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Abstract: Falls in the elderly are an important independent marker of frailty. Up to half of
elderly people over 65 experience a fall every year. They are associated with high morbidity
and mortality and are responsible for greater than 20 billion dollars a year in healthcare costs in
the United States. This article presents a review and guide for the primary care provider of the
predisposing and situational risk factors for falls; comprehensive assessment for screening and
tailored intervention; and discussion of single and multicomponent measures for fall prevention
and management in the older person living in the community. Interventions for the cognitively
impaired and demented elderly will also be addressed.
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Introduction

Falls have been recognized for decades by health care professionals as an etiology
for injury, but were not seen as an important independent marker of frailty until more
recently. They are associated with a high mortality that is not always explainable by
the fall injury itself (Tinetti et al 1995). For good reason, today it is considered a health
problem on its own and a unique geriatric syndrome.

This article discusses nonsyncopal falls, that is, falls that are not associated with a
loss of consciousness, stroke or seizure, nor related to a violent blow. While the etiol-
ogy and risk factors for falls may be similar in the community and nursing home, the
relative frequencies and interventions are different in these populations. This article
will focus on the older patient in the community.

It is important to understand that many of these falls are multifactorial in origin
and do not result from one intrinsic or extrinsic cause. However, many nonsyncopal
falls in the older adult occur when environmental hazards or demands outweigh the
individual’s ability to maintain postural stability. While children and athletes have
an even higher incidence of falls than the elderly, the elderly have a higher suscepti-
bility to injury which makes their falls so devastating (American Geriatrics Society
et al 2001).

Often because they believe falls are a normal part of aging or because they have
never fallen, older persons do not realize the risk factors for falls and may never report
them to their physicians if they do occur. If the physician does not specifically screen
for falls, there is a missed opportunity to prevent future incidents.

This article examines the prevalence of falls, the most common risk factors for
falls and the steps involved in patient evaluation. Identifying those at risk for falls
and evaluating a patient after a fall will also be discussed. Lastly, recommendations
for therapeutic and preventative approaches will be offered.
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Prevalence and morbidity

In persons over 65 years old, 35%—45% of community-
dwelling adults report a fall every year (American Geriatrics
Society et al 2001). However, in those over 80 years old
who live in the community, 50% fall each year (O’Loughlin
et al 1993; Blake et al 1998; Tinetti et al 1998). Of those,
half will go on to fall a second time.

Although only 20% seek immediate medical attention
because of the fall, only 5% of those result in fracture and
5%—10% in other serious injury (Kannus et al 2005). At the
same time, 40% of hospital admissions of those over 65
years old are reported to be the result of falls (Sattin et al
1990). The consequences of falls among older adults are
often devastating. One-half of elderly admitted to the hos-
pital for a fall-related injury are discharged to a long-term
care institution (Sattin et al 1990). Recurrent falls are also a
common reason for admission to long-term care institutions
(American Geriatrics Society et al 2001).

Falls that do not result in injury often begin a downward
cycle of fear that leads to inactivity and decreased strength,
agility, and balance. In the worst case, this can lead to loss
of independence, including long-term care placement.
25%—55% of older persons fear falling, and of those who
have fear, another 20-55% restricts their activities because
of this fear (Murphy et al 2003).

Unintentional injury is the 5th leading cause of death in
person over age 65 and two-thirds of those are due to falls
and their complications (American Geriatrics Society et al
2001). The cost of falls to society is enormous. In 1994 the
total costs for injurious falls including hospitalizations, sur-
gery and recovery among others was $20.2 billion dollars,
and is projected to reach 32.4 billion (in 1994 US dollars)
by 2020 (Chang et al 2004).

Risk factors

The ability to maintain one’s stability is dependent on
the intricate functioning of sensory, central integrative
and musculoskeletal effector components (Thomas et al
2003). As one ages, there are cumulative impairments and
diseases which are superimposed on age-related physi-
ologic changes whose ultimate aggregation may result in
a fall (Wolfson et al 1985). As a result, falls often serve
as a nonspecific marker for an underlying disease or a
disability and may be the only indicator to the health care
practitioner of an acute illness or a worsening of a chronic
disease. For example, an acute febrile illness, such as a
community acquired pneumonia or a urinary tract infec-
tion, may precipitate a fall by impairing stability and

decreasing one’s ability to maintain the intricate balance
needed to avoid a fall (Tinetti et al 1988).

A clinically useful method for explaining the etiology of
falls is to consider both the predisposing and situational risk
factors. Predisposing risk factors are the intrinsic character-
istics of the person that chronically impair stability and may
make them more easily fall. The situational risk factors are
those host, activity and environmental factors that are present
at the time of the fall. In one-third of falls, the environment
is considered the major risk factor; about 17% of falls cite
gait and balance as the primary risk and dizziness in 13% of
falls (Rubenstein et al 2001).

Looking at over 60 recent studies of risk factors for
falls, over 25 different risk factors can be identified. It
has also been shown that there is a linear relationship
between the number of risk factors a person has and
their likelihood for falls (Tinetti and Speechley 1989). In
addition to predisposing and situational risk factors for
falls, it has been found that increasing age and previous
falls put one at higher risk for recurrent falls (American
Geriatrics Society et al 2001).

Predisposing risk factors
Sensory
The primary sensory modalities, which are responsible for
orienting a person in space, are the sensory, hearing, ves-
tibular and proprioceptive systems. These systems require a
delicate interaction in order to provide the necessary inputs to
maintain ones stability. It is visual acuity, contrast sensitivity
and depth perception (involved in spatial orientation) that are
most relevant to maintaining postural stability and avoiding
afall (Glynnetal 1991; Lord et al 1994). Bifocal glasses are
problematic for those at risk of falls because when something
happens to cause a fall, the person is unable to focus on their
feet and the ground surface to stabilize themselves as they
look down through the reading portion of the bifocals.
Hearing directly affects stability by the detection and
interpretation of auditory stimuli which help orient a per-
son in space. Greater than 50% of older people have some
degree of hearing loss (Woolf et al 1990). The vestibular
system assists with spatial orientation at rest and with
acceleration, and maintains visual fixation during head and
body movements. The proprioceptive systems provide for
spatial orientation during position changes, while walking
on uneven surfaces or when other systems are impaired
(Tinetti 1989). Patients with impairment in any of these
systems will have worsened stability in the dark due to the
greater reliance on visual input.
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Central nervous system

Due to the complicated nature and interaction of the central
nervous system and other systems necessary for stability,
many disorders or diseases which affect this system may
predispose an older patient to a fall. Diseases with obvious
physical impairments (cerebrovascular accident, Parkinson’s
disease) have increased risk of falls, as do diseases such
as dementia, which have a negative effect on cognition
(by adversely affecting problem solving and judgment).
In addition, even white matter disease with no effect on
cognition has been associated with a gait disorder (Masdeu
et al 1989).

Musculoskeletal

Any impairment of the musculoskeletal system including
bones, joints or muscles/tendons may have an adverse affect
on stability (Whipple et al 1987). Any of the arthritides may
increase the likelihood of a fall through multiple mechanisms,
including pain, muscle weakness or decreased propriocep-
tion. Abnormalities of the foot should also be mentioned, as
calluses, bunions or toe and nail deformities can lead to poor
gait (secondary to decreased proprioception).

Medications

The relationship between medications and falls has been
documented in various studies. These include such prescrip-
tion medications as sedative-hypnotics, antidepressants,
anxiolytics and cardiovascular agents like digoxin, type 1A
antiarrhythmics and diuretics. (Ray et al 1990; Cumming
1998; Leipzig et al 1999a, 1999b). In addition, the use of
four or more medications and changes in dose have also been
shown to be associated with falling (Robbins et al 1989).
Alcohol has also been associated with falls even in low doses
(Nelson et al 1992). These effects may by due to multiple fac-
tors such as impairment of cognition, postural hypotension,
dehydration, fatigue, or electrolyte disturbances.

Postural hypotension

Postural hypotension may result in a fall by compromising
the cerebral blood flow (Lipsitz 1989). This condition affects
10% to 30% of older patients living in the community. It is
often multifactorial in origin and such things as comorbidities
and medications used to treat them are superimposed on age-
related physiologic changes present in the older patient (eg,
autonomic changes, decreased baroreceptor sensitivity).

Situational risk factors
Most falls occur during normal, non-hazardous activity
in the community living older person. These include such

activities as walking, changing position or performing basic
activities of daily living. Hazardous activities such as climb-
ing on ladders, standing on an unstable surface or playing
sports account for a very small percentage of falls (Tinetti
et al 1988).

The majority of falls in persons living in the community
are probably due to environmental factors. Greater than 70%
of falls in the community occur in the home. Approximately
10% of falls occur on stairs which represents a high percent-
age since it is out of proportion of time spent on them. Of
these, descending is more hazardous than ascending (Tinetti
et al 1988; