-analysis. Stat Med.
1995;14(4):395-411. Rec #: 5096 

 26.  Sharp SJ. Meta-analysis regression. STATA Technical Bulletin. 1998;42:16-22. Rec #: 5097 

 27.  Rothman KJ, Greenland S. Modern Epidemiology. Philadelphia: Lippincott-Raven Publishers. 1998. Rec #: 
3401

 28.  Begg CB, Mazumdar M. Operating characteristics of a rank correlation test for publication bias. Biometrics.
1994;50(4):1088-1101. Rec #: 3398 

 29.  Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis detected by a simple graphical test.  BMJ 
. 1997;315(7109):629-34. Rec #: 3399 

 30.  Reinsch S, MacRae P, Lachenbruch PA, et al. Attempts to prevent falls and injury: A prospective community 
study. Gerontologist. 1992;32(4):450-6. Rec #: 491 

 31.  Coleman EA, Grothaus LC, Sandhu N, et al. Chronic care clinics: a randomized controlled trial of a new 
model of primary care for frail older adults. J Am Geriatr Soc. 1999;47(7):775-783. Rec #: 1510 

 32.  McRae PG, Feltner ME, Reinsch SA. A one-year exercise program for older women:  Effects on falls, 
injuries, and physical performance. J Aging Phys Activitiy. 1994;2:127-142. Rec #: 2027 

 33.  Millar AM. A trial of falls prevention. Age and Ageing. 1999;28(Suppl 1):15. Rec #: 3617 

 34.  Jensen J, Lundin-Olsson L, Nyberg L, et al. Fall and Injury Prevention in older people living in residential 
care facilities. Ann Intern Med. 2002;136:733-741. Rec #: 3654 

 35.  Hornbrook MC, Stevens VJ, Wingfield DJ, et al. Preventing falls among community-dwelling older persons: 
Results from a randomized trial. Gerontologist. 1994;34(1):16-23. Rec #: 445 

 36.  El Faizy M, Reinsch S. Home safety intervention for the prevention of falls. Phys Occup Ther Geriatr.
1994;12(3):33-49. Rec #: 583 

 37.  Steinberg M, Cartwright C, Peel N, et al. A sustainable programme to prevent falls and near falls in 
community dwelling older people: results of a randomised trial. J Epidemiol Community Health.
2000;54(3):227-32. Rec #: 2523 

 38.  Fiatarone MA, O'Neill EF, Doyle N, et al. The Boston FICSIT study: the effects of resistance training and 
nutritional supplementation on physical frailty in the oldest old. J Am Geriatr Soc. 1993;41(3):333-7. 
Rec #: 528 

 39.  Wolfson L, Whipple R, Judge J, et al. Training balance and strength in the elderly to improve function. J Am 
Geriatr Soc. 1993;41(3):341-3. Rec #: 479 

 40.  Armstrong AL, Oborne J, Coupland CA, et al. Effects of hormone replacement therapy on muscle 
performance and balance in post-menopausal women. Clin Sci (Colch). 1996b;91(6):685-90. Rec #: 442 

 41.  Bowling A, Formby J, Grant K. Accidents in elderly care: A randomised controlled trial (Part 2). Nurs Stand.
1992;6(30):28-31. Rec #: 513 

 42.  Hu MH, Woollacott MH. Multisensory training of standing balance in older adults: I. Postural stability and 
one-leg stance balance. J Gerontol. 1994a;49(2):M52-61. Rec #: 541 



Accepted Articles  

97

 43.  Gray-Donald K, Payette H, Boutier V. Randomized clinical trial of nutritional supplementation shows little 
effect on functional status among free-living frail elderly. J Nutr. 1995;125(12):2965-71. Rec #: 3603 

 44.  Caplan GA, Ward JA, Brennan NJ, et al. Hospital in the home: a randomised controlled trial. Med J Aust.
1999;170(4):156-60. Rec #: 3608 

 45.  Hopman-Rock M, Staats PG, Tak EC, et al. The effects of a psychomotor activation programme for use in 
groups of cognitively impaired people in homes for the elderly. Int J Geriatr Psychiatry.
1999;14(8):633-42. Rec #: 3611 

 46.  Donald IP, Pitt K, Armstrong E, et al. Preventing falls on an elderly care rehabilitation ward. Clin Rehabil.
2000;14(2):178-85. Rec #: 3621 

 47.  Sauvage Jr LR, Myklebust BM, Crow Pan J, et al. A clinical trial of strengthening and aerobic exercise to 
improve gait and balance in elderly male nursing home residents. Am J Phys Med Rehabil.
1992;71(6):333-42. Rec #: 453 

 48.  Sherrington C, Lord SR. Home exercise to improve strength and walking velocity after hip fracture: A 
randomized controlled trial. Arch Phys Med Rehabil. 1997;78(2):208-12. Rec #: 457 

 49.  Topp R, Mikesky A, Wigglesworth J, et al. The effect of a 12-week dynamic resistance strength training 
program on gait velocity and balance of older adults. Gerontologist. 1993;33(4):501-6. Rec #: 467 

 50.  Wolfson L, Whipple R, Derby C, et al. Balance and strength training in older adults: Intervention gains and 
Tai Chi maintenance. J Am Geriatr Soc. 1996;44(5):498-506. Rec #: 477 

 51.  Judge JO, Whipple RH, Wolfson LI. Effects of resistive and balance exercises on isokinetic strength in older 
persons. J Am Geriatr Soc. 1994;42(9):937-46. Rec #: 478 

 52.  Crilly RG, Willems DA, Trenholm KJ, et al. Effect of exercise on postural sway in the elderly. Gerontology.
1989;35(2-3):137-43. Rec #: 522 

 53.  Hu MH, Woollacott MH. Multisensory training of standing balance in older adults: II. Kinematic and 
electromyographic postural responses. J Gerontol. 1994b;49(2):M62-71. Rec #: 540 

 54.  Judge JO, Lindsey C, Underwood M, et al. Balance improvements in older women: Effects of exercise 
training. Phys Ther. 1993;73(4):254-62; discussion 263-5. Rec #: 543 

 55.  Lichtenstein MJ, Shields SL, Shiavi RG, et al. Exercise and balance in aged women: A pilot controlled 
clinical trial. Arch Phys Med Rehabil. 1989;70(2):138-43. Rec #: 553 

 56.  Lord SR, Lloyd DG, Nirui M, et al. The effect of exercise on gait patterns in older women: A randomized 
controlled trial. J Gerontol A Biol Sci Med Sci. 1996a;51(2):M64-70. Rec #: 555 

 57.  Lord SR, Ward JA, Williams P. Exercise effect on dynamic stability in older women: A randomized 
controlled trial. Arch Phys Med Rehabil. 1996b;77(3):232-6. Rec #: 556 

 58.  Mills EM. The effect of low-intensity aerobic exercise on muscle strength, flexibility, and balance among 
sedentary elderly persons. Nurs Res. 1994;43(4):207-11. Rec #: 562 

 59.  Ploeg J, Black ME, Hutchison BG, et al. Personal, home and community safety promotion with community-
dwelling elderly persons: Response to a public health nurse intervention. Can J Public Health.
1994;85(3):188-91. Rec #: 572 

 60.  Buchner DM, Cress ME, de Lateur BJ, et al. A comparison of the effects of three types of endurance training 
on balance and other fall risk factors in older adults. Aging (Milano). 1997;9(1-2):112-9. Rec #: 616 

 61.  Wolf SL, Barnhart HX, Ellison GL, et al. The effect of Tai Chi Quan and computerized balance training on 
postural stability in older subjects. Atlanta FICSIT Group. Frailty and Injuries: Cooperative Studies on 
Intervention Techniques. Phys Ther. 1997;77(4):371-81; discussion 382-4. Rec #: 701 

 62.  Coogler CE, Wolf SL. Geriatrics. Balance training in elderly fallers and nonfallers. Rehabil Rd Prog Rep.
1994;30-31:96-7. Rec #: 1355 

 63.  Taaffe DR, Duret C, Wheeler S, et al. Once-weekly resistance exercise improves muscle strength and 



Accepted Articles  

98

neuromuscular performance in older adults. J Am Geriatr Soc. 1999;47(10):1208-1214. Rec #: 1506 

 64.  Verfaillie DF, Nichols JF, Turkel E, et al. Effects of resistance, balance, and gait training on reduction of risk 
factors leading to falls in elders. J Aging Phys Activity. 1997;5(3):213-228. Rec #: 1551 

 65.  Rooks DS, Ransil BJ, Hayes WC. Self-paced exercise and neuromotor performance in community-dwelling 
older adults. J Aging Phys Activity. 1997;5(2):135-149. Rec #: 1558 

 66.  Chandler JM, Duncan PW, Kochersberger G, et al. Is lower extremity strength gain associated with 
improvement in physical performance and disability in frail, community-dwelling elders? Arch Phys 
Med Rehabil. 1998;79(1):24-30. Rec #: 1622 

 67.  Jones CJ, Robichaux J, Williams P, et al. The effects of a 16-week exercise program on the dynamic balance 
of older adults. J Clin Exp Gerontol. 1992;14(2):165-182. Rec #: 1878 

 68.  Nichols JF, Hitzelberger LM, Sherman JG, et al. Effects of resistance training on muscular strength and 
funcational abilities of community-dwelling older adults. J Aging Phys Activity. 1995;3:238-250. Rec #: 
2495

 69.  Roberts BL, Fitzpatrick JJ. Improving balance. Therapy of movement. J Gerontol Nurs. 1983;9(3):151-6. 
Rec #: 2509 

 70.  Cameron ID, Stafford B, Cumming RG, et al. Hip protectors improve falls self-efficacy. Age Ageing.
2000;29(1):57-62. Rec #: 2518 

 71.  Lindmark B, Lagerstrom C, Naessen T, et al. Performance in functional balance tests during menopausal 
hormone replacement: a double-blind placebo-controlled study. Physiother Res Int. 1999;4(1):43-54. 
Rec #: 1283 

 72.  Cutson TM, Gray SL, Hughes MA, et al. Effect of a single dose of diazepam on balance measures in older 
people. J Am Geriatr Soc. 1997;45(4). Rec #: 1557 

 73.  Pomeroy VM, Warren CM, Honeycombe C, et al. Mobility and dementia: is physiotherapy treatment during 
respite care effective? Int J Geriatr Psychiatry. 1999;14(5):389-97. Rec #: 1595 

 74.  Lips P, Graafmans WC, Ooms ME, et al. Vitamin D supplementation and fracture incidence in elderly 
persons. A randomized, placebo-controlled clinical trial. Ann Intern Med. 1996;124(4):400-6. Rec #: 
1677

 75.  Chapuy MC, Arlot ME, Duboeuf F, et al. Vitamin D3 and calcium to prevent hip fractures in elderly women. 
N Engl J Med. 1992;327(23):1637-42. Rec #: 1686 

 76.  Wallace JI, Buchner DM, Grothaus L, et al. Implementation and effectiveness of a community based health 
promotion program for older adults. Journals of Gerontology - Series A Biological Sciences and 
Medical Sciences. 1998;53(4):M301-M306. Rec #: 1767 

 77.  Dawson-Hughes B, Harris SS, Krall EA, et al. Effect of calcium and vitamin D supplementation on bone 
density in men and women 65 years of age or older. N Engl J Med. 1997;337(10):670-6. Rec #: 3602 

 78.  Rizzo JA, Baker DI, McAvay G, et al. The cost-effectiveness of a multifactorial targeted prevention program 
for falls among community elderly persons. Med Care. 1996;34(9):954-69. Rec #: 418 

 79.  Tinetti ME, McAvay G, Claus E. Does multiple risk factor reduction explain the reduction in fall rate in the 
Yale FICSIT Trial? Frailty and Injuries Cooperative Studies of Intervention Techniques. Am J 
Epidemiol. 1996;144(4):389-99. Rec #: 497 

 80.  Capezuti E, Strumpf NE, Evans LK, et al. The relationship between physical restraint removal and falls and 
injuries among nursing home residents. J Gerontol A Biol Sci Med Sci. 1998;53(1):M47-52. Rec #: 621 

 81.  Gardner M. Home-based exercises to prevent falls in elderly women. NZ J Physiother. 1998;26(3):6. Rec #: 
1297

 82.  Robertson MC, Devlin N, Scuffham P, et al. Economic evaluation of a community based exercise programme 
to prevent falls. J Epidemiol Community Health. 2001;55(8):600-6. Rec #: 3601 



Accepted Articles  

99

 83.  Pereira MA. Ten year follow-up of a randomized exercise trial in  post-menopausal women [PhD Thesis]. 
1996. Rec #: 3618 

 84.  Peel N, Steinberg M, Williams G. Home safety assessment in the prevention of falls among older people. 
Aust N Z J Public Health. 2000;24(5):536-9. Rec #: 3607 

 85.  Capezuti EA. The Relationship Between Physical Restraint Removal and Fall-Related Incidents and Injuries 
Among Nursing Home Residents. University of Pennsylvania; 1995. [Dissertation]. Rec #: 1316 

 86.  Campbell AJ, Robertson MC, Gardner MM, et al. Falls prevention over 2 years: a randomized controlled trial 
in women 80 years and older. Age Ageing. 1999a;28(6):513-518. Rec #: 1504 

 87.  Campbell AJ, Robertson MC, Gardner MM, et al. Randomised controlled trial of a general practice 
programme of home based exercise to prevent falls in elderly women. BMJ. 1997;315(7115):1065-9. 
Rec #: 483 

 88.  Pereira MA, Kriska AM, Day RD, et al. A randomized walking trial in postmenopausal women: effects of 
physical activity and health 10 years later. Arch Intern Med. 1998;158(15):1695-1701. Rec #: 1533 

 89.  Peel N, Cartwright C, Steinberg M. Monitoring slips, trips and falls in the older community: Preliminary 
results. Health Promot J Australia. 1998;8(2):148-150. Rec #: 3259 

 90.  Tennstedt S, Howland J, Lachman M, et al. A randomized, controlled trial of a group intervention to reduce 
fear of falling and associated activity restriction in older adults. J Gerontol B Psychol Sci Soc Sci.
1998;53(6):P384-92. Rec #: 1195 

 91.  Kannus P, Parkkari J, Niemi S, et al. Prevention of hip fracture in elderly people with use of a hip protector. 
N Engl J Med. 2000;343(21):1506-13. Rec #: 3089 

 92.  Tideiksaar R, Feiner CF, Maby J. Falls prevention: The efficacy of a bed alarm system in an acute-care 
setting. Mt Sinai J Med. 1993;60(6):522-7. Rec #: 493 

 93.  Widen Holmqvist L, von Koch L, Kostulas V, et al. A randomized controlled trial of rehabilitation at home 
after stroke in southwest Stockholm. Stroke. 1998;29(3):591-7. Rec #: 3610 

 94.  Vellas B, Albarede JL. [A randomized clinical trial on the value of raubasine-dihydroergoctistine (Iskedyl 
(TM)) in the prevention of post fall syndrome]. Psychologie Medicale. 1991;23(7):831-839. Rec #: 3619 

 95.  Kenny RA, Richardson DA. Carotid sinus syndrome and falls in older adults. Am J Geriatr Cardiol.
2001;10(2):97-9. Rec #: 3622 

 96.  Ray WA, Taylor JA, Meador KG, et al. A randomized trial of a consultation service to reduce falls in nursing 
homes. JAMA. 1997;278(7):557-62. Rec #: 1198 

 97.  Armstrong AL. Hormone Replacement Therapy - Effects on Strength, Balance, and Bone Density. 
Nottingham, UK: University of Nottingham; 1996a. [Dissertation]. Rec #: 576 

 98.  McMurdo ME, Mole PA, Paterson CR. Controlled trial of weight bearing exercise in older women in relation 
to bone density and falls. BMJ. 1997;314(7080):569. Rec #: 449 

 99.  Mulrow CD, Gerety MB, Kanten D, et al. A randomized trial of physical rehabilitation for very frail nursing 
home residents. JAMA. 1994;271(7):519-24. Rec #: 451 

 100.  Rubenstein LZ, Josephson KR, Trueblood PR, et al. Effects of group exercise program on strength, mobility 
and falls among fall-prone elderly men. J Gerontol . 2000;6:M1-M5. Rec #: 1988 

 101.  Ryan JW, Spellbring AM. Implementing strategies to decrease risk of falls in older women. J Gerontol Nurs.
1996;22(12):25-31. Rec #: 681 

 102.  Vetter NJ, Lewis PA, Ford D. Can health visitors prevent fractures in elderly people? BMJ.
1992;304(6831):888-90. Rec #: 501 

 103.  Jitapunkul S. A randomised controlled trial of regular surveillance in Thai elderly using a simple 
questionnaire administered by non-professional personnel. J Med Assoc Thai. 1998;81(5):352-6. Rec #: 
3604



Accepted Articles  

100

 104.  Carpenter GI, Demopoulos GR. Screening the elderly in the community: Controlled trial of dependency 
surveillance using a questionnaire administered by volunteers. BMJ. 1990;300(6734):1253-6. Rec #: 443 

 105.  Fabacher D, Josephson K, Pietruszka F, et al. An in-home preventive assessment program for independent 
older adults: A randomized controlled trial. J Am Geriatr Soc. 1994;42(6):630-8. Rec #: 444 

 106.  Rubenstein LZ, Robbins AS, Josephson KR, et al. The value of assessing falls in an elderly population. A 
randomized clinical trial. Ann Intern Med. 1990;113(4):308-16. Rec #: 492 

 107.  Wagner EH, LaCroix AZ, Grothaus L, et al. Preventing disability and falls in older adults: A population-
based randomized trial. Am J Public Health. 1994;84(11):1800-6. Rec #: 502 

 108.  Gallagher EM, Brunt H. Head over heels: Impact of a health promotion program to reduce falls in the elderly. 
Can J Aging. 1996;15:84-96. Rec #: 578 

 109.  Close J, Ellis M, Hooper R, et al. Prevention of falls in the elderly trial (PROFET): a randomised controlled 
trial. Lancet. 1999;353(9147):93-97. Rec #: 1524 

 110.  McMurdo ME, Millar AM, Daly F. A randomized controlled trial of fall prevention strategies in old peoples' 
homes. Gerontology. 2000;46(2):83-87. Rec #: 1984 

 111.  van Haastregt J, Diederiks J, Crebolder H. Effects of a programme of multifactorial home visits on falls and 
mobility impairments in elderly people at risk: randomised controlled trial. BMJ. 2000;321(7267):994. 
Rec #: 3091 

 112.  Crome P, Hill S, Mossman J, et al. A randomised controlled trial of a nurse led falls prevention clinic 
[abstract]. Journal of the American Geriatrics Society. 2000;48(8):S78. Rec #: 3633 

 113.  Lauritzen JB, Petersen MM, Lund B. Effect of external hip protectors on hip fractures. Lancet.
1993;341(8836):11-3. Rec #: 549 

 114.  Zacker C, Shea D. An economic evaluation of energy-absorbing flooring to prevent hip fractures. Int J 
Technol Assess Health Care. 1998;14(3):446-57. Rec #: 3095 

 115.  Robertson MC, Devlin N, Gardner MM, et al. Effectiveness and economic evaluation of a nurse delivered 
home exercise programme to prevent falls. 1: Randomized controlled trial. BMJ. 2001a;322:697-701. 
Rec #: 3260 

 116.  Robertson MC, Gardner MM, Devlin N, et al. Effectiveness and economic evaluation of a nurse delivered 
home exercise programme to prevent falls. 2: Controlled trial in multiple centres. BMJ. 2001b;322:701-
704. Rec #: 3261 

 117.  Salkeld G, Cumming RG, O'Neill E, et al. The cost effectiveness of a home hazard reduction program to 
reduce falls among older persons. Aust NZ J Public Health. 2000;24(3):265-71. Rec #: 3094 

 118.  Smith RD, Widiatmoko D. The cost-effectiveness of home assessment and modification to reduce falls in the 
elderly. Aust NZ J Public Health. 1998;22(4):436-40. Rec #: 1616 

 119.  Mayo NE, Gloutney L, Levy AR. A randomized trial of identification bracelets to prevent falls among 
patients in a rehabilitation hospital. Arch Phys Med Rehabil. 1994;75(12):1302-8. Rec #: 448 

 120.  Rice DP, MacKenzie EJ, et al.  San Francisco: Institute for Health and Aging, Injury Prevention Center; 
1989. Rec #: 3400 

 121.  Sattin RW. Falls among older persons: A public health perspective. Annu Rev Public Health. 1992;13:489-
508. Rec #: 2045 

 122.  Campbell AJ, Borrie MJ, Spears GF. Risk factors for falls in a community-based prospective study of people 
70 years and older. J Gerontol. 1989;44:M112-M117. Rec #: 2725 

 123.  Chandler JM, Hadley EC. Exercise to improve physiologic and functional performance in old age. Clin
Geriatr Med. 1996;12(4):761-84. Rec #: 517 

 124.  Snow CM. Exercise effects on falls in frail elderly: Focus on strength. J Appl Biomech. 1999;15(1):84-91. 
Rec #: 1571 



Accepted Articles  

101

 125.  Brown AP. Reducing falls in elderly people: A review of exercise interventions. Physiother Theory Pract.
1999;15(2):59-68. Rec #: 1579 

 126.  Gardner MM, Robertson MC, Campbell AJ. Exercise in preventing falls and fall related injuries in older 
people: a review of randomised controlled trials. Br J Sports Med. 2000;34(1):7-17. Rec #: 2520 

 127.  Gillespie LD, Gillespie WJ, Cumming R, et al. Preventing falls and subsequent injury in older people. Effect 
Health Care Bull. 1996;2:1-16. Rec #: 3113 



102

Accepted Articles - Falls Evidence Report

Armstrong AL. Hormone replacement therapy - 
Effects on strength, balance, and bone 
density.  96Ÿ. Nottingham, UK, University 
of Nottingham. 
Rec#: 576 

Armstrong AL, Oborne J, Coupland CA, Macpherson 
MB, Bassey EJ, Wallace WA. Effects of 
hormone replacement therapy on muscle 
performance and balance in post-
menopausal women.  Clin Sci (Colch). 
1996b;91:685-90.
Rec#: 442 

Bowling A, Formby J, Grant K. Accidents in elderly 
care: A randomised controlled trial (Part 2).  
Nurs Stand. 1992;6:28-31.
Rec#: 513 

Buchner DM, Cress ME, de Lateur BJ, et al. A 
comparison of the effects of three types of 
endurance training on balance and other fall 
risk factors in older adults.  Aging (Milano). 
1997;9:112-9.
Rec#: 616 

Buchner DM, Cress ME, de Lateur BJ, et al. The 
effect of strength and endurance training on 
gait, balance, fall risk, and health services 
use in community-living older adults.  J 
Gerontol A Biol Sci Med Sci. 
1997;52:M218-24.
Rec#: 617 

Cameron ID, Stafford B, Cumming RG, et al. Hip 
protectors improve falls self-efficacy.  Age 
Ageing. 2000;29:57-62.
Rec#: 2518 

Campbell AJ, Robertson MC, Gardner MM, Norton 
RN, Buchner DM. Falls prevention over 2 
years: a randomized controlled trial in 
women 80 years and older.  Age Ageing. 
1999a;28:513-8.
 Rec#: 1504 

Campbell AJ, Robertson MC, Gardner MM, Norton 
RN, Buchner DM. Psychotropic medication 
withdrawal and a home-based exercise 
program to prevent falls: a randomized, 
controlled trial.  J Am Geriatr Soc. 
1999b;47:850-3.
Rec#: 1593 

Campbell AJ, Robertson MC, Gardner MM, Norton 
RN, Tilyard MW, Buchner DM. 
Randomised controlled trial of a general 
practice programme of home based exercise 
to prevent falls in elderly women.  BMJ. 
1997;315:1065-9.
Rec#: 483 

Capezuti E, Strumpf NE, Evans LK, Grisso JA, 
Maislin G. The relationship between 
physical restraint removal and falls and 
injuries among nursing home residents.  J 
Gerontol A Biol Sci Med Sci. 1998;53:M47-
52.
Rec#: 621 

Capezuti EA. The relationship between physical 
restraint removal and fall-related incidents 
and injuries among nursing home residents.  
95.  University of Pennsylvania. 
Rec#: 1316 

Caplan GA, Ward JA, Brennan NJ, Coconis J, Board 
N, Brown A. Hospital in the home: a 
randomised controlled trial.  Med J Aust. 
1999;170:156-60.
Rec#: 3608 

Carpenter GI, Demopoulos GR. Screening the elderly 
in the community: Controlled trial of 
dependency surveillance using a 
questionnaire administered by volunteers.  
BMJ. 1990;300:1253-6.
Rec#: 443 

Cerny K, Blanks R, Mohamed O, et al. The effect of a 
multidimensional exercise program on 
strength, range of motion, balance, and gait 
in the well elderly.  Gait & Posture. 
1998;7:185-6.
Rec#: 717 

Chandler JM, Duncan PW, Kochersberger G, 
Studenski S. Is lower extremity strength 
gain associated with improvement in 
physical performance and disability in frail, 
community-dwelling elders?  Arch Phys 
Med Rehabil. 1998;79:24-30.
Rec#: 1622 

Chapuy MC, Arlot ME, Duboeuf F, et al. Vitamin D3 
and calcium to prevent hip fractures in 
elderly women.  N Engl J Med. 
1992;327:1637-42.
Rec#: 1686 



Accepted Articles   

103

Close J, Ellis M, Hooper R, et al. Prevention of falls in 
the elderly trial (PROFET): a randomised 
controlled trial.  Lancet. 1999;353:93-7.
Rec#: 1524 

Coleman EA, Grothaus LC, Sandhu N, Wagner EH. 
Chronic care clinics: a randomized 
controlled trial of a new model of primary 
care for frail older adults.  J Am Geriatr Soc. 
1999;47:775-83.
Rec#: 1510 

Coogler CE, Wolf SL. Geriatrics. Balance training in 
elderly fallers and nonfallers.  Rehabil Rd 
Prog Rep. 1994;30-31:96-7.
Rec#: 1355 

Crilly RG, Willems DA, Trenholm KJ, Hayes KC, 
Delaquerriere Richardson LF. Effect of 
exercise on postural sway in the elderly.  
Gerontology. 1989;35:137-43.
Rec#: 522 

Crome P, Hill S, Mossman J, Stockdale P. A 
randomised controlled trial of a nurse led 
falls prevention clinic [abstract].  Journal of 
the American Geriatrics Society. 
2000;48:S78
Rec#: 3633 

Cumming RG, Thomas M, Szonyi G, et al. Home 
visits by an occupational therapist for 
assessment and modification of 
environmental hazards: a randomized trial of 
falls prevention .  J Am Geriatr Soc. 
1999;47:1397-402.
Rec#: 1699 

Cutson TM, Gray SL, Hughes MA, Carson SW, 
Hanlon JT. Effect of a single dose of 
diazepam on balance measures in older 
people.  J Am Geriatr Soc. 1997;45:
Rec#: 1557 

Dawson-Hughes B, Harris SS, Krall EA, Dallal GE. 
Effect of calcium and vitamin D 
supplementation on bone density in men and 
women 65 years of age or older.  N Engl J 
Med. 1997;337:670-6.
Rec#: 3602 

Donald IP, Pitt K, Armstrong E, Shuttleworth H. 
Preventing falls on an elderly care 
rehabilitation ward.  Clin Rehabil. 
2000;14:178-85.
Rec#: 3621 

Ebrahim S, Thompson PW, Baskaran V, Evans K. 
Randomized placebo-controlled trial of brisk 
walking in the prevention of 
postmenopausal osteoporosis.  Age Ageing. 
1997;26:253-60.
Rec#: 1204 

El Faizy M, Reinsch S. Home safety intervention for 
the prevention of falls.  Phys Occup Ther 
Geriatr. 1994;12:33-49.
Rec#: 583 

Fabacher D, Josephson K, Pietruszka F, Linderborn K, 
Morley JE, Rubenstein LZ. An in-home 
preventive assessment program for 
independent older adults: A randomized 
controlled trial.  J Am Geriatr Soc. 
1994;42:630-8.
Rec#: 444 

Gallagher EM, Brunt H. Head over heels: Impact of a 
health promotion program to reduce falls in 
the elderly.  Can J Aging. 1996;15:84-96.
Rec#: 578 

Gardner M. Home-based exercises to prevent falls in 
elderly women.  NZ J Physiother. 1998;26:6
Rec#: 1297 

Gray-Donald K, Payette H, Boutier V. Randomized 
clinical trial of nutritional supplementation 
shows little effect on functional status 
among free-living frail elderly.  J Nutr. 
1995;125:2965-71.
Rec#: 3603 

Hopman-Rock M, Staats PG, Tak EC, Droes RM. The 
effects of a psychomotor activation 
programme for use in groups of cognitively 
impaired people in homes for the elderly.  
Int J Geriatr Psychiatry. 1999;14:633-42.
Rec#: 3611 

Hornbrook MC, Stevens VJ, Wingfield DJ, Hollis JF, 
Greenlick MR, Ory MG. Preventing falls 
among community-dwelling older persons: 
Results from a randomized trial.  
Gerontologist. 1994;34:16-23.
Rec#: 445 

Hu MH, Woollacott MH. Multisensory training of 
standing balance in older adults: I. Postural 
stability and one-leg stance balance.  J 
Gerontol. 1994a;49:M52-61.
Rec#: 541 

Hu MH, Woollacott MH. Multisensory training of 
standing balance in older adults: II. 
Kinematic and electromyographic postural 
responses.  J Gerontol. 1994b;49:M62-71.
Rec#: 540 



Accepted Articles   

104

Jensen J, Lundin-Olsson L, Nyberg L, Gustafson Y. 
Fall and Injury Prevention in older people 
living in residential care facilities.  Ann 
Intern Med. 2002;136:733-41.
Rec#: 3654 

Jitapunkul S. A randomised controlled trial of regular 
surveillance in Thai elderly using a simple 
questionnaire administered by non-
professional personnel.  J Med Assoc Thai. 
1998;81:352-6.
Rec#: 3604 

Jones CJ, Robichaux J, Williams P, Rikli R. The 
effects of a 16-week exercise program on 
the dynamic balance of older adults.  J Clin 
Exp Gerontol. 1992;14:165-82.
Rec#: 1878 

Judge JO, Lindsey C, Underwood M, Winsemius D. 
Balance improvements in older women: 
Effects of exercise training.  Phys Ther. 
1993;73:254-62; discussion 263-5.
Rec#: 543 

Judge JO, Whipple RH, Wolfson LI. Effects of 
resistive and balance exercises on isokinetic 
strength in older persons.  J Am Geriatr Soc. 
1994;42:937-46.
Rec#: 478 

Kannus P, Parkkari J, Niemi S, Pasanen M, et al. 
Prevention of hip fracture in elderly people 
with use of a hip protector.  N Engl J Med. 
2000;343:1506-13.
Rec#: 3089 

Kenny RA, Richardson DA. Carotid sinus syndrome 
and falls in older adults.  Am J Geriatr 
Cardiol. 2001;10:97-9.
Rec#: 3622 

Lichtenstein MJ, Shields SL, Shiavi RG, Burger C. 
Exercise and balance in aged women: A 
pilot controlled clinical trial.  Arch Phys 
Med Rehabil. 1989;70:138-43.
Rec#: 553 

Lindmark B, Lagerstrom C, Naessen T, Larsen H, 
Persson I. Performance in functional balance 
tests during menopausal hormone 
replacement: a double-blind placebo-
controlled study.  Physiother Res Int. 
1999;4:43-54.
Rec#: 1283 

Lips P, Graafmans WC, Ooms ME, Bezemer PD, 
Bouter LM. Vitamin D supplementation and 
fracture incidence in elderly persons. A 
randomized, placebo-controlled clinical 
trial.  Ann Intern Med. 1996;124:400-6.
Rec#: 1677 

Lord SR, Lloyd DG, Nirui M, Raymond J, Williams P, 
Stewart RA. The effect of exercise on gait 
patterns in older women: A randomized 
controlled trial.  J Gerontol A Biol Sci Med 
Sci. 1996a;51:M64-70.
Rec#: 555 

Lord SR, Ward JA, Williams P. Exercise effect on 
dynamic stability in older women: A 
randomized controlled trial.  Arch Phys Med 
Rehabil. 1996b;77:232-6.
Rec#: 556 

Lord SR, Ward JA, Williams P, Strudwick M. The 
effect of a 12-month exercise trial on 
balance, strength, and falls in older women: 
a randomized controlled trial.  J Am Geriatr 
Soc. 1995;43:1198-206.
Rec#: 446 

Mayo NE, Gloutney L, Levy AR. A randomized trial 
of identification bracelets to prevent falls 
among patients in a rehabilitation hospital.  
Arch Phys Med Rehabil. 1994;75:1302-8.
Rec#: 448 

McMurdo ME, Millar AM, Daly F. A randomized 
controlled trial of fall prevention strategies 
in old peoples' homes.  Gerontology. 
2000;46:83-7.
Rec#: 1984 

McMurdo ME, Mole PA, Paterson CR. Controlled 
trial of weight bearing exercise in older 
women in relation to bone density and falls.  
BMJ. 1997;314:569
Rec#: 449 

McRae PG, Feltner ME, Reinsch SA. A one-year 
exercise program for older women:  Effects 
on falls, injuries, and physical performance.  
J Aging Phys Activitiy. 1994;2:127-42.
Rec#: 2027 

Means KM, Rodell DE, O'Sullivan PS, Cranford LA. 
Rehabilitation of elderly fallers: Pilot study 
of a low to moderate intensity exercise 
program.  Arch Phys Med Rehabil. 
1996;77:1030-6.
Rec#: 450 

Millar AM. A trial of falls prevention.  Age and 
Ageing. 1999;28:15
Rec#: 3617 



Accepted Articles   

105

Mills EM. The effect of low-intensity aerobic exercise 
on muscle strength, flexibility, and balance 
among sedentary elderly persons.  Nurs Res. 
1994;43:207-11.
Rec#: 562 

Mulrow CD, Gerety MB, Kanten D, et al. A 
randomized trial of physical rehabilitation 
for very frail nursing home residents.  
JAMA. 1994;271:519-24.
Rec#: 451 

Nichols JF, Hitzelberger LM, Sherman JG, Patterson 
P. Effects of resistance training on muscular 
strength and funcational abilities of 
community-dwelling older adults.  J Aging 
Phys Activity. 1995;3:238-50.
Rec#: 2495 

Peel N, Cartwright C, Steinberg M. Monitoring slips, 
trips and falls in the older community: 
Preliminary results.  Health Promot J 
Australia. 1998;8:148-50.
Rec#: 3259 

Pereira MA. Ten year follow-up of a randomized 
exercise trial in  post-menopausal women 
[PhD Thesis]. 
Rec#: 3618 

Pereira MA, Kriska AM, Day RD, Cauley JA, Laporte 
RE, Kuller LH. A randomized walking trial 
in postmenopausal women: effects of 
physical activity and health 10 years later.  
Arch Intern Med. 1998;158:1695-701.
Rec#: 1533 

Pfeifer M, Begerow B, Minne HW, Abrams C, 
Nachtigall D, Hansen C. Effects of a short-
term vitamin D and calcium 
supplementation on body sway and 
secondary hyperparathyroidism in elderly 
women.  J Bone Miner Res. 2000;15:1113-
8.
Rec#: 3605 

Ploeg J, Black ME, Hutchison BG, Walter SD, Scott 
EA, Chambers LW. Personal, home and 
community safety promotion with 
community-dwelling elderly persons: 
Response to a public health nurse 
intervention.  Can J Public Health. 
1994;85:188-91.
Rec#: 572 

Pomeroy VM, Warren CM, Honeycombe C, et al. 
Mobility and dementia: is physiotherapy 
treatment during respite care effective?  Int J 
Geriatr Psychiatry. 1999;14:389-97.
Rec#: 1595 

Ray WA, Taylor JA, Meador KG, et al. A randomized 
trial of a consultation service to reduce falls 
in nursing homes.  JAMA. 1997;278:557-62.
Rec#: 1198 

Reinsch S, MacRae P, Lachenbruch PA, Tobis JS. 
Attempts to prevent falls and injury: A 
prospective community study.  
Gerontologist. 1992;32:450-6.
Rec#: 491 

Rizzo JA, Baker DI, McAvay G, Tinetti ME. The 
cost-effectiveness of a multifactorial 
targeted prevention program for falls among 
community elderly persons.  Med Care. 
1996;34:954-69.
Rec#: 418 

Roberts BL, Fitzpatrick JJ. Improving balance. 
Therapy of movement.  J Gerontol Nurs. 
1983;9:151-6.
Rec#: 2509 

Robertson MC, Devlin N, Scuffham P, Gardner MM, 
Buchner DM, Campbell AJ. Economic 
evaluation of a community based exercise 
programme to prevent falls.  J Epidemiol 
Community Health. 2001;55:600-6.
Rec#: 3601 

Robertson MC, Devlin N, Gardner MM, Campbell AJ. 
Effectiveness and economic evaluation of a 
nurse delivered home exercise programme 
to prevent falls. 1: Randomized controlled 
trial.  BMJ. 2001a;322:697-701.
Rec#: 3260 

Rooks DS, Ransil BJ, Hayes WC. Self-paced exercise 
and neuromotor performance in community-
dwelling older adults.  J Aging Phys 
Activity. 1997;5:135-49.
Rec#: 1558 

Rubenstein LZ, Josephson KR, Trueblood PR, et al. 
Effects of group exercise program on 
strength, mobility and falls among fall-prone 
elderly men.  J Gerontol . 2000;6:M1-M5
Rec#: 1988 

Rubenstein LZ, Robbins AS, Josephson KR, 
Schulman BL, Osterweil D. The value of 
assessing falls in an elderly population. A 
randomized clinical trial.  Ann Intern Med. 
1990;113:308-16.
Rec#: 492 

Ryan JW, Spellbring AM. Implementing strategies to 
decrease risk of falls in older women.  J 
Gerontol Nurs. 1996;22:25-31.
Rec#: 681 



Accepted Articles   

106

Salkeld G, Cumming RG, O'Neill E, Thomas M, 
Szonyi G, Westbury C. The cost 
effectiveness of a home hazard reduction 
program to reduce falls among older 
persons.  Aust NZ J Public Health. 
2000;24:265-71.
Rec#: 3094 

Sauvage Jr LR, Myklebust BM, Crow Pan J, et al. A 
clinical trial of strengthening and aerobic 
exercise to improve gait and balance in 
elderly male nursing home residents.  Am J 
Phys Med Rehabil. 1992;71:333-42.
Rec#: 453 

Schoenfelder DP. A fall prevention program for 
elderly individuals. Exercise in long- term 
care settings.  J Gerontol Nurs. 2000;26:43-
51.
Rec#: 3624 

Sherrington C, Lord SR. Home exercise to improve 
strength and walking velocity after hip 
fracture: A randomized controlled trial.  
Arch Phys Med Rehabil. 1997;78:208-12.
Rec#: 457 

Steinberg M, Cartwright C, Peel N, Williams G. A 
sustainable programme to prevent falls and 
near falls in community dwelling older 
people: results of a randomised trial.  J 
Epidemiol Community Health. 2000;54:227-
32.
Rec#: 2523 

Taaffe DR, Duret C, Wheeler S, Marcus R. Once-
weekly resistance exercise improves muscle 
strength and neuromuscular performance in 
older adults.  J Am Geriatr Soc. 
1999;47:1208-14.
 Rec#: 1506 

Tennstedt S, Howland J, Lachman M, Peterson E, 
Kasten L, Jette A. A randomized, controlled 
trial of a group intervention to reduce fear of 
falling and associated activity restriction in 
older adults.  J Gerontol B Psychol Sci Soc 
Sci. 1998;53:P384-92.
Rec#: 1195 

Tideiksaar R, Feiner CF, Maby J. Falls prevention: 
The efficacy of a bed alarm system in an 
acute-care setting.  Mt Sinai J Med. 
1993;60:522-7.
Rec#: 493 

Tinetti ME, Baker DI, McAvay G, et al. A 
multifactorial intervention to reduce the risk 
of falling among elderly people living in the 
community.  N Engl J Med. 1994;331:821-
7.
Rec#: 494 

Tinetti ME, McAvay G, Claus E. Does multiple risk 
factor reduction explain the reduction in fall 
rate in the Yale FICSIT Trial? Frailty and 
Injuries Cooperative Studies of Intervention 
Techniques.  Am J Epidemiol. 
1996;144:389-99.
Rec#: 497 

Topp R, Mikesky A, Wigglesworth J, Holt Jr W, 
Edwards JE. The effect of a 12-week 
dynamic resistance strength training 
program on gait velocity and balance of 
older adults.  Gerontologist. 1993;33:501-6.
Rec#: 467 

van Haastregt J, Diederiks J, Crebolder H. Effects of a 
programme of multifactorial home visits on 
falls and mobility impairments in elderly 
people at risk: randomised controlled trial.  
BMJ. 2000;321:994
Rec#: 3091 

Vellas B, Albarede JL. [A randomized clinical trial on 
the value of raubasine-dihydroergoctistine 
(Iskedyl (TM)) in the prevention of post fall 
syndrome].  Psychologie Medicale. 
1991;23:831-9.
Rec#: 3619 

Verfaillie DF, Nichols JF, Turkel E, Hovell MF. 
Effects of resistance, balance, and gait 
training on reduction of risk factors leading 
to falls in elders.  J Aging Phys Activity. 
1997;5:213-28.
Rec#: 1551 

Vetter NJ, Lewis PA, Ford D. Can health visitors 
prevent fractures in elderly people?  BMJ. 
1992;304:888-90.
Rec#: 501 

Wagner EH, LaCroix AZ, Grothaus L, et al. 
Preventing disability and falls in older 
adults: A population-based randomized trial.  
Am J Public Health. 1994;84:1800-6.
Rec#: 502 

Wallace JI, Buchner DM, Grothaus L, et al. 
Implementation and effectiveness of a 
community based health promotion program 
for older adults.  Journals of Gerontology - 
Series A Biological Sciences and Medical 
Sciences. 1998;53:M301-M306
Rec#: 1767 



Accepted Articles   

107

Widen Holmqvist L, von Koch L, Kostulas V, et al. A 
randomized controlled trial of rehabilitation 
at home after stroke in southwest 
Stockholm.  Stroke. 1998;29:591-7.
Rec#: 3610 

Wolf SL, Barnhart HX, Ellison GL, Coolger CE. The 
effect of Tai Chi Quan and computerized 
balance training on postural stability in older 
subjects. Atlanta FICSIT Group. Frailty and 
Injuries: Cooperative Studies on 
Intervention Techniques.  Phys Ther. 
1997;77:371-81; discussion 382-4.
Rec#: 701 

Wolf SL, Barnhart HX, Kutner NG, McNeely E, 
Coogler C, Xu T. Reducing frailty and falls 
in older persons: an investigation of Tai Chi 
and computerized balance training. Atlanta 
FICSIT Group. Frailty and Injuries: 
Cooperative Studies of Intervention 
Techniques.  J Am Geriatr Soc. 
1996;44:489-97.
Rec#: 503 

Wolfson L, Whipple R, Derby C, et al. Balance and 
strength training in older adults: Intervention 
gains and Tai Chi maintenance.  J Am 
Geriatr Soc. 1996;44:498-506.
Rec#: 477 



108

Rejected Articles - Falls Evidence Report

Biomechanics: human locomotion and gait training. 
Rehabil Rd Prog Rep 1995 32:36-50. [Rec#: 
1351] 

Close the loop: create fall-reporting process: 
retrospective look may lead to improvement. 
Home Care Qual Manage 1998 4:(3)43-4, 
52. [Rec#: 1432] 

Falls aren't funny: prevent accidents before they 
happen. Univ Tex Lifetime Health Lett 1998 
10:(9)6. [Rec#: 1376] 

Healthy aging. Do whatever you can to avoid falls. 
Health News 1999 17:( 2)8. [Rec#: 1363] 

Innovative treatment of osteoporosis. Ann Long Term 
Care 1999 Jun:Meet Rep: 1-8. [Rec#: 1366] 

Patient information. Decreasing your risk of falls. Am 
Fam Phys 1997 56:(7)1823. [Rec#: 1478] 

Predictor tool may stop falls before they happen: risk 
assessment at intake is key to program. 
Home Care Qual Manage 1998 4:(3)40-3, 
52. [Rec#: 1433] 

Preventing falls and further injury in older people. 
Nursing Standard 1996 10:(47)32-33. [Rec#: 
3669] 

Preventing falls in elderly. Physiother Frontline 1997 
3:(23)18. [Rec#: 1350] 

Product focus. Fall prevention: new products . Nurs 
Homes 1999 48:(3)58, 60. [Rec#: 1401] 

Risk of falls and injury in Alzheimer's disease. Focus 
Geriatr Care Rehabil 1998 12:(1)1, 3-12. 
[Rec#: 1503] 

Staying healthy: vigilance pays off in preventing falls. 
Harv Health Lett 1999 24:(6)6-7.  [Rec#: 
1364] 

Aaron J, Gallagher J, Stasiak L, Anderson J, Longton 
E, Nordin B, et al. Frequency of 
osteomalacia in fractures of the proximal 
femur. Lancet 1974 1:229-233. [Rec#: 2788] 

Abbruzzese LD. Hospital extra. The Tinetti 
Performance-Oriented Mobility Assessment 
Tool. Am J Nurs 1998 98:(12)16J-L. [Rec#: 
1446] 

Abreu N, Hutchins J, Matson J, Polizzi N, Seymour 
CJ. Effect of group versus home visit safety 
education and prevention strategies for 
falling in community-dwelling elderly 
persons. Home Health Care Manage Pract 
1998 10:(4)57-65. [Rec#: 1501] 

Aguilar JJ, Santos FJ, Usabiaga T, Renau E, San 
Segundo R, Galvez S. Physical exercise and 
prevention of osteoporosis. Review 
[Spanish]. Rehabilitacion 1999 33:(3)195-9. 
[Rec#: 1278] 

Agurs Collins T, Watson EL. Weight, nutrition, 
lifestyle factors and risk for osteoporosis. J 
Nutr Elderly 1998 18:(1)15-26. [Rec#: 
1387] 

Aisen ML, Iverson D, Schwalbe C, Weaver B, Aisen 
PS. Falls on a neurorehabilitation unit: 
Reassessment of a prevention program. J 
Am Paraplegia Soc 1994 17:(4)179-82. 
[Rec#: 506] 

Aisen PS, Deluca T, Lawlor BA. Falls among 
geropsychiatry inpatients associated with 
PRN medications for agitation. Int J Geriatr 
Psychiatry 1992 7:709-712. [Rec#: 2782] 

Alexander NB, Ulbrich J, Raheja A, Channer D . 
Geriatrics. Rising from the floor in older 
adults. Rehabil Rd Prog Rep 1998 35:107-8. 
[Rec#: 1421] 

Allander E, Gullberg B, Johnell O, Kanis JA, Ranstam 
J, Elffors L. Falls and hip fracture. A 
reasonable basis for possibilities for 
prevention? Some preliminary data from the 
MEDOS study Mediterranean Osteoporosis 
Study. Scand J Rheumatol Suppl 1996 
103:49-52; discussion 53. [Rec#: 507] 

Allegrante. Self-efficacy and strength training to 
improve postoperative rehabilitation of hip 
fracture patients. Clinical Trials . [Rec#: 
3635] 

Allen A, Simpson JM. A primary care based fall 
prevention programme. Physiother Theory 
Pract 1999 15:(2)121-133. [Rec#: 1577] 

Allen CM, Becker PM, McVey LJ, Saltz C, Feussner 
JR, Cohen HJ. A randomized, controlled 
clinical trial of a geriatric consultation team. 
Compliance with recommendations. JAMA 
1986 255:(19)2617-21. [Rec#: 508] 



Rejected Articles

109

Altman DG. Study to predict which elderly patients 
will fall shows difficulties in deriving and 
validating a model. BMJ 1997 
315:(7118)1309. [Rec#: 610] 

American Medical Directors Association. Falls and 
Fall Risk. Clinical Practice Guideline 1998. 
AMA; 1998. [Rec#: 704] 

Aminzadeh F, Edwards N. Exploring seniors' views on 
the use of assistive devices in fall 
prevention. Public Health Nurs 1998 
15:(4)297-304. [Rec#: 1332] 

Aminzadeh F, Plotnikoff R, Edwards N. Development 
and evaluation of the Cane Cognitive 
Mediator Instrument. Nurs Res 1999 
48:(5)269-75. [Rec#: 1359] 

Anacker SL, Di Fabio RP. Influence of sensory inputs 
on balance and mobility in elderly human 
subjects. Phys Ther 1992 72:(6)536. [Rec#: 
2497] 

Anaker SL, DiFabio RP. Influence of sensory inputs 
on standing balance in community-dwelling 
elders with a recent history of falling. Phys 
Ther 1992 72:575-584. [Rec#: 1990] 

Andersen PK, Gill RD. Cox's regression model for 
counting processes: A large sample study. 
Ann Statistics 1982 10:1100-1120. [Rec#: 
2733] 

Anderson I, Campbell A, Dunn A, Runciman J. 
Osteomalacia in elderly women. Scottish 
Med J 1966 11:429-35. [Rec#: 2790] 

Applegate WB. Managing the older patient with 
hypertension. Am J Health 1993 6:277-
282S. [Rec#: 2786] 

Arbesman MC. A case control study of mechanical 
restraint use, rehabilitation therapies and 
staffing adequacy as risk factors for falls in 
an elderly hospitalized population. State 
University of New York at Buffalo. 1995. 
[Rec #: 1313] 

Arbesman MC, Wright C. Mechanical restraints, 
rehabilitation therapies, and staffing 
adequacy as risk factors for falls in an 
elderly hospitalized population. Rehabil 
Nurs 1999 24:(3)122-8, 135. [Rec#: 1296] 

Arden NK, Nevitt MC, Lane NE, Gore LR, Hochberg 
MC, Scott JC, et al. Osteoarthritis and risk 
of falls, rates of bone loss, and osteoporotic 
fractures. Study of Osteoporotic Fractures 
Research Group. Arthritis Rheum 1999 
42:(7)1378-85. [Rec#: 1594] 

Arfken CL, Lach HW, Birge SJ, et al. The prevelance 
and correlates of fear of falling in elderly 
persons living in the community. Am J 
Public Health 1994 84:565-570. [Rec#: 
1991] 

Arfken CL, Lach HW, McGee S, Birge SJ, Miller JP. 
Visual acuity, visual disabilities and falling 
in the elderly. J Aging Health  1994 6:38-50. 
[Rec#: 1992] 

Aronow WS, Ahn C. Association of postprandial 
hypotension with incidence of falls, 
syncope, coronary events, stroke, and total 
mortality at 29-month follow-up in 499 
older nursing home residents. J Am Geriatr 
Soc 1997 45:(9)1051-3. [Rec#: 1493] 

Ash KL, MacLeod P, Clark L. A case control study of 
falls in the hospital setting. J Gerontol Nurs 
1998 24:(12)7-15. [Rec#: 1442] 

Ashley MJ, Gryfe CI, Amies A. A longitudinal study 
of falls in an elderly population.  II. Some 
circumstances of falling. Age Ageing 1977 
6:211-220. [Rec#: 1993] 

Ashton J, Gilbert D, Hayward G, O'dell C, Rogowski 
B. Predicting patient falls in an acute care 
nursing setting. Kans Nurse  1989 64:(10)3-
5. [Rec#: 3665] 

Ashton Miller JA, Yeh MW, Richardson JK, 
Galloway T. A cane reduces loss of balance 
in patients with peripheral neuropathy: 
Results from a challenging unipedal balance 
test. Arch Phys Med Rehabil 1996 77 
:(5)446-52. [Rec#: 509] 

Askham J, Glucksman E, Owens O, Swift C, Tinker 
A, Yu G. A Review of Research on Fall 
Among Elderly People. London: Age 
Concern Institute of Gerontology; 1990. 
[Rec#: 3269] 

Askham J, Glucksman E, Owens O, Swift C, Tinker 
A, Yu G. A review of research on falls 
among elderly people. London: Age 
Concern Institute of Gerontology; 1990. 
[Rec#: 1994] 



Rejected Articles

110

Bakarich A, McMillan V, Prosser R. The effect of a 
nursing intervention on the incidence of 
older patient falls. Aust J Adv Nurs 1997 
15:(1)26-31. [Rec#: 611] 

Baker S. Injuries: The neglected epidemic. J Trauma 
1985 27:343-8. [Rec#: 2791] 

Baker SP, Harvey AJ. Fall injuries in the elderly. Clin 
Geriatr Med 1985 1:501-512. [Rec#: 1995] 

Bannigan K. Research in practice: the University of 
York. A strategy for falls. Ther Wkly 1997 
24:(24)8. [Rec#: 1454] 

Baraff LJ, Della Penna R, Williams N, Sanders A. 
Practice guideline for the ED management 
of falls in community-dwelling elderly 
persons. Kaiser Permanente Medical Group. 
Ann Emerg Med 1997 30:(4)480-92. [Rec#: 
612] 

Baraff LJ, Della Penna RD, Williams N, Sanders A. 
Practice guideline for the ED management 
of falls in community-dwelling elderly 
persons. Ann Emerg Med 1997 30:(4)480-
92. [Rec#: 1330] 

Baraff LJ, Lee TJ, Kader S, Della Penna R. Effect of a 
practice guideline for emergency department 
care of falls in elder patients on subsequent 
falls and hospitalizations for injuries [see 
comments]. Acad Emerg Med 1999 
6:(12)1224-31. [Rec#: 2517] 

Barbieri EB. Patient falls are not patient accidents. J 
Gerontol Nurs 1983 9:(3)165-73. [Rec#: 
511] 

Barker SM, O'Brien CN, Carey D, Weissman GK. 
Quality improvement in action: a falls 
prevention and management program. Mt 
Sinai J Med 1993 60:(5)387-90. [Rec#: 
3660] 

Barlett H, Burnip S. Quality of care in nursing homes 
for older people: providers' perspectives and 
priorities. NT Res 1998 3:(4)257-68. [Rec#: 
1275] 

Barr J, Brown P, Perry G.  Risk factors associated 
with falls in the elderly rehabilitation client. 
Aust J Ageing 1999 18:(1)27-31. [Rec#: 
1515] 

Bateman M. Prevention of falls in people over 65. 
Nurs Times 1998 94:(32)62-3. [Rec#: 1462] 

Bates DW, Pruess K, Souney P, Platt R. Serious falls 
in hospitalized patients: correlates and 
resource utilization. Am J Med 1995 
99:(2)137-43. [Rec#: 613] 

Bath PA, Morgan K. Differential risk factor profiles 
for indoor and outdoor falls in older people 
living at home in Nottingham, UK. Eur J 
Epidemiol 1999 15:(1)65-73. [Rec#: 1600] 

Beaves RG, Joseph H, Rohrer JE, Zeitler RR. Cost 
effectiveness. How should it be determined? 
Eval Health Prof 1988 11:(2)213-30. [Rec#: 
3102] 

Becker C, Walterjung B, Scapan K, Kron M, Nikolaus 
T. Study design of a multifactorial 
intervention trial to reduce proximal femoral 
fractures in institutionalized elderly - goals 
and design of a population based study. Z 
Gerontol Geriatr 1997 30:(4 )293-297. 
[Rec#: 1544] 

Beier MT, Maricic MJ, Staats DO. Management of 
osteoporosis and risk assessment for falls in 
long-term care. Ann Long Term Care 1998 
6:(Suppl D)1-16. [Rec#: 1435] 

Belfield P, Young J, Bagnall W, Mulley G. Deliberate 
falls in the elderly. Age Ageing 1987 
16:123-4. [Rec#: 2792] 

Bellew JW. Nonpathological changes in the 
neuromuscular system as a function of 
aging. Issues Aging 1998 21:(4)3-9. [Rec#: 
1397] 

Berg WP, Alessio HM, Mills EM, Tong C. 
Circumstances and consequences of falls in 
independent community- dwelling older 
adults. Age Ageing 1997 26:(4)261-8. 
[Rec#: 3627] 

Berg WP, Lapp BA. The effect of a practical 
resistance training intervention on mobility 
in independent, community-dwelling older 
adults. J Aging Phys Activity 1998 6:(1)18-
35. [Rec#: 1468] 

Bergland A, Pettersen AM, Laake K. Falls reported 
among elderly Norwegians living at home. 
Physiother Res Int 1998 3:(3)164-74. [Rec#: 
1456] 

Berman P, O'Reilly SC. Clinical aspects of gait 
disturbance in the elderly. Rev Clinical 
Gerontol 1995 5:83-88. [Rec#: 705] 



Rejected Articles

111

Berry G, Fisher R, Lang S. Detrimental incidents, 
including falls in an elderly institutional 
population. J Am Geriatr Soc 1981 
29:(7)322-324. [Rec#: 2793] 

Berstein AB, Schur CL. Expenditures for 
unintentional injuries among the elderly. J 
Aging Health 1990 2:157-178. [Rec#: 2721] 

Bezon J, Echevarria KH, Smith GB. Nursing outcome 
indicator: preventing falls for elderly people. 
Outcomes Manage Nurs Pract 1999 
3:(3)112-7. [Rec#: 1386] 

Bhala RP, O'Donnell J, Thoppil E. Ptophobia. Phobic 
fear of falling and its clinical management. 
Phys Ther 1982 62:(2)187-90. [Rec#: 2498] 

Binder EF, Brown M, Craft S, Schechtman KB, Birge 
SJ. Effects of a group exercise program on 
risk factors for falls in frail older adults. J 
Aging Phys Activity 1994  2:25-37. [Rec#: 
586] 

Birge SJ. Can falls and hip fracture be prevented in 
frail older adults? J Am Geriatr Soc 1999 
47:(10)1265-1266. [Rec#: 1568] 

Bisdorff AR, Bronstein AM, Wolsley C, Gresty MA, 
Davies A, Young A. EMG responses to free 
fall in elderly subjects and akinetic rigid 
patients. J Neurol Neurosurg Psychiatry 
1999 66:(4)447-55. [Rec#: 1599] 

Black DM, Cummings SR, Karpf DB, Cauley JA, 
Thompson DE, Nevitt MC, et al. 
Randomised trial of effect of alendronate on 
risk of fracture in women with existing 
vertebral fractures. Fracture Intervention 
Trial Research Group. Lancet 1996 
348:(9041)1535-41. [Rec#: 3672] 

Black F, Wall C, Rockette H, Kitch R. Normal subject 
postural sway during the Romberg Test. Am 
J Otolaryngology 1982 3:(5)309-318. [Rec#: 
2794] 

Blake A, Morgan K, Bendall M, Dallosso H, Ebrahim 
S, Arie T, et al. Falls by elderly people at 
home: Prevalence and associated factors. 
Age Ageing 1988  17:(6)365-372. [Rec#: 
2795] 

Blake AJ, Morgan K, Bendall MJ, et al. Falls by 
elderly people at home: Prevalence and 
associated factors. Age Ageing 1988 
17:365-372. [Rec#: 2759] 

Blake AJ, Norgan J, Bendall MJ, et al. Falls by elderly 
persons at home: Prevelance and associated 
factors. Age Ageing 1988 17:365-372. 
[Rec#: 2719] 

Blegen MA, Vaughn T. A multisite study of nurse 
staffing and patient occurrences. Nurs Econ 
1998 16:(4)196-203. [Rec#: 1481] 

Blumenthal MD, Davie JW. Dizziness and falling in 
elderly psychiatric outpatients. Am J 
Psychiatry 1980 137:(2)203-6. [Rec#: 2499] 

Bohannon RW, Andrews AW, Thomas MW. Walking 
speed: reference values and correlates for 
older adults. J Orthop Sports Phys Ther 
1996 24:(2)86-90. [Rec#: 614] 

Boninger ML, Robinson CJ, Whitney S, Redfern MS, 
Musolino MC. Geriatrics. Minimizing falls 
in the elderly. Rehabil Rd Prog Rep 1998 
35:108-9. [Rec#: 1420] 

Boucher C. Accidents among old persons. Geriatrics 
1959 293-300. [Rec#: 2796] 

Bouxsein ML, Coan BS, Lee SC. Prediction of the 
strength of the elderly proximal femur by 
bone mineral density and quantitative 
ultrasound measurements of the heel and 
tibia. Bone 1999 25:( 1)49-54. [Rec#: 1591] 

Bowling A, Formby J. Accidents in elderly care: A 
randomised controlled trial (Part 1). Nurs 
Stand 1992 6:(29)28-30. [Rec#: 514] 

Bowling A, Formby J, Grant K. Accidents in elderly 
care: A randomised controlled trial (Part 3). 
Nurs Stand 1992 6:(31)25-7. [Rec#: 512] 

Brady R, Chester FR, Pierce LL, Salter JP, Schreck S, 
Radziewicz R. Geriatric falls: Prevention 
strategies for the staff. J Gerontol Nurs 1993 
19:(9)26-32. [Rec#: 515] 

Braun BL. Knowledge and perception of fall-related 
risk factors and fall-reduction techniques 
among community-dwelling elderly 
individuals. Phys Ther 1998 78:(12)1262-
76. [Rec#: 1309] 

Briggs AH. Handling uncertainty in cost-effectiveness 
models. Pharmacoeconomics 2000 
17:(5)479-500. [Rec#: 3096] 



Rejected Articles

112

Brill PA, Matthews M, Mason J, Davis D, Mustafa T, 
Macera C. Improving functional 
performance through a group-based free 
weight strength training program in 
residents of two assisted living communities. 
Phys Occup Ther Geriatr 1998 15:(3)57-69. 
[Rec#: 1422] 

Brown AP. Reducing falls in elderly people: A review 
of exercise interventions. Physiother Theory 
Pract 1999 15:(2)59-68. [Rec#: 1579] 

Buchner D, Cress ME, Wagner EH, de Lateur BJ . The 
role of exercise in fall prevention: 
Developing targeting criteria for exercise 
programs. In: Vellas B, Toupet M, 
Rubenstein L, Albarede JL, Christen Y. 
(Eds.) Falls, balance, and gait disorders in 
the elderly. Amsterdam: Elsevier; 1992. p. 
55-68. [Rec#: 581] 

Buchner DM. Preserving mobility in older adults. 
West J Med 1997 167:(4)258-64. [Rec#: 
1627] 

Buchner DM, Cress ME, Wagner EH, de Lateur BJ, 
Price R, Abrass IB. The Seattle 
FICSIT/MoveIt study: The effect of exercise 
on gait and balance in older adults. J Am 
Geriatr Soc 1993 41:(3)321-5. [Rec#: 489] 

Buchner DM, Hornbrook MC, Kutner NG, Tinetti 
ME, Ory MG, Mulrow CD, et al. 
Development of the common data base for 
the FICSIT trials. J Am Geriatr Soc 1993 
41:(3)297-308. [Rec#: 488] 

Buchner DM, Larson EB. Falls and fractures in 
patients with Alzheimer-type dementia. 
JAMA 1987 257:1492-1495. [Rec#: 1996] 

Buchner DM, Larson EB. Transfer bias and the 
association of cognitive impairment with 
falls. J Gen Intern Med  1988 3:254-259. 
[Rec#: 1997] 

Burker EJ, Wong H, Sloane PD, Mattingly D, Preisser 
J, Mitchell CM. Predictors of fear of falling 
in dizzy and nondizzy elderly. Psychol 
Aging 1995 10:(1)104-10. [Rec#: 618] 

Byers V, Arrington ME, Finstuen K. Predictive risk 
factors associated with stroke patient falls in 
acute care settings. J Neurosci Nurs 1990 
22:147-154. [Rec#: 2750] 

Cambpell AJ, Borrie MJ, Spears GF. Risk factors for 
fall in a community-based prospective study 
of people 70 years and older. J Gerontol 
1989 44:M112-M117. [Rec#: 1998] 

Cameron I, Kurrle S, Cumming R. Preventing falls in 
the elderly at home: A community-based 
program. Med J Aust 1996 165:(8)459-60. 
[Rec#: 464] 

Camicioli R, Panzer VP, Kaye J. Balance in the 
healthy elderly: posturography and clinical 
assessment. Arch Neurol 1997 54:(8)976-81. 
[Rec#: 619] 

Campbell AJ. Preventing falls by dealing with the 
causes [editorial]. Med J Aust 1997 
167:(8)407-8. [Rec#: 2516] 

Campbell AJ. Role of rehabilitation in fall recovery 
and prevention. Rev Clinical Gerontol 1992 
2:(1)53-65. [Rec#: 588] 

Campbell AJ, Borrie M, Spears G, Jackson S, et al. 
Circumstances and consequences of falls 
experienced by a community population 70  
years and on during a study. Age Ageing 
1990 19:136-141. [Rec#: 2776] 

Campbell AJ, Borrie MJ, Spears GF. Risk factor for 
falls in a community-based prospective 
study of people 70 years and older. J 
Gerontol 1989 44:M112-117. [Rec#: 2751] 

Campbell AJ, Borrie MJ, Spears GF. Risk factors for 
falls in a community-based prospective 
study of people 70 years and older. J 
Gerontol 1989 44:M112-M117. [Rec#: 
2725] 

Campbell AJ, Reinken J, Allan BC, Martinez GS. 
Falls in old age: A study of frequency and 
related clinical factors . Age Ageing 1981 
10:264-270. [Rec#: 1999] 

Campbell AJ, Robertson MC, Gardner MM. Elderly 
people who fall: Identifying and managing 
the causes. Br J Hosp Med 1995 54:(10)520-
3. [Rec#: 620] 

Campbell AJ, Robertson MC, Gardner MM, Norton 
RN, Tilyard MW, Buchner DM. 
Randomized controlled trial of a general 
practice programme of home based exercise 
to prevent falls in elderly women. BMJ 1997 
315:1065-9 . [Rec#: 1333] 

Campbell AJ, Spears GF, Borrie MJ. Examination by 
logistic regression modelling of the 
variables which increase the relative risk of 
elderly women falling compared to elderly 
men. J Clin Epidemiol 1990 43 :1415-1420. 
[Rec#: 2000] 



Rejected Articles

113

Campbell JA. Drug treatment as a cause of falls in old 
age.  A review of offending agents. Drugs 
Aging 1991 1:289-302. [Rec#: 2783] 

Cannard G. Falling trend. Nurs Times 1996 92:(2)36-
7. [Rec#: 516] 

Cao C, Ashton-Miller JA, Schultz AB, Alexander NB. 
Abilities to turn suddenly while walking: 
Effects of age, gender, and available 
response time. J Gerontol 1997 52:(2)M88-
M93. [Rec#: 1788] 

Capezuti E, Strumpf N, Evans L, Maislin G. 
Outcomes of nighttime physical restraint 
removal for severely impaired nursing home 
residents. Am J Alzheimers Dis 1999 
14:(3)157-64. [Rec#: 1391] 

Cauley JA, Cummings SR, Seeley DG, Black D, 
Browner W, Kuller LH, et al. Effects of 
thiazide diuretic therapy on bone mass, 
fractures, and falls. The Study of 
Osteoporotic Fractures Research Group. 
Ann Intern Med 1993 118:(9)666-73. [Rec#: 
1684] 

Cerrato PL. Complementary therapies. Tai chi: a 
martial art turns therapeutic. RN 1999 
62:(2)59-60, 75. [Rec#: 1308] 

Chandler JM, Hadley EC. Exercise to improve 
physiologic and functional performance in 
old age. Clin Geriatr Med 1996 12:(4)761-
84. [Rec#: 517] 

Cheng P, Liaw M, Wong M, Tang F, Lee M, Lin P. 
The sit-to-stand movement in stroke patients 
and its correlation with falling. Arch Phys 
Med Rehabil 1998 79:(9)1043-6. [Rec#: 
1426] 

Cho CY, Alessi CA, Cho M, Aronow HU, Stuck AE, 
Rubenstein LZ, et al. The association 
between chronic illness and functional 
change among participants in a 
comprehensive geriatric assessment 
program. J Am Geriatr Soc 1998 46:(6)677-
682. [Rec#: 1535] 

Cho CY, Kamen G. Detecting balance deficits in 
frequent fallers using clinical and 
quantitative evaluation tools. J Am Geriatr 
Soc 1998 46:(4)426-30. [Rec#: 622] 

Chu L, Pei CKW, Chiu A, Liu K, Chu MML, Wong S, 
et al. Risk factors for falls in hospitalized 
older medical patients. J Gerontol A Biol Sci 
Med Sci 1999 54A:(1)M38-43. [Rec#: 1423] 

Cipriany Dacko LM, Innerst D, Johannsen J, Rude V. 
Interrater reliability of the Tinetti Balance 
Scores in novice and experienced physical 
therapy clinicians. Arch Phys Med Rehabil 
1997 78:(10)1160-4. [Rec#: 623] 

Clark RD, Lord SR, Webster IW. Clinical parameters 
assciated with falls in elderly population. 
Gerontology 1993 39:117-123. [Rec#: 2001] 

Clark S, Rose DJ, Fujimoto K. Generalizability of the 
limits of stability test in the evaluation of 
dynamic balance among older adults. Arch 
Phys Med Rehabil 1997 78:(10)1078-84. 
[Rec#: 1629] 

Clemson L, Cumming RG, Roland M. Case-control 
study of hazards in the home and risk of 
falls and hip fractures. Age Ageing 1996 
25:(2)97-101. [Rec#: 520] 

Clemson L, Fitzgerald MH, Heard R. Content validity 
of an assessment tool to identify home fall 
hazards: the Westmead Home Safety 
Assessment. Br J Occup Ther 1999 
62:(4)171-9. [Rec#: 1290] 

Clemson L, Fitzgerald MH, Heard R, Cumming RG. 
Inter-rater reliability of a home fall hazards 
assessment tool. Occup Ther J Res 1999 
19:(2)83-100. [Rec#: 1399] 

Cohen L, Guin P. Implementation of a patient fall 
prevention program. J Neurosci Nurs 1991 
23:(5)315-9. [Rec#: 3659] 

Collen FM. The measurement of standing balance 
after stroke. Physiother Theory Pract 1995 
11:(2)109-18. [Rec#: 1317] 

Collins JJ, Pavlik AE, De Luca CJ, Kerrigan C, 
Lipsitz LA. Geriatrics. Quantitative 
posturography: age-related changes in 
postural stability. Rehabil Rd Prog Rep 1998 
35:106. [Rec#: 1305] 

Commodore DI. Falls in the elderly population: a look 
at incidence, risks, healthcare costs, and 
preventive strategies. Rehabil Nurs 1995 
20:(2)84-9. [Rec#: 624] 

Connell BR, Wolf SL. Environmental and behavioral 
circumstances associated with falls at home 
among healthy elderly individuals. Atlanta 
FICSIT Group. Arch Phys Med Rehabil 
1997 78:(2)179-86. [Rec#: 625] 

Coombs F. Engineering technology in rehabilitation of 
older adults.  Exp Aging Res 1994 
20:(3)201-9. [Rec#: 521] 



Rejected Articles

114

Cooper BA, Stewart D. The effect of a transfer device 
in the homes of elderly women. Phys Occup 
Ther Geriatr 1997 15:(2)61-77. [Rec#: 706] 

Cooper JW. Adverse drug reaction-related 
hospitalizations of nursing facility patients: 
a 4-year study. South Med J 1999 92:(5)485-
90. [Rec#: 1672] 

Coutts F. Masterclass. Gait analysis in the therapeutic 
environment. Manual Ther 1999 4:(2 )2-10. 
[Rec#: 1402] 

Croft W, Foraker S. Working together to prevent falls. 
RN 1992 55:(11)17-8, 20. [Rec#: 3661] 

Cumming RG. Epidemiology of medication-related 
falls and fractures in the elderly. Drugs 
Aging 1998 12:(1)43-53. [Rec#: 626] 

Cumming RG, Kelsey JL, Nevitt MC. Methodological 
issues in the study of frequent and recurrent 
health problems.  Falls in the elderly. Ann 
Epidemiol 1990 1:49-56. [Rec#: 2002] 

Cumming RG, Klineberg RJ.  Fall frequency and 
characteristics and the risk of hip fractures. J 
Am Geriatr Soc  1994 42:(7)774-8. [Rec#: 
1681] 

Cumming RG, Miller JP, Kelsey JL, et al . 
Medications and multiple falls in elderly 
people. Age Ageing 1991 20:455-461. 
[Rec#: 2749] 

Cummings S, Nevitt M, Kidd S. Forgetting falls: The 
limited accuracy of recall falls in the elderly. 
J Am Geriatr Soc 1988 36 :(7)613-616. 
[Rec#: 2797] 

Cummings SR, Nevitt MC, Browner WS, Stone K, 
Fox KM, Ensrud KE, et al. Risk factors for 
hip fracture in white women. Study of 
Osteoporotic Fractures Research Group. N 
Engl J Med 1995 332:(12)767-73. [Rec#: 
3628] 

Curb JD, Applegate WB, Vogt TM, et al. 
Antihypertensive therapy and fractures in 
the systolic hypertension in the elderly 
program. J Am Geriatr Soc 1993 41:SA15. 
[Rec#: 2787] 

Cutillo Schmitter TA, Rovner BW, Shmuely Y. Falls 
prevention study: A practical approach. J 
Healthc Risk Manag 1996 16:(4)56-68. 
[Rec#: 707] 

Cwikel J. Falls among elderly people living at home: 
Medical and social factors in a national 
sample. Isr J Med Sci 1992 37:137-143. 
[Rec#: 2728] 

Cwikel J. Falls among the elderly people living at 
home: Medical and social factors in a 
national sample. Isr J Med Sci 1992 7:446-
453. [Rec#: 2762] 

Cwikel J, Fried AV. The social epidemiology of falls 
among community-dwelling elderly:  
Guidelines for prevention. Disabil Rehabil 
1992 14:113-121. [Rec#: 2003] 

Cwikel J, KaplanG, Barell V. Falls and subjective 
health rating among the elderly:  Evidence 
from two Israeli samples. Soc Sci Med 1990 
31:485-490. [Rec#: 2004] 

Cwikel JG, Fried AV, Biderman A, Galinsky D. 
Validation of a fall-risk screening test, the 
Elderly Fall Screening Test (EFST), for 
community-dwelling elderly. Disabil 
Rehabil 1998 20:(5)161-7. [Rec#: 627] 

Dargent Molina P. Risk factors and prevention of 
fractures in the elderly. Curr Opin 
Rheumatol 1998 10:(4)357-61. [Rec#: 1469] 

Das S, Kataria M, Phillips S. A safe home. Br J 
Geriactr & Psychogeriatr 1979 5:162-164. 
[Rec#: 2798] 

Daubney ME, Culham EG. Lower-extremity muscle 
force and balance performance in adults 
aged 65 years and older. Phys Ther 1999 
79:(12)1177-85. [Rec#: 2501] 

Davie J, Blumenthal M, Robinson-Hawkins S. A 
model of risk of falling for psychogeriatric 
patients. Arch Gen Psychiatry 1981 38:463-
467. [Rec#: 2799] 

Davies AJ, Kenny RA. Falls presenting to the accident 
and emergency department: types of 
presentation and risk factor profile. Age 
Ageing 1996 25:(5)362-6. [Rec#: 628] 

Davies MJ, Dalsky GP. Normalizing strength for body 
size differences in older adults. Med Sci 
Sports Exerc 1997 29:(5)713-7. [Rec#: 
1463] 

Davis JW, Nevitt MC, Wasnich RD, Ross PD. A 
cross-cultural comparison of neuromuscular 
performance, functional status, and falls 
between Japanese and White women. J 
Gerontol A Biol Sci Med Sci 1999 
54A:(6)M288-92. [Rec#: 1381] 



Rejected Articles

115

Dawkins VH. Restraints and the elderly with mental 
illness: ethical issues and moral reasoning. J 
Psychosoc Nurs Ment Health Serv 1998 
36:(10)22-7, 36-7. [Rec#: 1464] 

Dawson P, Chapman KL, Shaw FE, Kenny RA. 
Measuring the outcome of physiotherapy in 
cognitively impaired elderly patients who 
fall. Physiotherapy 1997 83:(7)352. [Rec#: 
1585] 

Dayhoff NE, Suhrheinrich J, Wigglesworth J, Topp R, 
Moore S. Balance and muscle strength as 
predictors of frailty among older adults. J 
Gerontol Nurs 1998 24:(7)18-27, 54-5. 
[Rec#: 1473] 

Dean E, Ross J. Relationships among cane fitting, 
function, and falls. Phys Ther 1993 
73:(8)494-500; discussion 501-4. [Rec#: 
523] 

DerSimonian R, Laird N. Meta-analysis in clinical 
trials. Control Clin Trials 1986 7:177-183. 
[Rec#: 2734] 

DeSantis J, Engberg S, Rogers J. Geropsychiatric 
restraint use.  J Am Geriatr Soc 1997 
45:(12)1515-8. [Rec#: 1490] 

DeVito C, Lambert D, Sattin R, Bacchelli S, Ros A, 
Rodriguez J. Fall injuries among the elderly: 
Community-based surveillance. J Am 
Geriatr Soc 1988 36:(11)1029-1039. [Rec#: 
2800] 

Dewane JA. Dealing with dizziness and disequilibrim 
in older patients: A clinical approach. Top 
Geriatr Rehabil 1995 11:(1)30-38. [Rec#: 
708] 

Di Fabio RP, Seay R. Use of the "Fast Evaluation of 
Mobility, Balance, and Fear" in elderly 
community dwellers: validity and reliability. 
Phys Ther 1997 77:(9)904-17. [Rec#: 1459] 

Dibartolo V. Management decisions: taking charge. 9 
steps to effective restraint use. RN 1998 
61:(12)23-4. [Rec#: 1439] 

Dickersin K, Scherer R, Lefebvre C. Identifying 
relevant studies for systematic reviews. BMJ 
1994 309:(6964)1286-91. [Rec#: 3629] 

Dishman RK. Compliance/adherence in health related 
excercise. Health Psychology 1988 1:237-
267. [Rec#: 2738] 

Domholdt E, Kelly SP, Burrell AE. Patterns of arising 
from supine to standing by elderly 
individuals with unilateral transtibial 
amputations. Issues Aging 1998 21:(1)3-8. 
[Rec#: 1494] 

Donald IP, Bulpitt CJ. The prognosis of falls in elderly 
people living at home. Age Ageing 1999 
28:(2)121-5. [Rec#: 1405] 

Doughty K, Cameron K. Continuous assessment of the 
risk of falling using telecare. J Telemed 
Telecare 1998 4 Suppl 1:88-90. [Rec#: 629 ] 

Downton JF, Andrews K. Prevalence, characteristics 
and factors associated with falls among the 
elderly living at home. Aging (Milano) 1991 
3:218-228. [Rec#: 2005] 

Duncan PW, Studenski S, Chandler J, Prescott B. 
Functional reach: Predictive validity in a 
sample of elderly male veterans. J Gerontol 
1992 47:M93-M98. [Rec#: 2729] 

Dunn JE, Rudberg MA, Furner SE, Cassel CK. 
Mortality, disability and falls in older 
persons:  The role of underlying disease and 
disability. Am J Public Health 1992 82:395-
400. [Rec#: 2006] 

Dunne RG, Bergman AB, Rogers LW, Inglin B, 
Rivara FP. Elderly persons' attitudes 
towards footwear--a factor in preventing 
falls. Public Health Rep 1993 108:(2)245-8. 
[Rec#: 524] 

Durward G, Non Pugh C, Ogunremi L, Wills R, 
Cottee M, Patel S. Detection of risk of 
falling and hip fracture in women referred 
for bone densitometry. Lancet 1999 
354:(9174)220-1. [Rec#: 1592] 

Dyer CAE, Watkins CL, Gould C, Rowe J. Risk-factor 
assessment for falls: from a written checklist 
to the penless clinic. Age Ageing 1998 
27:(5)569-72. [Rec#: 1453] 

Eagle DJ, Salama S, Whitman D, Evans LA, Ho E, 
Olde J. Assessment. Comparison of three 
instruments in predicting accidental falls in 
selected inpatients in a general teaching 
hospital. J Gerontol Nurs 1999 25 :(7)40-5. 
[Rec#: 1288] 

Earthy A. QUI contributes to cost-effective contented 
care. Perspectives 1998 22:(4)6-10. [Rec#: 
1427] 



Rejected Articles

116

Eastwood EA, Schechtman J. Director observation 
nursing: adverse patient behaviors and 
functional outcomes. Nurs Econ 1999 17 
:(2)96-102. [Rec#: 1410] 

Edwards N. A structured and individualised safety 
programme reduced falls in high risk 
nursing home patients. Evid Based Nurs 
1998 1 :(2)52. [Rec#: 1341] 

Edwards N, Cere M, Leblond D. A community-based 
intervention to prevent falls among seniors. 
Fam Community Health 1993 15 :(4)57-65. 
[Rec#: 589] 

Ehrenberg A, Ehnfors M. Patient problems, needs, and 
nursing diagnoses in Swedish nursing home 
records. Nurs Diagn J Nurs Lang Classif 
1999 10:(2)65-76. [Rec#: 1287] 

Ejaz FK, Jones JA, Rose MS. Falls among nursing 
home residents:  An examinaition of 
incident reports before and after restraint 
reduction programs. J Am Geriatr Soc 1994 
42:960-964. [Rec#: 2007] 

Ejaz FK, Jones JA, Rose MS. Falls among nursing 
home residents: An examination of incident 
reports before and after restraint reduction 
programs. J Am Geriatr Soc 1994 
42:(9)960-4. [Rec#: 525] 

Ekman A, Mallmin H, Michaelsson K, Ljunghall S. 
External hip protectors to prevent 
osteoporosis hip fractures. Lancet 1997 
350:(9077)563-4. [Rec#: 1343] 

El Kashlan HK, Shepard NT, Asher AM, Smith 
Wheelock M, Telian SA. Evaluation of 
clinical measures of equilibrium. 
Laryngoscope 1998 108:(3)311-9. [Rec#: 
630] 

El Sanadi N. Geriatric injury prevention. A new role 
for EMS personnel? Emerg Med Serv 1996 
25:(1)51-3, 67. [Rec#: 631] 

Englander F, Hodson TJ, Terregrossa RA. Economic 
dimensions of slip and fall injuries. J 
Forensic Sci 1996 41:(5)733-46. [Rec#: 632] 

Eto F, Saotome I, Furuichi T, Ogasawara M. Effects 
of long-term use of benzodiazepines on gait 
and standing balance in the elderly. Ann N 
Y Acad Sci 1998 860:543-5. [Rec#: 1607] 

Evans D, Hodgkinson B, Lambert L, Wood J. Fall 
prevention: A systematic review. Clinical 
Effectiveness in Nursing 1999 3:106-111. 
[Rec#: 3668] 

Evans D, Hodgkinson B, Lambert L, Wood J. Falls 
risk factors in the hospital setting: a 
systematic review. Int J Nurs Pract 2001 
7:(1)38-45. [Rec#: 3653] 

Evans LK, Strumpf NE, Allen Taylor SL, Capezuti E, 
Maislin G, Jacobsen B. A clinical trial to 
reduce restraints in nursing homes... initial 
findings presented at the 47th Annual 
Scientific Meeting of the Gerontological 
Society of America, Atlanta, Georgia, 
November, 1994. J Am Geriatr Soc 1997 
45:(6)675-81. [Rec#: 1356] 

Farquharson A. Falls in old age: Clinical aspects. In: 
Kataria M. (ed)  Fits, Faints and Falls in Old 
Age. MTP Press; 1985. [Rec#: 2824] 

Feder G, Cryer C, Carter Y. Guidelines for the 
prevention of falls in people over 65. BMJ 
2000 321:(7267)1007. [Rec#: 3092] 

Feltner ME, MacRae PG, McNitt Gray JL. 
Quantitative gait assessment as a predictor 
of prospective and retrospective falls in 
community-dwelling older women. Arch 
Phys Med Rehabil 1994 75:(4)447-53. 
[Rec#: 526] 

Ferrari A. Fear of falling among community elders. 
Temple University. 1996. [Rec #: 1276] 

Fiatarone MA, O'Neill EF, Doyle N, Clements KM, 
Roberts SB, Kehayias JJ, et al. The Boston 
FICSIT study: the effects of resistance 
training and nutritional supplementation on 
physical frailty in the oldest old. J Am 
Geriatr Soc 1993 41:(3)333-7. [Rec#: 528] 

Fife DD, Solomon P, Stanton M. A risk/falls program: 
code orange for success. Nurs Manage 1984 
15:(11)50-3. [Rec#: 3657] 

Fishman MN, Colby LA, Sachs LA, Nichols DS. 
Comparison of upper-extremity balance 
tasks and force platform testing in persons 
with hemiparesis. Phys Ther 1997 
77:(10)1052-62. [Rec#: 1458] 

Fitzsimmons A, Freundlich B, Bonner F. Osteoporosis 
and rehabilitation. Crit Rev Phys Rehabil 
Med 1997 9:(3/4)331-53. [Rec#: 1331] 

Fleiss JL, Gross AJ. Meta-analysis in epidemiology 
with special reference to studies of the 
association between exposure to 
environmental tobacco smoke and lung 
cancer: A critique. Epidemiol 1991 44:27-
139. [Rec#: 2735] 



Rejected Articles

117

Fletcher A. Multidimensional assessment of elderly 
people in the community. Br Med Bull 1998 
54:(4)945-60. [Rec#: 1596] 

Fletcher PC. Falls among the elderly: risk factors and 
prevention strategies. University of 
Waterloo, Canada. 1996. [Rec #: 1385] 

Fortin JD, Yeaw EM, Campbell S, Jameson S. An 
analysis of risk assessment tools for falls in 
the elderly. Home Healthcare Nurse 1998 
16:(9)624-9. [Rec#: 1145] 

Fox KM, Hawkes WG, Hebel JR, Felsenthal G, Clark 
M, Zimmerman SI, et al. Mobility after hip 
fracture predicts health outcomes. J Am 
Geriatr Soc 1998 46:(2)169-73. [Rec#: 634] 

Fransen M, Crosbie J, Edmonds J. Reliability of gait 
measurements in people with osteoarthritis 
of the knee. Phys Ther 1997 77 :(9)944-53. 
[Rec#: 635] 

Franssen EH, Souren LEM, Torossian CL, Reisberg 
B. Equilibrium and limb coordination in 
mild cognitive impairment and mild 
Alzheimer's disease. J Am Geriatr Soc 1999 
47:(4)463-9. [Rec#: 1370] 

Frengley JD, Mion LC. Physical restraints in the acute 
care setting: issues and future direction. Clin 
Geriatr Med 1998 14:(4)727-43. [Rec#: 
1373] 

Gabell A, Simons MA, Nayak USL. Falls in the 
healthy elderly:  Predisposing causes. 
Ergonomics 1985 28:965-975. [Rec#: 2008] 

Gaebler S. Predicting which patient will fall again ... 
and again. J Adv Nurs 1993 18:(12)1895-
902. [Rec#: 636] 

Gales BJ, Menard SM. Relationship between the 
administration of selected medications and 
falls in hospitalized elderly patients. Ann 
Pharmacother 1995 29:(4)354-8. [Rec#: 637 
]

Galindo Ciocon DJ, Ciocon JO, Galindo DJ. Gait 
training and falls in the elderly. J Gerontol 
Nurs 1995 21:(6)10-7. [Rec#: 530] 

Gallagher EM, Scott VJ. The STEPS Project: 
participatory action research to reduce falls 
in public places among seniors and persons 
with disabilities. Can J Public Health 1997 
88:(2)129-33. [Rec#: 638] 

Gardner MM, Buchner DM, Robertson C, Campbell 
AJ. Practical implementation of an exercise-
based falls prevention programme. Age and 
Ageing 2001 30:77-83. [Rec#: 3655] 

Gardner MM, Robertson MC, Campbell AJ. Exercise 
in preventing falls and fall related injuries in 
older people: a review of randomised 
controlled trials. Br J Sports Med 2000 
34:(1)7-17. [Rec#: 2520] 

Gehlsen GM, Whaley MH. Falls in the elderly.  Part I. 
Gait. Arch Phys Med Rehabil 1990 71:739-
741. [Rec#: 2009] 

Gibson M. The prevention of falls in later life. Dan 
Med Bull Gerontology Special Supplement 
Series No 4 1987 34. [Rec#: 2801] 

Gill TM, Williams CS, Tinetti ME. Environmental 
hazards and the risk of nonsyncopal falls in 
the homes of community-living older 
persons. Med Care 2000 38:(12)1174-83. 
[Rec#: 3630] 

Gill TM. Preventing falls: to modify the environment 
or the individual?  J Am Geriatr Soc 1999 
47:(12)1471-2. [Rec#: 2502] 

Gill TM, Robison JT, Williams CS, Tinetti ME . 
Mismatches between the home environment 
and physical capabilities among community-
living older persons . J Am Geriatr Soc 1999 
47:(1)88-92. [Rec#: 1676] 

Gillespie LD, Gillespie WJ, Cumming R, Lamb SE, 
Rowe BH. Interventions for preventing falls 
in the elderly. In:  The Cochrane Library, 
Issue 3. 2002. [Rec#: 709] 

Gillies D. Elderly trauma: they are different. Aust Crit 
Care 1999 12:(1)24-30. [Rec#: 1404] 

Gilsenan B, Hill KD, Kerse N. A falls intervention 
database - Describing and evaluating falls 
prevention programs nationally. Austral J A 
1999 18:(4)167-173. [Rec#: 1705] 

Gluck T, Wientjes HJ, Rai GS. An evaluation of risk 
factors for in-patient falls in acute and 
rehabilitation elderly care wards. 
Gerontology 1996 42:(2)104-7. [Rec#: 639] 

Glynn RJ, Seddon JM, Krug JHJr, Sahagian CR, 
Chiavelli ME, Campion EW. Falls in elderly 
patients with glaucoma. Arch Ophthalmol 
1991 109:(2)205-10. [Rec#: 1689] 



Rejected Articles

118

Gold MR. Standardizing cost-effectiveness analyses: 
the panel on cost-effectiveness in health and 
medicine. Acad Radiol 1998 5 Suppl 
2:S351-4. [Rec#: 3098] 

Gordon M. Occult cardiac arrhythmias associated with 
falls and dizziness in the elderly: detection 
by Holter monitoring. J Am Geriatr Soc 
1978 26:(9)418-423. [Rec#: 2802] 

Gotzsche PC, Liberati A, Torri V, Rossetti L . Beware 
of surrogate outcome measures. Int J 
Technol Assess Health Care 1996 
12:(2)238-46. [Rec#: 3631] 

Graafmans WC, Ooms ME, Hofstee HM, Bezemer 
PD, Bouter LM, Lips P. Falls in the elderly: 
a prospective study of risk factors and risk 
profiles. Am J Epidemiol 1996 
143:(11)1129-36. [Rec#: 1215] 

Graham HJ, Firth J. Home accidents in older people: 
Role of primary health care team . BMJ 
1992 305:(6844)30-2. [Rec#: 2503] 

Granek E, Baker SP, Abbey H, Robinson E, Myers 
AH, Samkoff JS, et al. Medications and 
diagnoses in relation to falls in a long-term 
care facility. J Am Geriatr Soc 1987 35:503-
511. [Rec#: 2010] 

Grant J, Hamilton S. Falls in a rehabilitation center: A 
retrospective and comparative analysis. 
Rehabil Nurs  1987 12:(2)74-6. [Rec#: 
2803] 

Griffiths H, Jordan S. Thinking of the future and 
walking back to normal: an exploratory 
study of patients' experiences during 
recovery from lower limb fracture. J Adv 
Nurs 1998 28:(6)1276-88. [Rec#: 1431] 

Grisso JA, Kelsey JL, Strom BL. Risk factors for falls 
as a cause of hip fracture in women. N Engl 
J Med 1991 324:(1326-1331). [Rec#: 2011] 

Grisso JA, Kelsey JL, Strom BL, Chiu GY, Maislin G, 
O'Brien LA, et al. The Northeast Hip 
Fracture Study Group.  Risk factors for falls 
as a cause of hip fracture in wormen. N Eng 
J Med 1991 324: 1326-1331. [Rec#: 2012 ] 

Grisso JA, Schwartz DF, Wolfson D, Polansky M, 
LaPenn K. The impact of falls in an inner-
city elderly African-American population. J 
Am Geriatr Soc 1992 40:673-678. [Rec#: 
2013] 

Gryfe CI, Amies A, Ashley MJ. A longitudinal study 
of falls in an elderly population:  I. 
Incidence and morbidity. Age Ageing 1977 
6:201-210. [Rec#: 2014] 

Gunter Nelson. Outpatient Ambulatory Surgery 
History and Physical Examination 
Documentation. In: Fall Prevention 
//Physical Activity. 1996. [Rec#: 1021] 

Gupta K. Falls in the elderly. The Practitioner 1986 
230:373-5. [Rec#: 2804] 

Gupta R, Setty R, Joshi D. Pensioners attending an 
Accident and Emergency Department. Age 
Ageing 1985 14:(21-9). [Rec#: 2805] 

Haas BM, Whitmarsh TE. Inter- and intra-tester 
reliability of the Balance Performance 
Monitor in a non-patient population. 
Physiother Res Int 1998 3:(2)135-47. [Rec#: 
1326] 

Haavisto M, Heikinheimo R, Mattila K, Rajala S. 
Living conditions and health of a population 
aged 85 years or over: A five year follow up 
study.  Age Ageing 1985 14:202-208. 
[Rec#: 2806] 

Hadley EC. The science of the art of geriatric 
medicine. JAMA 1995 273:(17)1381-3. 
[Rec#: 487] 

Haga H, Shibata H, Shichata K, Matsuzaki T, Hatano 
S. Falls among the institutionalized elderly 
in Japan. Arch Gerontol Geriatr 1986 5:1-9. 
[Rec#: 2807] 

Hahn A, Van Beurden E, Kempton A, Sladden T, 
Garner E. Meeting the challenge of falls 
prevention at the population level: A 
community based intervention with older 
people in Australia. Health Promot Int 1996 
11:203-11. [Rec#: 590] 

Hale W, Stewart R, Marks R. Central nervous system 
symptoms of elderly subjects using 
antihypertensive drugs. J Am Geriatr Soc 
1984 32:(1)5-10. [Rec#: 2808] 

Hale WA, Delaney MJ, Cable T. Accuracy of patient 
recall and chart documentation of falls. J 
Am Board Fam Pract 1993 6:(3)239-42. 
[Rec#: 3632] 

Hale WA, Delaney MJ, McGaghie WC. 
Characteristics and predictors of falls in 
elderly patients. J Fam Pract 1992 34:557-
581. [Rec#: 2015] 



Rejected Articles

119

Halpert A, Connors J. Prevention of patient falls 
through perceived control and other 
techniques. Law Med Health Care 1986 
14:(1)20-24. [Rec#: 2809] 

Hansen FR, Spedtsberg K, Schroll M. Geriatric 
follow-up by home visits after discharge 
from hospital: A randomized controlled trial. 
Age Ageing 1992 21:(6)445-50. [Rec#: 533] 

Hausdorff JM, Edelberg HK, Mitchell SL, Goldberger 
AL, Wei JY. Increased gait unsteadiness in 
community-dwelling elderly fallers. Arch 
Phys Med Rehabil 1997 78:(3)278-83. 
[Rec#: 640] 

Hawes C, Mor V, Phillips CD, Fries BE, Morris JN, 
Steelefriedlob E, et al. The obra-87 nursing 
home regulations and implementation of the 
resident assessment instrument: effects on 
process quality. J Am Geriatr Soc 1997 
45:(8)977-985. [Rec#: 1649] 

Hayes KC. Falls and instability in the elderly. 
Physiotherapy Canada 1990 42:(2). [Rec#: 
2531] 

Hayes N. A risk assessment score predicted which 
elderly patients would fall during a hospital 
stay. Evid Based Nurs 1998 1:(3)90. [Rec#: 
1388] 

Hayes WC, Myers ER, Robinovitch SN, Van Den 
Kroonenberg A, Courtney AC, McMahon 
TA. Etiology and prevention of age-related 
hip fractures. Bone 1996 18:(1 Suppl)77S-
86S. [Rec#: 641] 

Hebert R, Brayne C, Spiegelhalter D. Factors 
associated with functional decline and 
improvement in a very elderly community-
dwelling population. Am J Epidemiol 1999 
150:(5)501-510. [Rec#: 1736] 

Heitman DK, Fossman MR, Shaddeau SA, Jackson 
JR. Balance performance and step within 
non-institutionalized elderly, female fallers 
and non-fallers. Phys Ther 1989 69:923-931. 
[Rec#: 2016] 

Helling TS, Watkins M, Evans LL, Nelson PW, Shook 
JW, Van Way CW. Low falls: an 
underappreciated mechanism of injury. J 
Trauma Inj Infect Crit Care 1999 46:(3)453-
6. [Rec#: 1298] 

Henderson NK, White CP, Eisman JA. The roles of 
exercise and fall risk reduction in the 
prevention of osteoporosis. Endocrinol 
Metab Clin North Am 1998 27:(2)369-87. 
[Rec#: 1615] 

Hendrich A, Nyhuis A, Kippenbrock T, Soja ME . 
Hospital falls: development of a predictive 
model for clinical practice. Appl Nurs Res 
1995 8:(3)129-39. [Rec#: 642] 

Hendrich AL. An effective unit-based fall prevention 
plan. J Nurs Qual Assur 1988 3:(1)28-36. 
[Rec#: 535] 

Hendriksen C, Lund E, Stromgard E. Consequences of 
assessment and intervention among elderly 
people: A three year randomised controlled 
trial. BMJ (Clin Res Ed) 1984 
289:(6457)1522-4. [Rec#: 536] 

Hendriksen C, Lund E, Stromgard E. Hospitalization 
of elderly people. A 3-year controlled trial. J 
Am Geriatr Soc 1989 37:(2)117-22. [Rec#: 
537] 

Hill BA, Johnson R, Garrett BJ. Reducing the 
incidence of falls in high risk patients. J 
Nurs Adm 1988 18:(7-8)24-8. [Rec#: 538] 

Hill KD, Dwyer JM, Schwarz JA, Helme RD. A falls 
and balance clinic for the elderly. Physiother 
Can 1994 46:(1)20-7. [Rec#: 592] 

Hill-Westmoreland EE, Soeken K, Spellbring AM. A 
meta-analysis of fall prevention programs 
for the elderly: how effective are they? Nurs 
Res 2002 51:(1)1-8. [Rec#: 3652] 

Hillsdon M, Thorogood M, Anstiss T, Morris J . 
Randomised controlled trials of physical 
activity promotion in free living populations. 
J Epidemiol Community Health 1995 
49:448--453. [Rec#: 2739] 

Hinman MR. Causal attributions of falls in older 
adults. Phys Occup Ther Geriatr 1998 
15:(3)71-84. [Rec#: 1306] 

Ho SC, Woo J, Lau J, Chan SG, Yuen YK, Chan YK, 
et al. Life satisfaction and associated factors 
in older Hong Kong Chinese. J Am Geriatr 
Soc 1995 43:(3)252-5. [Rec#: 3664] 

Ho SC, Woo J, Yuen YK, Sham A, Chan SG. 
Predictors of mobility decline: the Hong 
Kong Old-Old Study. J Gerontol A Biol Sci 
Med Sci 1997 52A:(6)M356-62. [Rec#: 
1465] 

Hochberg MC, Williamson J, Skinner EA, Guralnik J, 
Kasper JD, Fried LP. The prevalence and 
impact of self-reported hip fracture in 
elderly community-dwelling women: the 
women's health and aging study. Osteoporos 
Int 1998 8:(4)385-389. [Rec#: 1516] 



Rejected Articles

120

Hogue C. Falls and mobility in late life: An ecological 
model. J Am Geriatr  Soc  1984 32:(11)858-
861. [Rec#: 2810] 

Hogue CC. Managing falls: The current bases for 
practice. In: Funk SG, Tornquist EM, 
Champagne MT, Weise RA. ( Eds) Key 
aspects of elder care:  managing falls, 
incontinence and cognitive impairment. 
New York: Springer; 1992. [Rec#: 2017] 

Hokby A, Andersson R, Andersson SS. A community 
intervention program targeting the elderly in 
Stockholm county. Scand J Rheumatol 
Suppl 1996 103:115-8; discussion 119-22. 
[Rec#: 539] 

Holbrook TL, Barrett-Connor E, Wingard DL. Dietary 
calcium and risk of hip fracture: 14-year 
prospective population study. Lancet 1988 
2:(8619)1046-9. [Rec#: 1691] 

Hollinger LM, Patterson PA, Funk SG, Tornquist EM, 
Champagne MT, Weise RA. A falls 
prevention program for the acute care 
setting. In: Funk SG, Tornquist EM, 
Champagne MT, Weise RA. (eds.) Key 
aspects of elder care: Managing falls, 
incontinence, and cognitive impairment. 
New York: Springer; 1992. p. 110-7. [Rec#: 
593] 

Horak FB, Jones-Rycewicz C, Black FO, Shumway-
Cook A. Effects of vestibular rehabilitation 
on dizziness and imbalance. Otolaryngol 
Head Neck Surg 1992 106:(2)175-80. 
[Rec#: 2527] 

Hornbrook MC, Stevens VJ, Wingfield DJ. Seniors' 
Program for Injury Control and Education. J 
Am Geriatr Soc  1993 41:(3)309-14. [Rec#: 
439] 

Hoskin AF. Fatal falls: trends and characteristics. Stat 
Bull Metrop Insur Co 1998 79:(2)10-5. 
[Rec#: 643] 

Howland J, Lachman ME, Peterson EW, Cote J, 
Kasten L, Jette A. Covariates of fear of 
falling and associated activity curtailment. 
Gerontologist 1998 38:(5)549-55. [Rec#: 
1419] 

Hsiao ET, Robinovitch SN.  Common protective 
movements govern unexpected falls from 
standing height. J Biomech 1998 31:(1)1-9. 
[Rec#: 1537] 

Huda A, Wise LC. Evolution of compliance within a 
fall prevention program. J Nurs Care Qual 
1998 12:(3)55-63. [Rec#: 644] 

Hwang MY. Falling and the elderly. JAMA 1999 
281:(20)1962. [Rec#: 1380] 

Innes E. Maintaining fall prevention. QRB Qual Rev 
Bull 1985 217-221. [Rec#: 2811] 

Inouye SK, Wagner DR, Acampora D, Horwitz RI, 
Cooney Jr LM, Tinetii ME. A controlled 
trial of a nursing-centered intervention in 
hospitalized elderly medical patients: The 
Yale Geriatric Care Program. J Am Geriatr 
Soc 1993 41:(12)1353-60. [Rec#: 542] 

Isberner F, Ritzel D, Sarvela P, Brown K, Hu P, 
Newbolds D. Falls of elderly rural home 
health clients. Home Health Care Serv Q 
1998 17:(2)41-51. [Rec#: 1443] 

Jagmin MG. Postoperative mental status in elderly hip 
surgery patients. Orthop Nurs 1998 
17:(6)32-42. [Rec#: 1440] 

Janken JK, Reynolds BA, Swiech K. Patient falls in 
the acute care setting: Identifying risk 
factors. Nurs Res 1986 35:215-219. [Rec#: 
2780] 

Janntti PO, Pyykko VI, Hervonen AL. Falls among 
elderly nursing home residents. Public 
Health 1993 107:89-96. [Rec#: 2018] 

Jitapunkul S, Songkhla MN, Chayovan N, 
Chirawatkul A, Choprapawon C, 
Kachondham Y, et al. Falls and their 
associated factors: a national survey of the 
Thai elderly. J Med Assoc Thai 1998 
81:(4)233-42. [Rec#: 1618] 

Johansson B. Fall injuries among elderly persons 
living at home. Scand J Caring Sci 1998 
12:(2 )67-72. [Rec#: 1335] 

Jones D. Characteristics of elderly people taking 
psychotropic medication. Drugs Aging 1992 
2:389-394. [Rec#: 2757] 

Josephson KR, Fabacher DA, Rubenstein LZ. Home 
safety and fall prevention. Clin Geriatr Med 
1991 7:707-731. [Rec#: 2019] 

Kannus P. Preventing osteoporosis, falls, and fractures 
among elderly people. BMJ 1999 
318:(7178)205-6. [Rec#: 1434] 



Rejected Articles

121

Kannus P, Palvanen M, Niemi S, Parkkari J, Natri A, 
Vuori I, et al. Increasing number and 
incidence of fall-induced severe head 
injuries in older adults: nationwide statistics 
in Finland in 1970-1995 and prediction for 
the future. Am J Epidemiol 1999 
149:(2)143-50. [Rec#: 1675] 

Kannus P, Parkkari J, Koskinen S, Niemi S, Palvanen 
M, Jarvinen M, et al. Fall-induced injuries 
and deaths among older adults. JAMA 1999 
281:(20)1895-9. [Rec#: 1671] 

Kannus P, Parkkari J, Poutala J. Comparison of force 
attenuation properties of four different hip 
protectors under simulated falling conditions 
in the elderly: an in vitro biomechanical 
study. Bone 1999 25 :(2)229-35. [Rec#: 
1590] 

Karlsson S, Bucht G, Sandman PO. Physical restraints 
in geriatric care: knowledge, attitudes and 
use. Scand J Caring Sci 1998 12 :(1)48-56. 
[Rec#: 1498] 

Karlsson S, Nyberg L, Sandman PO. The use of 
physical restraints in elder care in relation to 
fall risk. Scand J Caring Sci 1997 11:(4)238-
42. [Rec#: 1349] 

Katz WA, Sherman C. Exercise is medicine. 
Osteoporosis: the role of exercise in optimal 
management. Phys Sportsmed 1998 
26:(2)33-5, 39-42, 111-3. [Rec#: 1327] 

Kauffman TL, Gamber WS. The use of a balance 
beam for the assessment of dynamic balance 
in independently ambulating older adults. 
Issues Aging 1998 21:(2)18-20. [Rec#: 
1474] 

Keim RJ, Cook M, Martini D. Balance rehabilitation 
therapy. Laryngoscope 1992 102:(11)1302-
7. [Rec#: 645] 

Kellog International Work Group on the Prevention of 
Falls by the Elderly. The prevention of falls 
in later life. Dan Med Bull 1987 4:1-24. 
[Rec#: 1989] 

Kempton A, Van Beurden E, Sladden T, Garner E, 
Beard J. Older people can stay on their feet: 
final results of a community-based falls 
prevention programme. Health Promot Int 
2000 15:(1)27-33. [Rec#: 1985] 

Kenny RA, Seifer C. Brief Report - SAFE PACE 2 
Syncope And Falls in the Elderly Pacing 
And Carotid Sinus Evaluation: A 
Randomized Control Trial of Cardiac Pacing 
in Older Patients With Falls and Carotid 
Sinus Hypersensitivity. Am J Geriatr 
Cardiol 1999 8:(2)87-87. [Rec#: 3625] 

Kerman M, Mulvihill M. The role of medication in 
falls among the elderly in a long term care 
facility. Mt Sinai J Med 1990 57:343-347. 
[Rec#: 2779] 

Kessenich CR. Tai Chi as a method of fall prevention 
in the elderly. Orthop Nurs 1998 17:(4)27-9. 
[Rec#: 1480] 

Kiel DP. The evaluation of falls in the emergency 
department. Clin Geriatr Med 1993 
9:(3)591-9. [Rec#: 646] 

Kiel DP, O'Sullivan P, Teno JM, Mor V. Health care 
utilization and functional status in the aged 
following a fall. Med Care 1991 29:221-228. 
[Rec#: 2722] 

Kiely DK, Kiel DP, Burrows AB, Lipsitz LA. 
Identifying nursing home residents at risk 
for falling. J Am Geriatr Soc 1998 46:551-
555. [Rec#: 710] 

Killinger LZ. Trauma in the geriatric patient: a 
chiropractic perspective with a focus on 
prevention. Top Clin Chiropract 1998 
5:(3)10-15, 64, 66-8. [Rec#: 1449] 

Kilpack V, Boehm J, Smith N, Mudge B. Using 
research-based interventions to decrease 
patient falls. Appl Nurs Res 1991 4:(2)50-5.  
[Rec#: 545] 

King MB, Tinetti ME. Falls in community-dwelling 
older persons. J Am Geriatr Soc 1995 
43:1146-1154. [Rec#: 2819] 

King MB, Tinetti ME. A multifactorial approach to 
reducing injurious falls. Clin Geriatr Med 
1996 12:(4)745-59. [Rec#: 498] 

Koch M, Gottschalk M, Baker DI, Palumbo S, Tinetti 
ME. An impairment and disability 
assessment and treatment protocol for 
community-living elderly persons. Phys 
Ther 1994 74:(4)286-94; discussion 295-8. 
[Rec#: 499] 

Koller W, Glatt S, Vetere-Overfield B, Hassanein R. 
Falls and Parkinson's Disease. Clin 
Neuropharmacol 1989 12:98-105. [Rec#: 
2775] 



Rejected Articles

122

Konrad HR, Tomlinson D, Stockwell CW, Norre M, 
Horak FB, Shepard NT, et al. Rehabilitation 
therapy for patients with disequilibrium and 
balance disorders. Otolaryngol Head Neck 
Surg 1992 107:(1)105-8. [Rec#: 2526] 

Kool J, Oesch P, Sloksnath U, Knusel O. The use of 
Bally-Valens-Rehab shoes to improve gait 
in patients following stroke. S Afr J 
Physiother 1999 55:(2)18-22. [Rec#: 1277] 

Koski K, Luukinen H, Laippala P, Kivela SL. 
Physiological factors and medications as 
predictors of injurious falls by elderly 
people: a prospective population-based 
study. Age Ageing 1996 25:(1)29-38. [Rec#: 
647] 

Krishna KM, Van Cleave RJ. Decrease in the 
incidence of patient falls in a geriatric 
hospital after educational programs. J Am 
Geriatr Soc 1983 31:(3)187. [Rec#: 546] 

Kriska AM, Bayles C, Cauley JA, LaPorte RE, 
Sandler RB, Pambianco G. A randomized 
exercise trial in older women: Increased 
activity over two years and the factors 
associated with compliance. Med Sci Sports 
Exerc 1986 18(5):557-62. [Rec#: 2845] 

Kuipers HM, Hoefnagels WH, van Lier HJ. 
[Reduction of the number of falls in 
hospitalized patients using a risk index and 
through preventive measures]. Ned Tijdschr 
Geneeskd 1993 137:(40)2043-8. [Rec#: 
3612] 

Kustaborder MJ, Rigney M.  Interventions for safety. J 
Gerontol Nurs 1983 9:(3)159-62, 173, 182. 
[Rec#: 547] 

Lachman ME, Howland J, Tennstedt S, Jette A, 
Assmann S, Peterson EW. Fear of falling 
and activity restriction: the survey of 
activities and fear of falling in the elderly 
(SAFE). J Gerontol B Psychol Sci Soc Sci 
1998 53:(1)P43-50. [Rec#: 648] 

Lacroix AZ. Thiazide diuretic agents and prevention 
of hip fracture. Compr Ther 1991 17:(8 )30-
9. [Rec#: 548] 

Laferriere RH, Palermo SE, Scribner DW, Rutledge 
KL. Rural research: piloting a tool to 
identify home care clients' risk of falling. 
Home Care Provider 1998 3:(3)162-8. 
[Rec#: 1476] 

Lange M. The challenge of fall prevention in home 
care: A review of the literature. Home 
Healthcare Nurse 1996 14:(3)198-206. 
[Rec#: 711] 

Langley PC. Cost effectiveness and the allocation of 
therapies in a treating population [see 
comments]. Pharmacoeconomics 1996 10 
:(1)93-8. [Rec#: 3101] 

Langlois J, Smith GS, Nelson DE, Sattin RW, Stevens 
JA, DeVitto CA. Dependence in activities of 
daily living as a risk factor for all injury 
events in the community. J Am Geriatr Soc 
1995 43:275-278. [Rec#: 2020] 

Lappe JM. Prevention of hip fractures: a nursing 
imperative. Orthop Nurs 1998 17:(3)15-26. 
[Rec#: 1500] 

Lauritzen JB. Hip fractures. Epidemiology, risk 
factors, falls, energy absorption, hip 
protectors, and prevention. Dan Med Bull 
1997 44:(2)155-68. [Rec#: 1202] 

Lauritzen JB, Petersen MM, Lund B. Effect of 
external hip protectors on hip fractures. 
Lancet 1993 341:(8836)11-3. [Rec#: 549] 

Lauritzen JB, Petersen MM, Lund B. External hip 
protectors against hip fractures. A 
randomized study in a nursing home. Ugeskr 
Laeger 1993 155:(20)1523-6. [Rec#: 550] 

Lawrence JI, Maher PL. An interdisciplinary falls 
consult team: A collaborative approach to 
patient falls. J Nurs Care Qual 1992 6:(3)21-
9. [Rec#: 551] 

Lawrence RH, Tennstedt SL, Kasten LE, Shih J, 
Howland J, Jette AM. Intensity and 
correlates of fear of falling and hurting 
oneself in the next year: baseline findings 
from a Roybal Center Fear of Falling 
Intervention. J Aging Health 1998 
10:(3)267-86. [Rec#: 1484] 

Lawson J, Fitzgerald J, Birchall J, Aldren CP, Kenny 
RA. Diagnosis of geriatric patients with 
severe dizziness. J Am Geriatr Soc 1999 
47:(1)12-7. [Rec#: 1610] 

Lee C. Attitudes, knowledge, and stages of change: A 
survey of exercise patterns in older 
Austrailian women. Health Psychology 1993 
12:476-480. [Rec#: 2740] 



Rejected Articles

123

Lee LW, Kerrigan DC. Identification of kinetic 
differences between fallers and nonfallers in 
the elderly. Am J Phys Med Rehabil 1999 
78:(3)242-6, 255-8, 271. [Rec#: 1390] 

Legge A. Falls in the elderly. OTs investigate cause of 
falls... the second of two articles on 
preventing falls among elderly people. Ther 
Wkly 1998 24:(26)6. [Rec#: 1497] 

Leipzig RM, Cumming RG, Tinetti ME. Drugs and 
falls in older people: a systematic review 
and meta-analysis: I. Psychotropic drugs. J 
Am Geriatr Soc 1999 47:(1)30-39. [Rec#: 
1526] 

Leipzig RM, Cumming RG, Tinetti ME. Drugs and 
falls in older people: a systematic review 
and meta-analysis: II. Cardiac and analgesic 
drugs. J Am Geriatr Soc 1999 47:(1)40-50. 
[Rec#: 1525] 

Lewis LM, West OC, Standeven J, Jarvis HE. Do 
wrist guards protect against fractures? Ann 
Emerg Med 1997 29:(6)766-9. [Rec#: 1200] 

Lewis RD, Modlesky CM. Nutrition, physical activity, 
and bone health in women. Int J Sport Nutr 
1998 8:(3)250-284. [Rec#: 1581] 

Li X, Hamdy R, Sandborn W, Chi D, Dyer A. Long-
term effects of antidepressants on balance, 
equilibrium, and postural reflexes. 
Psychiatry Res 1996 63:(2-3)191-6. [Rec#: 
649] 

Lieu PK, Ismail NH, Choo PW, Kwek PE, Heng LC, 
Govindaraju K. Prevention of falls in a 
geriatric ward. Ann Acad Med Singapore 
1997 26:(3)266-70. [Rec#: 2514] 

Liljas B. How to calculate indirect costs in economic 
evaluations [see comments]. 
Pharmacoeconomics 1998 13:(1 Pt 1)1-7. 
[Rec#: 3100] 

Lipsitz LA, Jonsson PV, Kelley MM, Koestner JS. 
Causes and correlates of recurrent falls in 
ambulatory frail elderly. J Gerontol 1991 
46:M114-122. [Rec#: 2021] 

Liu B, Anderson G, Mittmann N, et al . Use of 
selective serotonin-reuptake inhibitors or 
tricyclic antidepressants and risk of hip 
fractures in elderly people. Lancet 1998 
351:1303-1307. [Rec#: 2768] 

Liu BA, Topper AK, Reeves RA, Gryfe C, Maki BE. 
Falls among older people: relationship to 
medication use and orthostatic hypotension . 
J Am Geriatr Soc 1995 43:(10)1141-5. 
[Rec#: 1678] 

Liu G, Peacock M. Age-related changes in serum 
undercarboxylated osteocalcin and its 
relationships with bone density, bone 
quality, and hip fracture. Calcif Tissue Int 
1998 62:(4)286-9. [Rec#: 1620] 

Liu YJ, Stagni G, Walden JG, Shepherd AM, 
Lichtenstein MJ. Thioridazine dose-related 
effects on biomechanical force platform 
measures of sway in young and old men. J 
Am Geriatr Soc 1998 46:(4)431-7. [Rec#: 
1197] 

Llewellyn J, Martin B, Shekleton M, Firlit S . 
Analysis of falls in the acute surgical and 
cardiovascular surgical patient. Appl Nurs 
Res 1988 1:(3)116-21. [Rec#: 3662] 

Lord SR. Falls in the elderly: Admission, bed use, 
outcome and projections (letter). Med J Aust 
1990 153:117-118. [Rec#: 2741] 

Lord SR, Anstey KJ, Williams P, Ward JA. 
Psychoactive medications use, sensori-motor 
function and falls in older women. Br J Clin 
Pharmacol 1995 39:227-234. [Rec#: 2770] 

Lord SR, Bashford GM, Howland A, Munroe BJ. 
Effects of shoe collar height and sole 
hardness on balance in older women. J Am 
Geriatr Soc 1999 47:(6)681-684. [Rec#: 
1512] 

Lord SR, Clark RD. Simple physiological and clinical 
tests for the accurate prediction of falling in 
older people. Gerontology 1996 42:(4)199-
203. [Rec#: 650] 

Lord SR, Clark RD, Webster IW. Physiological 
factors associated with falls in an elderly 
population. J Am Geriatr Soc  1991 
39:11994-1200. [Rec#: 2761] 

Lord SR, Lloyd DG, Li SK.  Sensori-motor function, 
gait patterns and falls in community-
dwelling women. Age Ageing 1996 
25:(4)292-9. [Rec#: 651] 

Lord SR, McLean D, Strathers G. Physiological 
factors associated with injurious falls in 
older people living in the community. 
Gerontologist 1992 38:338-346. [Rec#: 
2754] 



Rejected Articles

124

Lord SR, Sambrook PN, Gilbert C, Kelley PJ, Nguyen 
T, Webster IW, et al. Postural stability, falls 
and fractures in the elderly:  Results from 
the Dubbo Osteoporosis Epidemiology 
Study. Med J Aust 1994 160:684-691. 
[Rec#: 2022] 

Lord SR, Ward JA, Williams P, Anstey KJ. 
Physiological factors associated with falls in 
older community-dwelling women. J Am 
Geriatr Soc 1994 42:1110-1117. [Rec#: 
2742] 

Lord SR, Ward JA, Williams PH, Anstey KJ. An 
epidemiological study if falls in older 
community-dwelling women:  The 
Randwick Falls and Fractures Study. Aus J 
Public Health 1993 17:240-245. [Rec#: 
2023] 

Lord SR, Webster IA. Visual field dependence in 
elderly fallers and non-fallers. Int J Aging 
Human Dev 1990 31:267-277. [Rec#: 2024] 

Lundin Olsson L, Nyberg L, Gustafson Y. Attention, 
frailty, and falls: the effect of a manual task 
on basic mobility. J Am Geriatr Soc 1998 
46:(6)758-61. [Rec#: 652] 

Lundin Olsson L, Nyberg L, Gustafson Y. 'Stops 
walking when talking' as a predictor of falls 
in elderly people. Lancet 1997 
349:(9052)617. [Rec#: 1587] 

Lunkinen H, Koski K, Laippala P, Kivela S. Factors 
predicting fractures during falling impacts 
among home-dwelling older adults. J Am 
Geriatr Soc 1997 45:(11)1302-9. [Rec#: 
1491] 

Luukinen H, Koski K, Laippala P, Kivela SL. 
Predictors for recurrent falls among the 
home-dwelling elderly. Scand J Prim Health 
Care 1995 13:(4)294-9. [Rec#: 654] 

Luukinen H, Koski K, Laippala P, Kivela SL. Risk 
factors for recurrent falls in the elderly in 
long-term institutional care. Public Health 
1995 109:(1)57-65. [Rec#: 653] 

MacAvoy S, Skinner T, Hines M. Fall risk assessment 
tool. Appl Nurs Res 1996 9:(4)213-8. [Rec#: 
655] 

MacKnight C, Rockwood K. A Hierarchical 
Assessment of Balance and Mobility. Age 
Ageing 1995 24:(2)126-30. [Rec#: 656] 

MacRae PG, Asplund LA, Schnelle JF, Ouslander JG, 
Abrahamse A, Morris C. A walking program 
for nursing home residents: effects on walk 
endurance, physical activity, mobility, and 
quality of life. J Am Geriatr Soc 1996 
44:(2)175-80. [Rec#: 3614] 

Mahoney J, Sager M, Dunham NC, Johnson J. Risk of 
falls after hospital discharge. J Am Geriatr 
Soc 1994 42:269-274. [Rec#: 2765] 

Mahoney JE. Falls in the elderly: office-based 
evaluation, prevention, and treatment. Cleve 
Clin J Med 1999 66:(3)181-9. [Rec#: 1602] 

Mahoney JE. Immobility and falls. Clin Geriatr Med 
1998 14:(4)699-726. [Rec#: 1374] 

Mahoney JE, Sager MA, Jalaluddin M. Use of an 
ambulation assistive device predicts 
functional decline associated with 
hospitalization. J Gerontol A Biol Sci Med 
Sci 1999  54:(2)83-88. [Rec#: 1522] 

Maki BE, Holliday PJ, Topper AK. A prospective 
study of postural balance and risk of falling 
in an ambulatory and independent elderly 
population. J Gerontol 1994 49:M72-84. 
[Rec#: 2764] 

Maki BE, Mcllroy WE. Control of compensatory 
stepping reactions: age-related impairment 
and the potential for remedial intervention. 
Physiother Theory Pract 1999 15:(2)69-92. 
[Rec#: 1377] 

Malmivaara A, Heliovaara M, Knekt P, Reunanen A, 
Aromaa A. Risk factors for injurious falls 
leading to hospitalization or death in a 
cohort of 19,500 adults. Am J Epidemiol 
1993 138:(6)384-94. [Rec#: 657] 

Mayo NE, Korner Bitensky N, Becker R, Georges P. 
Predicting falls among patients in a 
rehabilitation hospital. Am J Phys Med 
Rehabil 1989 68:130-146. [Rec#: 2781] 

McCabe C, Dixon S. Testing the validity of cost-
effectiveness models. Pharmacoeconomics 
2000 17:(5)501-13. [Rec#: 3097] 

McCabe F. Mind you don't fall. Nurs Mirror 1985 
160:(26)S2-6. [Rec#: 557] 

McClung BL. Using osteoporosis management to 
reduce fractures in elderly women. Nurse 
Pract 1999 24:(3)26-7, 32, 36. [Rec#: 1400] 



Rejected Articles

125

McCollam ME. Evaluation and implementation of a 
research-based falls assessment innovation. 
Nurs Clin North Am 1995 30:(3)507-14. 
[Rec#: 3656] 

McElhinney J, Potts J. Preventing falls among the 
elderly: Development, initiation and 
evaluation of a community based education 
program. J Am Geriatr Soc 1995 43:SA38. 
[Rec#: 594] 

McEwan RT, Davison N, Forster DP, Pearson P, 
Stirling E. Screening elderly people in 
primary care: A randomized controlled trial. 
Br J Gen Pract 1990  40:(332)94-7. [Rec#: 
558] 

McIlroy WE, Maki BE. Age-related changes in 
compensatory stepping in response to 
unpredictable perturbations. J Gerontol A 
Biol Sci Med Sci 1996 51:(6)M289-96. 
[Rec#: 658] 

McIntosh L, Woronuk J, May L, Whitridge M, Elton 
Smith G. Development of the Glenrose 
Ambulation Rating (GAR): validity and 
inter-rater reliability. J Rehabil Outcomes 
Meas 1999 3:(3)1-11. [Rec#: 1284] 

McIntosh S, DaCosta D, Kenny RA. Outcome of an 
integrated approach to the investigation of 
dizziness, falls, and syncope in elderly 
patients referred to as "syncope" clinic. Age 
Ageing 1993 22:53-55. [Rec#: 2025] 

McIntyre A. Elderly fallers: a baseline audit of 
admissions to a day hospital for elderly 
people. Br J Occup Ther 1999 62:(6)244-8. 
[Rec#: 1384] 

McLean D, Lord S. Falling in old people at home:  
transfer limitations and environmental risk 
factors. Aust Occup Ther J 1996 43 :13-18. 
[Rec#: 2026] 

McMurdo ME, Mole PA, Paterson CR. Controlled 
trial of weight bearing exercise in older 
women in relation to bone density and falls. 
BMJ 1997 314:(7080)569. [Rec#: 2911] 

McNeeley E, Clements SD, Wolf SL. A program to 
reduce frailty in the elderly. In: Funk SG, 
Tornquist EM, Champagne MT, Weise RA. 
(eds.) Key aspects of elder care: Managing 
falls, incontinence, and cognitive 
impairment. New York: Springer; 1992. p. 
89-96. [Rec#: 584] 

Means KM, O'Sullivan PS, Rodel DE. Balance, 
mobility, and falls among elderly African 
American women. Am J Phys Med Rehabil 
2000 79:(1)30-39. [Rec#: 1896] 

Means KM, Rodell DE, O'Sullivan PS. Geriatrics. 
Performance-based prevention/rehabilitation 
of falls in elderly veterans. Rehabil Rd Prog 
Rep 1997 34:106. [Rec#: 1324] 

Means KM, Rodell DE, O'Sullivan PS. Obstacle 
course performance and risk of falling in 
community-dwelling elderly persons. Arch 
Phys Med Rehabil 1998 76:(12)1570-6. 
[Rec#: 1295] 

Means KM, Rodell DE, O'Sullivan PS, Winger RM. 
Comparison of a functional obstacle course 
with an index of clinical gait and balance 
and postural sway. J Gerontol A Biol Sci 
Med Sci 1998 53A:(5)M331-5. [Rec#: 1414] 

Meier A. Rehabilitiation following falls of 
indetermined etiology: Results of an 
intervention study. Schweiz Rundsch Med 
Prax 1992 81:1405-1410. [Rec#:  2028] 

Meiring P. Falls in the elderly. S Afr Med J 1986 69 
:214-5. [Rec#: 2825] 

Meissner BA. Patient fall prevention. Nurs Manage 
1988 19:(6)78. [Rec#: 3663] 

Meldrum D, Finn AM. An investigation of balance 
function in elderly subjects who have and 
have not fallen. Physiotherapy 1993 
79:(12)839-842. [Rec#: 712] 

Mendelson WB. The use of sedative/hypnotic 
medication and its correlation with falling 
down in the hospital. Sleep 1996 19:(9)698-
701. [Rec#: 659] 

Menz HB, Lord SR. Footwear and postural stability in 
older people. J Am Podiatr Med Assoc 1999 
89:(7)346-57. [Rec#: 1670] 

Meunier PJ, Chapuy MC, Arlot ME, Delmas PD, 
Duboeuf F. Can we stop bone loss and 
prevent hip fractures in the elderly? 
Osteoporos Int 1994 4:(Suppl 1)71-6. [Rec#: 
561] 

Miceli DL, Waxman H, Cavalieri T, Lage S. 
Prodromal falls among older nursing home 
residents. Appl Nurs Res 1994 7:(1)18-27. 
[Rec#: 660] 



Rejected Articles

126

Mickelborough J, Liston R, Harris B, Pomeroy VM, 
Tallis RC. Physiotherapy for higher-level 
gait disorders associated with cerebral multi-
infarcts. Physiother Theory Pract 1997 
13:(2)127-38. [Rec#: 1325] 

Mihalko S. Strength training in older women: Does 
self-efficacy mediate improvements in 
physical function? University of Illinois at 
Urbana-Champaign. 1997. [Rec #: 1177] 

Miller JM. Perception and psychological effects of 
falling of elderly people living in the 
community. University of Illinois at 
Chicago, Health Sciences Center. 1995. 
[Rec #: 1448] 

Miller JP, Schechtman K, Province M, et al. 
Preplanned meta analyses in a clinical trial 
aimed at reducing frailty and injuries in 
older persons. Control Clin Trials 1991  
12:612-630. [Rec#: 2732] 

Mion LC, Gregor S, Buettner M, et al. Falls in the 
rehabilitation setting: Incidence and 
characteristics. Rehabil Nurs 1989 14 :17-
22. [Rec#: 2769] 

Mitchell A, Jones N. Striving to prevent falls in an 
acute care setting--action to enhance quality. 
J Clin Nurs 1996 5:(4)213-20. [Rec#: 661] 

Mohide EA, Tugwell PX, Caulfield PA, Chambers 
LW, Dunnett CW, Baptiste S, et al. A 
randomized trial of quality assurance in 
nursing homes. Med Care 1988 26:(6)554-
65. [Rec#: 563] 

Monane M, Avorn J. Medications and Falls.  
Causation, correlation and convention. Clin 
Geriatr Med 1996 12:847-858. [Rec#: 2785] 

Moore T, Martin J, Stonehouse J. Predicting falls: risk 
assessment tool versus clinical judgement. 
Perspectives 1996 20:(1)8-11. [Rec#: 662] 

Morey MC, Pieper CF, Cornoni Huntley J. Physical 
fitness and functional limitations in 
community-dwelling older adults. Med Sci 
Sports Exerc 1998 30:(5)715-23. [Rec#: 
1293] 

Morfis L, Schwartz RS, Cistulli PA. REM sleep 
behaviour disorder: a treatable cause of falls 
in elderly people. Age Ageing 1997 26 
:(1)43-4. [Rec#: 663] 

Moritz DJ, Kelsey JL, Grisso JA. Hospital controls 
versus community controls: Differences in 
inferences regarding risk factors for hip 
fracture. Am J Epidemiol 1997 145:(7)653-
60. [Rec#: 1637] 

Morris EV, Isaacs B. The prevention of falls in a 
geriatric hospital. Age Ageing 1980 9:181-
85. [Rec#: 3088] 

Morris JC, Rubin EH, Morris EJ, Mandel SA. Senile 
dementia of the Alzheimer's type: An 
important risk factor in falls. J Gerontol 
1987 42:412-417. [Rec#: 2756] 

Morris JN, Fries BE, Steel K, Ikegami N, Bernabei R, 
Carpenter GI, et al. Comprehensive clinical 
assessment in community setting: 
applicability of the mds-hc. J Am Geriatr 
Soc 1997 45:(8). [Rec#: 1548] 

Morrison RS, Chassin MR, Siu AL. The medical 
consultant's role in caring for patients with 
hip fracture. Ann Intern Med 1998 
128:(12,1)1010-1020. [Rec#: 1646] 

Morse J, Prowse M, Morrow N, Federspeil G. A 
retrospective analysis of patient falls. Can J 
Public Health 1985 76: 116. [Rec#: 2826] 

Morse JM, Tylko SJ, Dixon HA. The patient who 
falls--and falls again: defining the aged at 
risk. J Gerontol Nurs 1985 11:(11)15-8. 
[Rec#: 3666] 

Morton D. Five years of fewer falls. Am J Nurs 1989 
89:(2)204-5. [Rec#: 565] 

Mosley A, Galindo Ciocon D, Peak N, West MJ. 
Initiation and evaluation of a research-based 
fall prevention program. J Nurs Care Qual 
1998 13:(2)38-44. [Rec#: 1429] 

Mulrow CD, Gerety MB, Kanten D, DeNino LA, 
Cornell JE. Effects of physical therapy on 
functional status of nursing home residents. 
J Am Geriatr Soc 1993 41:(3)326-8. [Rec#: 
462] 

Murdock C, Goldney R, Fisher L, Kent P, Walmsley 
S. Clinical note. A reduction in repeat falls 
in a private psychiatric hospital. Aust NZ J 
Ment Health Nurs 1998 7:(3)111-5. [Rec#: 
1452] 

Murphy J, Isaacs B. The post fall syndrome. 
Gerontology 1982 28:265-270. [Rec#: 2030] 



Rejected Articles

127

Mustard CA, Mayer T. Case-control study of exposure 
to medication and the risk of injurious falls 
requiring hospitalization among nursing 
home residents. Am J Epidemiol 1997 
145:(8)738-45. [Rec#: 664] 

Myers AH, Baker SP, Van Natta ML, Abbey H, 
Robinson EG. Risk factors associated with 
falls and injuries among elderly 
institutionalized persons.  Am J Epidemiol 
1991 133:1179-1190. [Rec#: 2029] 

Myers AH, Young Y, Langlois JA. Prevention of falls 
in the elderly. Bone 1996 18:(1 Suppl )87S-
101S. [Rec#: 665] 

Myers AN, Van Natta M, Robinson EG, Baker SP . 
Can injurious falls be prevented? J Long 
Term Care Admin 1994 22:(2)26-29,32. 
[Rec#: 595] 

Nakamura DM, Holm MB, Wilson A. Measures of 
balance and fear of falling in the elderly: a 
review. Phys Occup Ther Geriatr  1998 
15:(4)17-32. [Rec#: 1292] 

Nelson DE, Sattin RW, Langolis JA, et al. Alcohol as 
a risk factor for fall injury events among 
elderly persons living in the community. J 
Am Geriatr Soc 1992 40:658-661.  [Rec#: 
2031] 

Neufeld RR, Tideiksaar R, Yew E, Brooks F, Young J, 
Browne G, et al. A multidisciplinary falls 
consultation service in a nursing home . 
Gerontologist 1991 31:(1)120-3. [Rec#: 
2506] 

Nevitt MC. Ascertainment and description of falls 
among older persons by self-report. In: 
Weindruch R, Hadley EX, Ory M. (Eds) 
Reducing Falls and Frality in Older Persons. 
New York, NY: Charles C Thomas; 1991. p. 
476-495. [Rec#: 2032] 

Nevitt MC, Cummings SR. Type of fall and risk of hip 
and wrist fractures: the study of osteoporotic 
fractures. The Study of Osteoporotic 
Fractures Research Group. J Am Geriatr Soc 
1993 41:(11)1226-34. [Rec#: 1683] 

Nevitt MC, Cummings SR, Hudes ES. Risk factors for 
injurious falls: A prospective study. J 
Gerontol 1991 46:164-170. [Rec#: 2033] 

Nevitt MC, Cummings SR, Kidd S, Black D. Risk 
factors for recurrent non-syncopal falls: A 
prospective study. JAMA 1989 261:2663-
2668. [Rec#: 2034] 

Newbury J, Marley J. Preventive home visits to 
elderly people in the community. Visits are 
most useful for people aged >/= 75. BMJ 
2000 321:(7259)512; discussion 513. [Rec#: 
3623] 

Nicholl JP, Coleman P, Brazier JE. Health and 
healthcare costs and benefits of exercise. 
Pharmacoeconomics 1994 5:109-122. 
[Rec#: 2743] 

Nichols AW. Moderate exercise improves stability in 
elders. Phys Sportsmed 1999 27:(11)16-28. 
[Rec#: 1567] 

Nicholson CM, Czernwicz S, Mandilas G, Rudolph I, 
Greyling MJ. The role of chair exercises for 
older adults following hip fracture. S Afr 
Med J 1997 87:(9)1131-1138. [Rec#: 1540] 

Nickens H. Intrinsic factors in falling among the 
elderly. Arch Intern Med 1985 145:1089-
1093. [Rec#: 2035] 

Noble LJ, Salcido R, Walker MK, Atchinson J, 
Marshall R. Improving functional mobility 
through exercise. Rehabil Nurs Res 1994 
3:(1)23-9. [Rec#: 596] 

Nordt WE, Sachatello SA, Plotkin ES, Dintino K. The 
effects of single-axis balance board 
intervention on balance parameters in the 
elderly. Am J Orthop 1999 28:(8)447-50. 
[Rec#: 1588] 

Northridge ME, Nevitt MC, Kelsey JL, Link B. Home 
hazards and falls in the elderly: the role of 
health and functional status. Am J Public 
Health 1995 85:(4)509-15. [Rec#: 666] 

Norton R. Preventing falls and fall-related injuries 
among older-people. Austral J A 1999 
18:(4)160-166. [Rec#: 1704] 

Norton R, Campbell AJ, Lee Joe T, Robinson E, 
Butler M. Circumstances of falls resulting in 
hip fractures among older people. J Am 
Geriatr Soc 1997 45:(9)1108-12. [Rec#: 
1492] 

Nyberg L, Gustafson Y. Using the Downton index to 
predict those prone to falls in stroke 
rehabilitation. Stroke 1996 27:(10)1821-4. 
[Rec#: 667] 

Nygaard HA. Falls and psychotropic drug 
consumption in long-term care residents: is 
there an obvious association? Gerontology 
1998 44:(1)46-50. [Rec#: 668] 



Rejected Articles

128

O'Brien K, Culham E, Pickles B. Balance and skeletal 
alignment in a group of elderly female 
fallers and nonfallers. J Gerontol A Biol Sci 
Med Sci 1997 52A:(4)B221-6. [Rec#: 1467] 

O'Brien K, Pickles B, Culham E. Clinical measures of 
balance in community-dwelling elderly 
female fallers and non-fallers. Physiother 
Can 1998 50:(3)212-7, 221. [Rec#: 1457] 

O'Loughlin JL, Robitaille Y, Boivin JF, Suissa S. 
Incidence of and risk factors for falls and 
injurious falls among the community-
dwelling elderly. Am J Epidemiol 1993 
137:(3)342-54. [Rec#: 669] 

O'Mahony D, Foote C. Prospective evaluation of 
unexplained syncope, dizziness, and falls 
among community-dwelling elderly adults. J 
Gerontol A Biol Sci Med Sci 1998 
53A:(6)M435-40. [Rec#: 1413] 

Oakley AE, France Dawson M, Holland J, Arnold S, 
Cryer C, Doyle Y, et al. Preventing falls and 
susequent injury in older people. Qual 
Health Care 1996 5:243-9. [Rec#: 604] 

Obonyo T, Drummond M, Isaacs B. Domiciliary 
physiotherapy for old people who have 
fallen. Int Rehabil Med 1983 5:(4)157-60. 
[Rec#: 568] 

Oliver D, Britton M, Seed P, Martin FC, Hopper AH. 
Development and evaluation of evidence 
based risk assessment tool (STRATIFY) to 
predict which elderly inpatients will fall: 
case-control and cohort studies. BMJ 1997 
315:(7115)1049-53. [Rec#: 1485] 

Oliver D, Hopper A, Seed P. Do hospital fall 
prevention programs work? A systematic 
review. J Am Geriatr Soc 2000 48:(12)1679-
89. [Rec#: 3104] 

Ory MG, Schechtman KB, Miller JP, Hadley EC, 
Fiatarone MA, Province MA, et al. Frailty 
and injuries in later life: The FICSIT trials. J 
Am Geriatr Soc 1993 41:(3)283-96. [Rec#: 
484] 

Oster P, Hauer K, Specht N, Rost B, Baertsch P, 
Schlierf G. Muscle strength and 
coordination training for prevention of falls 
in elderly patients: <ORIGINAL> KRAFT- 
UND KOORDINATIONSTRAINING ZUR 
STURZPRAVENTION IM ALTER. Z 
Gerontol Geriatr 1997 30:(4)289-292. 
[Rec#: 1584] 

Oster P, Hauer K, Specht N, Rost B, Baertsch P, 
Schlierf G. Muscle strength and 
coordination training for prevention of falls 
in elderly patients. Zeitschrift 1997 30:(4). 
[Rec#: 716] 

Oster P, Hauer K, Specht N, Rost B, Baertsch P, 
Schlierf G. [Strength and coordination 
training for prevention of falls in the 
elderly]. Z Gerontol Geriatr 1997 30:(4)289-
92. [Rec#: 1208] 

Overstall PW. Prevention of falls in the elderly. J Am 
Geriatr Soc 1980  28:(11)481-4. [Rec#: 569 
]

Owings TM, et al. Exercise: Is it a solution to falls by 
older adults? J Appl Biomech 1999 15:56-
63. [Rec#: 2536] 

Pacala JT, Judge JO, Boult C. Factors affecting 
sample selection in a randomized trial of 
balance enhancement: The FICSIT Study. J 
Am Geriatr Soc 1996  44:(4)377-82. [Rec#: 
480] 

Parker MJ, Twemlow TR, Pryor GA. Environmental 
hazards and hip fractures. Age Ageing 1996 
25:(4)322-5. [Rec#: 670] 

Pasqua S. Fall programs that work. Contemp 
Longterm Care 1996 19:(4)50-2, 54, 56. 
[Rec#: 671] 

Pathy MS, Bayer A, Harding K, Dibble A. 
Randomised trial of case finding and 
surveillance of elderly people at home. 
Lancet 1992 340:(8824)890-3. [Rec#: 570] 

Patrick L, Leber M, Scrim C, Gendron I, Eisener 
Parsche P. Interdisciplinary care. A 
standardized assessment and intervention 
protocol for managing risk for falls on a 
geriatric rehabilitation unit. J Gerontol Nurs 
1999 25:(4)40-7. [Rec#: 1418] 

Pavlov PW, Ginsburg J, Kicovic PM, Van Der Schaaf 
DB, Prelevic G, Bennink H. Double-blind, 
placebo-controlled study of the effects of 
tibolone on bone mineral density in 
postmenopausal osteoporotic women with 
and without previous fractures. Gynecol 
Endocrinol 1999 13:(4)230-237. [Rec#: 
1507] 

Perkowski LC, Stroup Benham CA, Markides KS, 
Lichtenstein MJ, Angel RJ, Guralnik JM, et 
al. Lower-extremity functioning in older 
Mexican Americans and its association with 
medical problems. J Am Geriatr Soc 1998 
46:(4)411-8. [Rec#: 672] 



Rejected Articles

129

Perle SM, Mutell DB, Romanelli R. Age-related 
changes in skeletal muscle strength and 
modifications through exercise: A literature 
review. J Sports Chiro Rehab 1997 
11:(3)97-103. [Rec#: 1648] 

Perlin E. Preventing falls in the elderly. A practical 
approach to a common problem. Postgrad 
Med 1992 91:(8)237-8, 241, 244. [Rec#: 
2508] 

Perrin PP, Gauchard GC, Perrot C, Jeandel C. Effects 
of physical and sporting activities on 
balance control in elderly people. Br J 
Sports Med 1999 32:(2)121-6. [Rec#: 1389] 

Perry BC. Falls among the elderly: a review of the 
methods and conclusions of epidemiologic 
studies. J Am Geriatr Soc 1982 30:(6)367-
71. [Rec#: 2849] 

Perry BC. Falls among the elderly living in high-rise 
apartments. J Fam Pract 1982 14:10069-
1073. [Rec#: 2760] 

Peterson E, Howland J, Kielhofner G, Lachman ME, 
Assmann S, Cote J, et al. Falls self-efficacy 
and occupational adaptation among elders. 
Phys Occup Ther Geriatr 1999 16:(1-2 )1-
16. [Rec#: 1574] 

Petrella RJ, Lattanzio PJ, Nelson MG. Effect of age 
and activity on knee joint proprioception. 
Am J Phys Med Rehabil 1997 76 :(3)235-
41. [Rec#: 1201] 

Piotrowski A, Cole J. Clinical measures of balance 
and functional assessment in elderly 
persons. Aust Physiotherapy 1994 
40:(3)183-188. [Rec#: 713] 

Plati C, Lanara V, Mantas J. Risk factors responsible 
for patients' falls. Scand J Caring Sci 1992 
6:113-118. [Rec#: 2773] 

Plautz B, Beck DE, Selmar C, Radetsky M. Modifying 
the environment: A community-based 
injury-reduction program for elderly 
residents. Am J Prev Med 1996 12:(4 
Suppl)33-8. [Rec#: 571] 

Pollock CL. Breaking the risk of falls: An exercise 
benefit for older patients. Phys Sportsmed 
1992 20:(11). [Rec#: 2538] 

Porter EJ. 'Getting up from here': frail older women's 
experiences after falling... including 
commentary by Heard LC. Rehabil Nurs 
1999 24:(5)201-6, 211, 226. [Rec#: 1368] 

Potvin A, Syndulko K, Tourtellotte W, Lemmon J, 
Potvin J. Human neurologic function and the 
aging process. J Am Geriatr Soc 1980 28 
:(1)1-9. [Rec#: 2813] 

Poulstrup A, Jeune B. Prevention of fall injuries 
requiring hospital treatment among 
community-dwellind elderly. Eur J Public 
Health 2000 10:45-50. [Rec#: 2818] 

Prosser L, Canby A. Further validation of the Elderly 
Mobility Scale for measurement of mobility 
of hospitalized elderly people. Clin Rehabil 
1997 11:(4)338-43. [Rec#: 1626] 

Province MA, Hadley EC, Hornbrook MC, Lipsitz 
LA, Miller JP, Mulrow CD, et al. The 
effects of exercise on falls in elderly 
patients. A preplanned meta- analysis of the 
FICSIT Trials. Frailty and Injuries: 
Cooperative Studies of Intervention 
Techniques. JAMA 1995 273:(17)1341-7. 
[Rec#: 473] 

Prudham D, Evans JG. Factors associated with falls in 
the elderly:  A community study. Age 
Ageing 1981 10:141-146. [Rec#: 2037] 

Quail GG. An approach to the assessment of falls in 
the elderly. Aust Fam Physician 1994 23:(5 
)873, 876-82. [Rec#: 674] 

Rainville NG. Effect of an implemented fall 
prevention program on the frequency of 
patient falls. QRB Qual Rev Bull 1984 
10:(9)287-91. [Rec#: 574] 

Rapport LJ, Hanks RA, Millis SR, Deshpande SA. 
Executive functioning and predictors of falls 
in the rehabilitation setting. Arch Phys Med 
Rehabil 1998 79:(6)629-33. [Rec#: 675] 

Rawsky E. Review of the literature on falls among the 
elderly. Image J Nurs Sch 1998 30:(1)47-52. 
[Rec#: 3103] 

Ray WA, Griffin MR, Downey W. Benzodiazepines 
of long and short elimination half-life and 
the risk of hip fracture. JAMA 1989 
262:(23)3303-7. [Rec#: 1690] 

Ray WA, Griffin MR, Malcolm E. Cyclic 
antidepressants and the risk of hip fracture. 
Arch Intern Med 1991 151:(4)754-6. [Rec#: 
1688] 

Ray WA, Griffin MR, Schaffner W, Baugh DK, 
Melton LJ. Psychotropic drug use and the 
risk of hip fracture. N Engl J Med 1987 
316:(7)363-9. [Rec#: 1692] 



Rejected Articles

130

Resnick B. Falls in a community of older adults: 
putting research into practice. Clin Nurs Res 
1999 8:(3)251-66. [Rec#: 1286] 

Resnick B. Motivation to perform activities of daily 
living in the institutionalized older adult: can 
a leopard change its spots? J Adv Nurs 1999 
29:(4)792-9. [Rec#: 1299] 

Retsas AP. Survey findings describing the use of 
physical restraints in nursing homes in 
Victoria, Australia. Int J Nurs Stud 1998 
35:(3)184-91. [Rec#: 1475] 

Reuben DB, Borok GM, Wolde Tsadik G, Ershoff 
DH, Fishman LK, Ambrosini VL, et al. A 
randomized trial of comprehensive geriatric 
assessment in the care of hospitalized 
patients. N Engl J Med 1995 332:(20)1345-
50.  [Rec#: 575] 

Reuben DB, Frank JC, Hirsch SH, Mcguigan KA, 
Maly RC. A randomized clinical trial of 
outpatient comprehensive geriatric 
assessment coupled with an intervention to 
increase adherence to recommendations. J 
Am Geriatr Soc 1999 47:(3)269-276. [Rec#: 
1519] 

Reuben DB, Frank JC, Hirsch SH, McGuigan KA, 
Maly RC. A randomized clinical trial of 
outpatient comprehensive geriatric 
assessment coupled with an intervention to 
increase adherence to recommendations. J 
Am Geriatr Soc 1999 47:(3)269-76. [Rec#: 
1603] 

Reuben DB, Maly RC, Hirsch SH, Frank JC, Oakes 
AM, Siu AL, et al. Physician 
implementation of and patient adherence to 
recommendations from comprehensive 
geriatric assessment. Am J Med  1996 
100:(4)444-51. [Rec#: 1217] 

Reynolds BJ, Garrett CJ. Elderly exercise: 
Relationship to ambulatory function, fall 
behavior, and well-being. In: Funk SG, 
Tornquist EM, Champagne MT, Weise RA. 
(Eds.) Key aspects of elder care: Managing 
falls, incontinence, and cognitive 
impairment. New York: Springer; 1992. p. 
104-9. [Rec#: 597] 

Rhymes J, Jaeger R. Falls: Prevention and 
management in the institutional setting. 
Clinics Geriatr Med 1988 4:613-622. [Rec#: 
2038] 

Richardson DA, Bexton RS, Shaw FE, Kenny RA. 
Prevalence of cardioinhibitory carotid sinus 
hypersensitivity in patients 50 years or over 
presenting to the accident and emergency 
department with ''unexplained'' or 
''recurrent'' falls. Pacing Clin Electrophysiol 
1997 20:(3,2). [Rec#: 1559] 

Rietz S, Hagel K. Falls leading to injuries in old 
people: pathogenesis and rehabilitation 
outcome. Rehabilitation Stuttg 1999 38 
:(1)16-9. [Rec#: 1406] 

Riggs JE. Mortality from accidental falls among the 
elderly in the United States, 1962-1988: 
demonstrating the impact of improved 
trauma management. J Trauma 1993 
35:(2)212-9. [Rec#: 676] 

Rigler SK. Clinical experience. Preventing falls in 
older adults. Hosp Pract 1999 34:(8)117-20. 
[Rec#: 1371] 

Ringsberg K, Gerdhem P, Johansson J, Obrant KJ. Is 
there a relationship between balance, gait 
performance and muscular strength in 75-
year-old women? Age Ageing 1999 28:(3 
)289-293. [Rec#: 1514] 

Robbins AS, Rubenstein LZ, Josephson KR, et al. 
Predictors of falls among elderly people:  
Results of two population-based studies. 
Arch Intern Med 1989 149:1628-1633. 
[Rec#: 2039] 

Robbins S, Gouw GJ, McClaran J. Shoe sole thickness 
and hardness influence balance in older 
men. J Am Geriatr Soc 1992 40 :(11)1089-
94. [Rec#: 452] 

Robbins S, Waked E, Allard P, McClaran J, 
Krouglicof N. Foot position awareness in 
younger and older men: The influence of 
footwear sole properties. J Am Geriatr Soc 
1997 45:(1)61-6. [Rec#: 1644] 

Roberts BL. Effects of walking on balance among 
elders. Nurs Res 1989 38:(3)180-2. [Rec#: 
677 ] 

Roberts BL. Effects of walking on reaction and 
movement times among elders. Percept Mot 
Skills 1990 71:(1)131-40. [Rec#: 2510] 

Roberts J, Payne V, Dale J, Northover D, Simmons L, 
de Foneska C. The HEC's home accident 
study. Health Ed J 1974 33:2-3. [Rec#: 
2814] 



Rejected Articles

131

Robertson MC, Campbell AJ, Gardner MM, Devlin N. 
Preventing injuries in older people by 
preventing falls: a meta- analysis of 
individual-level data. J Am Geriatr Soc 2002 
50:(5)905-11. [Rec#: 3671] 

Robertson MC, Gardner MM, Devlin N, McGee R, 
Campbell AJ. Effectiveness and economic 
evaluation of a nurse delivered home 
exercise programme to prevent falls. 2: 
Controlled trial in multiple centres. BMJ 
2001b 322:701-704. [Rec#: 3261] 

Robinovitch SN, Hayes WC, McMahon TA. Energy-
shunting hip padding system attenuates 
femoral impact force in a simulated fall. J 
Biomech Eng 1995 117:(4)409-13. [Rec#: 
678] 

Rodriguez JG, Baughman AL, Sattin RW, deVito CA, 
Ragland DL, Bacchelli S, et al. A 
standardized instrument to assess hazards 
for falls in the home of older persons. Accid 
Anal Prev 1995 27:(5)625-31. [Rec#: 679] 

Rodstein M. Accidents among the aged: Incidence, 
causes and prevention. J Chronic Disability 
1964 17:515-26. [Rec#: 2815] 

Rogers PD, Bocchino NL. Restraint-free care: is it 
possible? Am J Nurs 1999 99:(10)26-34. 
[Rec#: 1367] 

Rogers S. Reducing falls in a rehabilitation setting: a 
safer environment through team effort. 
Rehabil Nurs 1994 19:(5)274-6. [Rec#: 
3658] 

Rose DJ, Clark S. Can the control of bodily 
orientation be significantly improved in a 
group of older adults with a history of falls? 
J Am Geriatr Soc 2000 48:(3)275-82. [Rec#: 
2522] 

Ross JER, Maas ML, Huston JC, Kundel CJ, 
Woodward PJ, Gyldenvard TA, et al. 
Evaluation of two interventions to reduce 
falls and fall injuries: The challenge of hip 
pads and individualised elimination rounds. 
In: Funk SG, Tornquist EM, Champagne 
MT, Weise RA. (Eds.) Key aspects of elder 
care: Managing falls, incontinence, and 
cognitive impairment. New York: Springer; 
1992. p. 97-103. [Rec#: 602] 

Rubenstein L, Robbins A. Falls in the elderly: A 
clinical perspective. Geriatrics 1984 39:(4 
)67-78. [Rec#: 2827] 

Rubenstein L, Robbins A, Josephson K, Tureblood P, 
Wallis RA, Loy S. Effects of an exercise 
intervention on fall-prone elderly men. J Am 
Geriatr Soc 1994 149:(suppl)SA5. [Rec#: 
2040] 

Rubenstein LA, Robbins AS, Schulman BL, et al . 
Falls and instability in the elderly. J Am 
Geriatr Soc  1988 36:266-278. [Rec#: 2041] 

Rubenstein LZ. Hip protectors - A breakthrough in 
fracture prevention. N Engl J Med 2000  
343:(21)1562. [Rec#: 3090] 

Rubenstein LZ, Josephson KR, Osterweil D. Falls and 
fall prevention in the nursing home. Clin 
Geriatric Med 1996 12:(4)881-902. [Rec#: 
3670] 

Rubenstein LZ, Josephson KR, Robbins  AS. Falls in 
the nursing home. Ann Intern Med 1994 
121(6):442-51. [Rec#: 2841] 

Rubenstein LZ, Josephson KR, Trueblood PR, et al. 
Effects of a group exercise program on 
strength, mobility, and falls among fall-
prone elderly men. J Gerontol 2000 
55A:(6)M317-M321. [Rec#:  2576] 

Rubenstein LZ, Nahas R. Primary and secondary 
prevention strategies in the older adult . 
Geriatr Nurs 1998 19:(1)11-8, 28. [Rec#: 
1344] 

Rubino FA. Gait disorders in the elderly. 
Distinguishing between normal and 
dysfunctional gaits. Postgrad Med 1993 
93:(6)185-90. [Rec#: 680] 

Rush KL, Ouellet LL. An analysis of elderly clients' 
views of mobility... including commentary 
by Hautman MA. West J Nurs Res 1998 
20:(3)295-311. [Rec#: 1334] 

Ruthazer R, Lipsitz LA. Antidepressants and falls 
among elderly people in long-term care. Am 
J Public Health 1993 83:(5)746-9. [Rec#: 
1685] 

Ryynanen OP. Health, functional capacity, health 
behavior, psychosocial factors and falling in 
old age. Public Health 1994 108:99-110. 
[Rec#: 2042] 

Ryynanen OP, Kivela SL, Honkanen R, et al. 
Incidence of falling injuries leading to 
medical treatment in the elderly. Public 
Health 1991 105:373-386. [Rec#: 2043] 



Rejected Articles

132

Ryynanen OP, Kivela SL, Honkanen R, et al. 
Medications and chronic diseases as risk 
factors for falling injuries in the elderly. 
Scand J Soc Med 1993 21:264-271. [Rec#: 
2755] 

Ryynanen OP, Kivela SL, Honkanen R, Laippala P. 
Recurrent elderly fallers. Scand J Prim Care 
1992 10:277-283. [Rec#: 2044] 

Sabelman EE, Winograd CH, Troy B, Kenney D, 
Gabrielli SD, Jaffe D, et al. Geriatrics. 
Upper body motion analysis for 
amelioration of falls in the elderly. Rehabil 
Rd Prog Rep 1997 34:107. [Rec#: 1455] 

Sabelman EE, Winograd CH, Troy B, Kenney D, 
Gabrielli SD, Jaffe D, et al. Reliability and 
validity of accerlerometric gait and balance. 
Rehabilitation R & D Progress Reports 1997 
101. [Rec#: 1716] 

Sabick MB. The effects of fall direction and protective 
responses on the likelihood of hip fracture in 
falls. University of Iowa . 1997. [Rec #: 
1193] 

Sabick MB, Hay JG, Goel VK, Banks SA. Active 
responses decrease impact forces at the hip 
and shoulder in falls to the side. J Biomech 
1999 32:(9)993-8. [Rec#: 1589] 

Salgado R, Lord SR, Packer J, Ehrlich F. Factors 
associated with falling in elderly hospital 
patients. Gerontology 1994 40:325-331. 
[Rec#: 2771] 

Sato Y, Manabe S, Kuno H, Oizumi K. Amelioration 
of osteopenia and hypovitaminosis D by 
1alpha- hydroxyvitamin D3 in elderly 
patients with Parkinson's disease. J Neurol 
Neurosurg Psychiatry 1999 66:(1)64-8. 
[Rec#: 3606] 

Sattin RW. Falls among older persons: A public health 
perspective. Annu Rev Public Health 1992 
13:489-508. [Rec#: 2045] 

Sattin RW. Preventing injurious falls. Lancet 1997 
349:(9046)150. [Rec#: 482] 

Sattin RW, Rodriguez JG, DeVito CA, Wingo PA . 
Home environmental hazards and the risk of 
fall injury events among community-
dwelling older persons. Study to Assess 
Falls Among the Elderly (SAFE) Group. J 
Am Geriatr Soc 1998 46:(6)669-76. [Rec#: 
682] 

Schmid NA. Reducing patient falls: A research-based 
comprehensive fall prevention program. Mil 
Med 1990 155:202-207. [Rec#: 2046] 

Schmid NA. Reducing patient falls: A research-based 
comprehensive fall prevention program. Mil 
Med 1990 155:(5)202-7. [Rec#: 454] 

Schnelle JF, Mac Rae PG, Simmons SF, Uman G, 
Ouslander JG, Rosenquist LL, et al. Safety 
assessment for the frail elderly: A 
comparison of restrained and unrestrained 
nursing home residents. J Am Geriatr Soc 
1994 42:(6)586-92. [Rec#: 455] 

Schoenfelder DP, Van Why K. A fall prevention 
educational program for community 
dwelling seniors. Public Health Nurs 1997 
14 :(6)383-90. [Rec#: 683] 

Schwab M, Roder F, Morike K, Thon K, Klotz U, Ell 
S. Prevention of falls in elderly people... 
"Prevention of falls in the elderly trial 
(PROFET): a randomised controlled trial", 
1999; 353: 93-97. Lancet  1999 
353:(9156)928-9. [Rec#: 1294] 

Schwab M, Roder F, Morike K, Thon KP, Klotz U. 
Prevention of falls in elderly people. Lancet 
1999 353:(9156)928. [Rec#: 3105] 

Schwab M, Roder F, Morike K, Thon KP, Klotz U, Ell 
S. Prevention of falls in elderly people 
(multiple letters) [4]. Lancet 1999 
353:(9156)928-929. [Rec#: 1570] 

Schwartz AV, Kelsey JL, Sidney S, Grisso JA. 
Characteristics of falls and risk of hip 
fracture in elderly men. Osteoporos Int  
1998 8:(3)240-246. [Rec#: 1759] 

Schwendimann R. Frequency and circumstances of 
falls in acute care hospitals: a pilot study 
[German]. Pflege 1998 11:(6)335-41. [Rec#: 
1310] 

Schwendner KI, Mikesky AE, Holt WSJr, Peacock M, 
Burr DB. Differences in muscle endurance 
and recovery between fallers and nonfallers, 
and between young and older women. J 
Gerontol A Biol Sci Med Sci 1997 
52A:(3)M155-60. [Rec#: 1483] 

Seeley DG, Cauley JA, Grady D, Browner WS, Nevitt 
MC, Cummings SR. Is postmenopausal 
estrogen therapy associated with 
neuromuscular function or falling in elderly 
women? Study of Osteoporotic Fractures 
Research Group. Arch Intern Med 1995 
155:(3)293-9. [Rec#: 456] 



Rejected Articles

133

Sehested P, Severin-Nielsen T. Falls by hospitalized 
elderly patients: causes, prevention. 
Geriatrics 1977 32:(4)101-108. [Rec#: 2828] 

Selma TP, Schwartz A, Koch H, Nelson C. Health 
data on older Americans: Patterns of drug 
prescribing. Vital Health Stat 3 1993 27 
:187-207. [Rec#: 2748] 

Shanks JE, Blanks RHI, Fowler CG. Optokinetic 
testing for diagnosis and rehabilitation of 
balance disorders. Rehabil Rd Prog Rep 
1997 34:323-4. [Rec#: 1322] 

Shaw JM, Snow CM. Weighted vest exercise 
improves indices of fall risk in older women. 
J Gerontol A Biol Sci Med Sci 1998 
53A:(1)M53-8. [Rec#: 1430] 

Sheahan SL, Coons SJ, Robbins CA, Martin SS, 
Hendricks J, Latimer M. Psychoactive 
medication, alcohol use, and falls among 
older adults. J Behav Med 1995 18:(2)127-
40. [Rec#: 684] 

Sherrington C, Lord SR. Increased prevalence of fall 
risk factors in older people following hip 
fracture. Gerontology 1998 44:(6)340-4. 
[Rec#: 1612] 

Shih J. Basic Beijing twenty-four forms of T'ai Chi 
exercise and average velocity of sway. 
Percept Mot Skills 1997 84:(1)287-90. 
[Rec#: 685] 

Shumway-Cook A, Anson D, Haller S. Postural sway 
biofeedback: its effect on reestablishing 
stance stability in hemiplegic patients. Arch 
Phys Med Rehabil 1988 69:(6)395-400. 
[Rec#: 2528] 

Shumway Cook A, Baldwin M, Polissar NL, Gruber 
W. Predicting the probability for falls in 
community-dwelling older adults. Phys Ther 
1997 77:(8)812-9. [Rec#: 686] 

Shumway Cook A, Gruber W, Baldwin M, Liao S. 
The effect of multidimensional exercises on 
balance, mobility, and fall risk in 
community-dwelling older adults. Phys Ther 
1997 77:(1)46-57. [Rec#: 458] 

Shumway Cook A, Woollacott M, Kerns KA, Baldwin 
M. The effects of two types of cognitive 
tasks on postural stability in older adults 
with and without a history of falls. J 
Gerontol A Biol Sci Med Sci 1997 52 
:(4)M232-40. [Rec#: 687] 

Shupert CL, Horak FB. Adaptation of postural control 
in normal and pathologic aging: 
Implications for fall prevention programs. J 
Appl Biomech 1999 15:64-74. [Rec#: 2539] 

Simonsick EM, Guralnik JM, Fried LP. Who walks? 
Factors associated with walking behavior in 
disabled older women with and without self-
reported walking difficulty. J Am Geriatr 
Soc 1999 47:(6)672-680. [Rec#: 1513] 

Simpson JM, Harrington R, Marsh N. Guidelines for 
managing falls among elderly people. 
Physiotherapy 1998 84:(4)173-7. [Rec#: 
1337] 

Simpson JM, Marsh N, Harrington R. Guidelines for 
managing falls among elderly people. Br J 
Occup Ther 1998 61:(4)165-8. [Rec#: 1339] 

Simpson JM, Salkin S. Are elderly people at risk of 
falling taught how to get up again? Age 
Ageing 1993 22:(4)294-6. [Rec#: 688] 

Simpson JM, Worsfold CW, Fisher K, Hastie I. 
Concern about falling among elderly people. 
In: Andrews GR, Mykyta LJ, Andrews MM, 
Pearson SA, Gregory JA, Happer JC. (eds) 
Aging beyond 2000: One world one future. 
Adelaide, South Australia: Abstracts of 
World Congress of Gerontology; 1997. p. 
271. [Rec#: 2822] 

Sjorgen H, Bjornstig U. Injuries among the elderly in 
the home environment. J Aging Health 1991 
3:107-125. [Rec#: 2720] 

Skelton DA, Dinan SM. Exercise for falls 
management: rationale for an exercise 
programme aimed at reducing postural 
instability. Physiother Theory Pract 1999 
15:(2)105-20. [Rec#: 1281] 

Smith CE. Preventing falls in the elderly. Am Fam 
Phys 1998 57:(7)1497-8. [Rec#: 1447] 

Smith EL, Tommerup L. Exercise - A prevention and 
treatment for osteoporosis and injurious falls 
in the older adult. J Aging Phys Activity 
1995 3:(2)178-92. [Rec#: 598] 

Smith RD, Widiatmoko D. The cost-effectiveness of 
home assessment and modification to reduce 
falls in the elderly. Aust NZ J Public Health 
1998 22:(4)436-40. [Rec#: 1616] 

Smithson F, Morris ME, Iansek R. Performance on 
clinical tests of balance in Parkinson's 
disease. Phys Ther 1998 78:(6)577-92. 
[Rec#: 1499] 



Rejected Articles

134

Snow CM. Exercise effects on falls in frail elderly: 
Focus on strength. J Appl Biomech 1999 
15:(1)84-91. [Rec#: 1571] 

Sobel KG, McCart GM. Drug use and accidental falls 
in an intermediate care facility. Drug Intell 
Clin Pharm 1983 17:539-543. [Rec#: 2778] 

Sommers-Turlings JMSJG, Crebolder HFJM, 
Beusamns GHMI, Bal RM. Het vallen van 
ouderen:  een exploratieve studie in de 
huisartspraktijk [Falls by the elderly: An 
exploratory study in general practice]. 
Huisarts Wet 1992 35:57-60. [Rec#: 2047] 

Sorock GS. A case control study of falling incidents 
among the hospitalized elderly. J Safety Res 
1983 14:47-52. [Rec#: 2767] 

Sorock GS. Falls among the elderly:  Epidemiology 
and prevention. Am J Prev Med 1988 4:282-
288. [Rec#: 2050] 

Sorock GS, Bush TL, Golden AL, Fried LP, Bruer B, 
Hale WE. Physical activity and fracture risk 
in a free-living elderly cohort. J Gerontol A 
Biol Sci Med Sci 1988 43:M134-M139. 
[Rec#: 2724] 

Sorock GS, Labiner DM. Peripheral neuromuscular 
dysfunction and falls in an elderly cohort. 
Am J Epidemiol 1992 136:584-591. [Rec#: 
2048] 

Sorock GS, Shimkin EE. Benodiazepine sedatives and 
the risk of falling in a community-dwelling 
elderly cohort. Arch Intern Med 1988 
148:2441-2444. [Rec#:  2049] 

Sowden A, Sheldon T, Pehl L, Eastwood A, Glenny 
AM, Long A. Preventing falls and 
subsequent injury in older people. Eff 
Health Care 1996 2:1-6. [Rec#: 2745] 

Spar JE, La Rue A, Hewes C, Fairbanks L. 
Multivariate prediction of falls in elderly 
inpatients. Int J Geriatr Psychiatry 1987 2 
:185-188. [Rec#: 2766] 

Speechley M, et al. Assessment of risk and prevention 
of falls among elderly persons: Role of the 
physiotherapist. Physiotherapy Canada 1990 
42:(2). [Rec#: 2540] 

Speechley M, Tinetti ME. Falls and injuries in frail 
and vigorous community elderly persons. J 
Am Geriatr Soc  1991 39:46-52. [Rec#: 
2051] 

Spellbring AM. Assessing elderly patients at high risk 
for falls: a reliability study.  J Nurs Care 
Qual 1992 6:(3)30-5. [Rec#: 689] 

Speltz DE, McCausland M, Neumann C, McDonald 
PE. A risk/falls program. Health Matrix 
1987 5:34-9. [Rec#: 599] 

St Pierre J. Functional decline in hospitalized elders: 
preventive nursing measures. AACN Clin 
Issues Adv Pract Acute Crit Care 1998 
9:(1)109-18. [Rec#: 1347] 

Stalenhoef PA, Crebolder H, Knottnerus A, Van Der 
Horst F. Incidence, risk factors and 
consequences of falls among elderly 
subjects living in the community: A criteria-
based analysis. Eur J Public Health 1997 
7:328-334. [Rec#: 714] 

Stalenhoef' PA, Diederiks JPM, De Witte LP, 
Schiricke KH, Crebolder Hfjm. Impact of 
gait problems and falls on functioning in 
independent living persons of 55 years and 
over: a community survey. Patient Educ 
Couns 1999 36:(1)23-31. [Rec#: 1528] 

Stancliff BL. OT makes "living safely" easy for 
elderly persons. OT Pract 1998 3:(8)11, 13-
5. [Rec#: 1461] 

Steckler A. A pilot study: Home safety education for 
the elderly. Int J Health Ed 1973 16:(2)136-
141. [Rec#: 2829] 

Stegman M. Falls among elderly hypertensives: Are 
they iatrogenic? Gerontology 1983 29:339-
406. [Rec#: 2774] 

Stein MS, Wark JD, Scherer SC, Walton SL, Chick P, 
Di Carlantonio M, et al. Falls relate to 
vitamin D and parathyroid hormone in an 
Australian nursing home and hostel . J Am 
Geriatr Soc  1999 47:(10)1195-201. [Rec#: 
1669] 

Steinberg M, Lyketsos CG, Steele C, Baker L, Brandt 
J, Baker A. Falls in the institutionalized 
elderly with dementia: a pilot study. Ann 
Long Term Care 1998 6:(5)153-62. [Rec#: 
1436] 

Steinmetz HM, Hobson SJ. Prevention of falls among 
the community-dwelling elderly: An 
overview. Phys Occup Ther Geriatr 1994 12 
:(4)13-29. [Rec#: 715] 



Rejected Articles

135

Stevens JA. The association of calcium intake and 
exercise with hip fracture risk among older 
adults. Emory University. 1997. [Rec #: 
1194] 

Stevens JA, Powell KE, Smith SM, Wingo PA, Sattin 
RW. Physical activity, functional 
limitations, and the risk of fall-related 
fractures in community-dwelling elderly. 
Ann Epidemiol 1997 7:( 1)54-61. [Rec#: 
690] 

Stevens VJ, Hornbrook MC, Wingfield DJ, et al . 
Recruitment and intervention for a falls 
prevention project:  The study of accidental 
falls in the elderly. In: Weindruch R, Hadley 
EC, Ory MG.  Reducing Fraility and Falls in 
Older Persons. Springfield, IL: Charles C. 
Thomas; 1991. p. 277-292. [Rec#: 2052] 

Stevens VJ, Hornbrook MC, Wingfield DJ, Hollis JF. 
Design and implementation of a falls 
prevention intervention for community-
dwelling older persons. Behavior, Health, 
and Aging 1991 2:57-73. [Rec#: 579] 

Stevenson B, Mills EM, Welin L, Beal KG. Falls risk 
factors in an acute-care setting: a 
retrospective study. Can J Nurs Res 1998 30 
:(1)97-111. [Rec#: 1495] 

Stewart RB, Moore MT, May FE, Marks RG, Hale 
WE. Nocturia:  A risk for falls in the elderly. 
J Am Geriatr Soc 1992 40:1217-1220. 
[Rec#: 2054] 

Stokes EK, Finn AM, Kirkham RJR, Walsh JB, 
Coakley D. The 'balance meter': 
investigation of an apparatus to measure 
postural sway. Health Care Later Life 1998 
3:(3)212-25. [Rec#: 1444] 

Studenski S, Duncan PW, Chandler J. Postural 
response and effector factors in persons with 
unexplained falls:  Results and 
methodologic issues. J Am Geriatr Soc 1991 
39:229-234. [Rec#: 2055] 

Studenski S, Duncan PW, Chandler J, Samsa G, 
Prescott B, Hogue C, et al. Predicting falls: 
the role of mobility and nonphysical factors. 
J Am Geriatr Soc 1994 42:(3)297-302. 
[Rec#: 1682] 

Sullivan Marx EM, Strumpf NE, Evans LK, 
Baumgarten M, Maislin G. Predictors of 
continued physical restraint use in nursing 
home residents following restraint reduction 
efforts. J Am Geriatr Soc 1999 47:(3)342-
348. [Rec#: 1518] 

Sullivan RP, Badros KK. Recognize risk factors to 
prevent patient falls. Nurs Manage 1999 
30:(5)37-40. [Rec#: 1394] 

Sumner ED, Simpson WM. Intervention in falls 
among the elderly. J Pract Nurs 1992 
42:(2)24-34. [Rec#: 691] 

Sung PS, Bottomley JM, Echternach JL. Post-hip 
fracture rehabilitation in subacute care. J 
Rehabil Outcomes Meas 1999 3:(2)1-48.  
[Rec#: 1403] 

Suzuki M, Shimamoto Y, Kawamura I, Takahasi H. 
Does gender make a difference in the risk of 
falls? A Japanese study. J Gerontol Nurs 
1997 23:(1)41-8. [Rec#: 1641] 

Svanstrom L. Falls on stairs: An epidemiological 
accident study. Scand J Soc Med  1974 
2:113. [Rec#: 2816] 

Svanstrom L, Ader M, Schelp L, Lindstrom A. 
Preventing femoral fractures among elderly: 
The community safety approach. Safety 
Science 1996 21:(3)239-46. [Rec#: 600] 

Svensson ML, Rundgren A, Landahl S. Falls in 84-85 
year-old people living at home. Accid Anal 
Prev 1992 24:527-537. [Rec#: 2053] 

Sweeting HL. Patient fall prevention--a structured 
approach. J Nurs Manag 1994 2:(4)187-92. 
[Rec#: 460] 

Teno J, Kiel DP, Mor V. Multiple stumbles:  A risk 
factor for falls in community-dwelling 
elderly. J Am Geriatr Soc 1990 38:1321-
1325. [Rec#: 2056] 

Teri L, McCurry SM, Buchner DM, Logsdon RG, 
LaCroix AZ, Kukull WA, et al. Exercise and 
activity level in Alzheimer's disease: a 
potential treatment focus. J Rehabil Res Dev 
1998 35:(4)411-9. [Rec#: 1369] 

Thapa PB, Gideon P, Cost TW, Milam AB, Ray WA. 
Antidepressants and the risk of falls among 
nursing home residents. N Engl J Med 1998 
339:(13)875-82. [Rec#: 1472] 

Thapa PB, Gideon P, Fought RI, Ray WA. 
Psychotropic drugs and risk of recurrent 
falls in ambulatory nursing home residents. 
Am J Epidemiol 1995 142:202-211. [Rec#: 
2772] 

Thompson PG. Preventing falls in the elderly at home: 
A community-based program. Med J Aust 
1996 164:(9)530-2. [Rec#: 463] 



Rejected Articles

136

Thorbahn LD. Value and limitations of the Berg 
Balance Test to predict risk of falls in 
nursing home residents. Ann Long Term 
Care 1998 6:(2)49-53. [Rec#: 1437] 

Tibbitts GM. Patients who fall: how to predict and 
prevent injuries. Geriatrics 1996 51:(9 )24-8, 
31. [Rec#: 692] 

Tideiksaar R. The biomedical and environmental 
characteristics of slips, stumbles, and falls in 
the elderly. In: Everett GB. (Ed.) Slips, 
stumbles, and falls: Pedestrian footwear and 
surfaces. Philadelphia: American Society for 
Testing Materials; 1990. p. 17-27. [Rec#: 
601] 

Tideiksaar R. Falls among the elderly: A community 
prevention program. Am J Public Health 
1992 82:(6)892-3. [Rec#: 465] 

Tideiksaar R. Preventing falls:  Home hazard 
checklists to help older patients protect 
themselves. Geriatrics 1986 41:26-28. 
[Rec#: 2057] 

Tideiksaar R. Preventing falls: how to identify risk 
factors, reduce complications. Geriatrics 
1996 51:(2)43-6, 49-50, 53, quiz 54-5. 
[Rec#: 2511] 

Tideiksaar R. Putting the problem in perspective. 
Focus Geriatr Care Rehabil 1998 12:(1)2-3. 
[Rec#: 1502] 

Tideiksaar R, et al. Environmental adaptations to 
preserve balance and prevent falls. Top 
Geriatr Rehabil 1990 5:( 2)78-84. [Rec#: 
2541] 

Tideiksaar R, Kay AD. What causes falls?  A logical 
diagnostic procedure. Geriatrics 1986 41:32-
50. [Rec#: 2058] 

Tinetti ME. Factors associated with serious injury 
during falls by ambulatory nursing home 
residents. J Am Geriatr Soc 1987 35 :644-
648. [Rec#: 2059] 

Tinetti ME. Performance-oriented assessment of 
mobility problems in elderly patients. J Am 
Geriatr Soc 1986 34:119-126. [Rec#: 2723] 

Tinetti ME. Prevention of falls and fall injuries in 
elderly persons: A research agenda. Prev 
Med 1994 23:(5)756-62. [Rec#: 500] 

Tinetti ME, Baker DI, Garrett PA, Gottschalk M, 
Koch ML, Horwitz RI. Yale FICSIT: Risk 
factor abatement strategy for fall prevention. 
J Am Geriatr Soc 1993 41:(3)315-20. [Rec#: 
496] 

Tinetti ME, Claus E, Liu WL. Risk factors for fall-
related injuries among community elderly: 
Methodological issues. In: Vellas B. (ed) 
Falls, Balance and Gait Disorders in the 
Elderly. Paris, France: Elsevier; 1992. p. 6-
19. [Rec#: 2832] 

Tinetti ME, Doucette J, Claus E, Marottoli R . Risk 
factors for serious injury during falls by 
older persons in the community. J Am 
Geriatr Soc 1995 43:(11)1214-21. [Rec#: 
2573] 

Tinetti ME, Franklin W, Mayewski R. Fall risk index 
for elderly patients based on number of 
chronic disabilties. Am J Med 1986 80 :429-
434. [Rec#: 2060] 

Tinetti ME, Inouye SK, Gill TM, Doucette JT. Shared 
risk factors for falls, incontinence, and 
functional dependence. Unifying the 
approach to geriatric syndromes [see 
comments]. JAMA 1995 273:(17)1348-53. 
[Rec#: 2574] 

Tinetti ME, Liu WL, Ginter SF. Mechanical restraint 
use and fall-related injuries among residents 
of skilled nursing facilities. Ann Intern Med 
1992 116:(5)369-74. [Rec#: 466] 

Tinetti ME, LiuWL, Claus EB. Predictors and 
prognosis of inability to get up after falls 
among elderly persons. JAMA 1993 269:65-
70. [Rec#: 2061] 

Tinetti ME, Mendes de Leon CF, Doucette JT, et al. 
Fear of falling and fall-related efficacy in 
relationship to functioning among 
community-living elders. J Gerontol 1994 
49:M140-M147. [Rec#: 2062] 

Tinetti ME, Mendes de Leon CF, Douchette JT, Baker 
DJ. Fear of falling and fall-related efficacy 
in relation to functioning among 
community-living elders. J Gerontol  1994 
M140-M147. [Rec#:  2746] 

Tinetti ME, Speechley M. Prevention of falls among 
the elderly. N Engl J Med 1989 320:1055-
1059. [Rec#: 2063] 

Tinetti ME, Speechley M, Ginter SP. Risk factors for 
falls among elderly persons living in the 
community. N Eng J Med 1988 319:1701-
1707. [Rec#: 2064] 



Rejected Articles

137

Tinetti ME, Williams CS. The effect of falls and fall 
injuries on functioning in community-
dwelling older persons. J Gerontol 1998 
53:M112-M119. [Rec#:  1417] 

Tinetti ME, Williams TF, Mayewski R. Falls risk 
index for elderly patients based on number 
of chronic disabilities. Am J Med 1986 80 
:429-434. [Rec#: 2758] 

Tinetti ME, WilliamsTF, Majewski R. Fall risk index 
for elderly patients based on number of 
chronic disabilities. Am J Med 1986 80 
:429-434. [Rec#: 2065] 

Tobis J, Reinsch S, McRae P, et al. Experimental 
intervention at senior centres for the 
prevention of falls. J Am Geriatr Soc 1990 
38:(8)A28. [Rec#: 582] 

Tobis JS, Reinsch S, Swanson JM, Byrd M, Scharg T. 
Visual perception dominance of fallers 
among community-dwelling older adults. J 
Am Geriatr Soc 1985 33:330-333. [Rec#: 
2067] 

Topper AK, Maki BE, Holliday PJ. Are activity-based 
assessments of balance and gait in the 
elderly predictive of risk of falling and/or 
type of fall? J Am Geriatr Soc 1993 
41:(5)479-87. [Rec#: 2515] 

Trewin VF, Lawrence CJ, Veitch GBA. An 
investigation of the association of 
benzodiazepines and other hypnotics with 
the incidence of falls in the elderly. J Clin 
Pharm Ther 1992 17:129-133. [Rec#: 2752] 

Turano K, Rubin GS, Herdman SJ, Chee E, Fried LP. 
Visual stabilization of posture in the elderly: 
fallers vs. nonfallers. Optom Vis Sci 1994 
71:(12)761-9. [Rec#: 694] 

Tynan C, Cardea JM. Home health hazard assessment. 
J Gerontol Nurs 1987  13:(10)25-8. [Rec#: 
468] 

Udani JK, Ofman JJ. Tai Chi for the prevention of 
falls in the elderly. Integr Med 1998 
1:(4)167-169. [Rec#: 1565] 

Uden G, Ehnfors M, Sjostrom K. Use of initial risk 
assessment and recording as the main 
nursing intervention in identifying risk of 
falls. J Adv Nurs 1999 29:(1)145-52. [Rec#: 
1604] 

Ullom Minnich P. Prevention of osteoporosis and 
fractures. Am Fam Phys 1999 60:(1)194-
202. [Rec#: 1576] 

Urton MM. A community home inspection approach 
to preventing falls among the elderly. Public 
Health Rep 1991 106:( 2)192-5. [Rec#: 469] 

van Beurden E, Kempton A, Sladden T, Garner E. 
Designing an evaluation for a multiple-
strategy community intervention: the North 
Coast Stay on Your Feet program. 
Australian and New Zealand Journal of 
Public Health 1998 22:(1)115-119. [Rec#: 
3620] 

Van Hoof R, Macor F, Lijnen P, Staessen J, Thijs L, 
Vanhees L, et al. Effect of strength training 
on blood pressure measured in various 
conditions in sedentary men. Int J Sports 
Med 1996 17:(6)415-22. [Rec#: 3541] 

van Weel C, Vermeulen H, van den Bosch W. Falls, a 
community care perspective. Lancet 1995  
345:(8964)1549-51. [Rec#: 470] 

Vandenbeld AW, Huhtaniemi IT, Pettersson KSL, 
Pols HAP, Grobbee DE, Dejong FH, et al. 
Luteinizing hormone and different genetic 
variants, as indicators of frailty in healthy 
elderly men. J Clin Endocrinol Metabol 
1999 84:(4)1334-1339. [Rec#: 1645] 

Vandervoort AA. Ankle mobility and postural 
stability. Physiother Theory Pract 1999 
15:(2)91-103. [Rec#: 1578] 

VanSwearingen JM, Paschal KA, Bonino P, Chen T. 
Assessing recurrent fall risk of community-
dwelling, frail older veterans using specific 
tests of mobility and the Physical 
Performance Test of function. J Gerontol A 
Biol Sci Med Sci 1998 53A:(6)M457-64. 
[Rec#: 1412] 

VanSwearingen JM, Paschal KA, Bonino P, Yang JF. 
The modified Gait Abnormality Rating 
Scale for recognizing the risk of recurrent 
falls in community-dwelling elderly adults. 
Phys Ther  1996 76:(9)994-1002. [Rec#: 
695] 

Vellas BJ, Wayne SJ, Garry PJ, Baumgartner RN. A 
two-year longitudinal study of falls in 482 
community-dwelling elderly adults. J 
Gerontol 1998 53A:M264-M274. [Rec#: 
1416] 

Venna N. Dizziness, falling and fainting:  Differential 
diagnosis in the aged (part I) . Geriatrics 
1986 41:30-42. [Rec#: 2068] 

Venna N. Dizziness, falling and fainting:  Differential 
diagnosis in the aged (part II). Geriatrics 
1986 41:31-45. [Rec#: 2069] 



Rejected Articles

138

Villar MTA, Hill P, Inskip H, Thompson P, Cooper C. 
Will elderly rest home residents wear hip 
protectors? Age Ageing 1998 27 :(2)195-
198. [Rec#: 1538] 

von Schroeder HP, Coutts RD, Lyden PD, Billings E, 
Nickel VL. Gait parameters following 
stroke: a practical assessment. J Rehabil Res 
Dev 1995 32:(1)25-31. [Rec#: 696] 

Vonrentelnkruse W, Micol W, Oster P, Schlierf G. 
Medication, dizziness, and falls in hospital 
in-patients 75 years and older. Z Gerontol 
Geriatr 1998  31:(4)286-289. [Rec#: 1531] 

Wagner SG, Pfeifer A, Cranfield TL, Craik RL . The 
effects of ageing on muscle strength and 
function: a review of the literature. 
Physiother Theory Pract 1994 10:(1)9-16. 
[Rec#: 1450] 

Walker A. Preventing falls at home. Nursing 1999 29 
:(4)Home Health: 64hhl-2, 64hh4. [Rec#: 
1409] 

Walker BL. Preventing falls. RN 1998 61:(5)40-3. 
[Rec#: 1342] 

Walker BL. Preventing falls... Office Nurse often 
adapts articles and news summaries that 
have appeared in RN and other sister 
journals. Office Nurse 1998 11:(12)24-6, 
28-9. [Rec#: 1302] 

Walker JE, Howland J. Falls and fear of falling among 
elderly persons living in the community: 
Occupational therapy interventions. Am J 
Occup Ther 1991  45:(2)119-22. [Rec#: 
471] 

Wallace RB, Ross JE, Huston JC, Kundel C, 
Woodworth G. Iowa FICSIT trial: The 
feasibility of elderly wearing a hip joint 
protective garment to reduce hip fractures. J 
Am Geriatr Soc 1993 41:(3)338-40. [Rec#: 
472] 

Waller J. Falls among the elderly - Human and 
enviromental factors.  Accid Anal Prev 1978 
10:(1 )21-33. [Rec#: 2830] 

Wallis J. Multiple intervention strategy to avoid falls. 
Prof Nurse 1994 10:98-9. [Rec#: 603] 

Webb Jan. Risk Factors for Falls in Elderly 
Hospitalized Patients. In: Fall Prevention 
/Physical Activity. 1998. [Rec#: 990] 

Weber J, Kehoe T, Bakoss M, Kiley M, Dzigiel JM. 
Safety at home: a practical home-injury 
control program for independent seniors. 
Caring 1996 15:(6)62-6. [Rec#: 697] 

Weiland SK, Ruckmann A, Keil U, Lewis M, Dennler 
HJ, Welzel D. Thiazide diuretics and the 
risk of hip fracture among 70-79 year old 
women treated for hypertension. European 
Journal of Public Health 1997 7:(3)335-340. 
[Rec#: 1647] 

Weinstein BE, Devons CA. The dizzy patient: 
stepwise workup of a common complaint. 
Geriatrics 1995 50:(6)42-6, 49. [Rec#: 698] 

Wells BG, Middleton B, Lawrence G, et al. Factors 
associated with the elderly falling in 
intermediate care facilities. Drug Intell Clin 
Pharm 1985 142-145. [Rec#: 2777] 

Whipple H, Wolfson LI, Amerman PM. The 
relationship of knee and ankle weakness to 
falls in nursing home residents:  An 
isokinetic study. J Am Geriatr Soc 1987 
35:13-20. [Rec#: 2070] 

White D. Old age is not a reason to fall. Nurs Stand 
1991 6:(8)20-1. [Rec#: 474] 

White FE. 1998 Optima Award: Preventing falls, 
promoting fitness. Nurs Homes 1998 
47:(9)20-5. [Rec#: 1441] 

Whitfield JF, Morley P, Willick GE. The bone-
building action of the parathyroid hormone. 
Implications for the treatment of 
osteoporosis. Drugs Aging 1999 15:(2)117-
129. [Rec#: 1573] 

Whitney SL, Poole JL, Cass SP. A review of balance 
instruments for older adults. Am J Occup 
Ther 1998 52:(8)666-71. [Rec#: 1477] 

Whooley MA, Kip KE, Cauley JA, Ensrud KE, Nevitt 
MC, Browner WS. Depression, falls, and 
risk of fracture in older women. Study of 
Osteoporotic Fractures Research Group. 
Arch Intern Med 1999 159:(5)484-90. 
[Rec#: 1674] 

Wickham C, Cooper C, Margetts BM, Barker DJP . 
Muscle strength, activity, housing and the 
risk of falls in the elderly people. Age 
Ageing 1989 10:47-51. [Rec#: 2753] 

Wickman C, Cooper C, Margetts BM, Barker DJP . 
Muscle strength, activity, housing and the 
risk of falls in elderly people. Age Ageing 
1989 18:47-51. [Rec#: 2071] 



Rejected Articles

139

Wild D, Nayak USL, Isaacs B. How dangerous are 
falls in old people at home? BMJ 1981 
282:266-268. [Rec#: 2072] 

Wild D, Nayak USL, Isaacs B. Prognosis of falls in 
old people at home. J Epidemiol Community 
Health 1981 35:200-204. [Rec#: 2073] 

Williams MW, Nolan M. Prevention of falls among 
older people at home. Br J Nurs 1993 
2:(12)609-13. [Rec#: 475] 

Williams P, Lord SR. Predictors of adherence to a 
structured exercise program for older 
women. Psychol Aging 1995 10:617-624. 
[Rec#: 2747] 

Wilson EB. Preventing patient falls. AACN Clin 
Issues 1998 9:(1)100-8. [Rec#: 699] 

Winslow EH. Research for practice. Reducing falls in 
older patients. Am J Nurs 1998 98:(10 )22. 
[Rec#: 1471] 

Wofford JL, Heuser MD, Moran WP, Schwartz E, 
Mittelmark MB. Community surveillance of 
falls among the elderly using computerized 
EMS transport data. Am J Emerg Med 1994 
12:(4)433-7. [Rec#: 700] 

Wolf Klein GP, Silverstone FA, Basavaraju N, Foley 
CJ, Pascaru A, Ma PH. Prevention of falls in 
the elderly population. Arch Phys Med 
Rehabil 1988 69:(9)689-91. [Rec#: 476] 

Wolf SL, Kutner NG, Green RC, McNeely E. The 
Atlanta FICSIT study: two exercise 
interventions to reduce frailty in elders. J 
Am Geriatr Soc 1993 41:(3)329-32. [Rec#: 
504] 

Wolfson L, Whipple R, Judge J, Amerman P, Derby 
C, King M. Training balance and strength in 
the elderly to improve function. J Am 
Geriatr Soc 1993 41:(3)341-3. [Rec#: 479] 

Wolinsky FD, Johnson RJ, Fitzgerald JF. Falling, 
health status, and the use of health services 
by older adults. A prospective study. Med 
Care 1992 30:(7)587-97. [Rec#: 1687] 

Wolter LL, Studenski SA. A clinical synthesis of falls 
intervention trials. Top Geriatr Rehabil 1996 
11:(3)9-19. [Rec#: 580] 

Woo J, Ho SC, Lau J, Chan SG, Yuen YK. Age-
associated gait changes in the elderly: 
pathological or physiological? 
Neuroepidemiology 1995 14:(2)65-71. 
[Rec#: 702] 

Woo J, Ho SC, Yu ALM. Walking speed and stride 
length predicts 36 months dependency, 
mortality, and institutionalization in chinese 
aged 70 and older. J Am Geriatr Soc 1999 
47:(10)1257-1260. [Rec#: 1569] 

Wu G. Real-time feedback of body center of gravity 
for postural training of elderly patients with 
peripheral neuropathy. IEEE Trans Rehabil 
Eng 1997 5:(4) 399-402. [Rec#: 1624] 

Yardley L. Fear of imbalance and falling. Rev Clinical 
Gerontol 1998 8:(1) 23-29. [Rec#: 1176] 

Yarnold BD. Hip fracture: caring for a fragile 
population. Am J Nurs 1999 99:(2)36-41. 
[Rec#: 1438] 

Yip YB, Cumming RG. The association between 
medications and falls in Australian nursing-
home residents. Med J Aust 1994 160:(1)14-
8. [Rec#: 703] 

Youm T, Koval KJ, Kummer FJ, Zuckerman JD. Do 
all hip fractures result from a fall? Am J 
Orthop 1999 28:(3)190-4. [Rec#: 1673] 

Ytterstad B. The Harstad injury prevention study: 
Community based prevention of fall- 
fractures in the elderly evaluated by means 
of a hospital based injury recording system 
in Norway. J Epidemiol Community Health 
1996 50:(5)551-8. [Rec#: 481] 

Zacker C, Shea D. An economic evaluation of energy-
absorbing flooring to prevent hip fractures. 
Int J Technol Assess Health Care 1998 
14:(3)446-57. [Rec#: 3095] 

Zawadzki D, DeLuca J. Focus on caregiving. Turning 
a new leaf: fall prevention. Provider 1999 
25:(3)59-61. [Rec#: 1407] 

Zerwekh JE, Padalino P, Pak CYC. The effect of 
intermittent slow-release sodium fluoride 
and continuous calcium citrate therapy on 
calcitropic hormones, biochemical markers 
of bone metabolism, and blood chemistry in 
postmenopausal osteoporosis. Calcif Tissue 
Int 1997 61:(4)272-278. [Rec#: 1583] 



140

Expert Panel Members 

Bonita Lynn Beattie, PT 
National Council on Aging 

David Buchner, MD, MPH 
CDC/ NCCDPHP/ DNPA 

Professor A John Campbell 
University of Otago Medical School 

Elaine Gallagher, RN, MScN, PhD 
University of Victoria, School of Nursing 

James P. LoGerfo, Md, MPH (Chair) 
University of Washington School of Public Health and Community Medicine 

Judy Stevens, PhD 
Division of Unintentional Injury Prevention 
NCIPC/ CDC 

Stephanie A. Studenski, MD, MPH 
Landon Center on Aging 

Jeanette Takamura, MSW, PhD 
School of Social Work, Columbia University 

Rein Tideiksaar, PhD 
ElderCare Companies, Inc. 

Mary E. Tinetti, MD 
Yale University School of Medicine 



141

Evidence Tables 















































<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice


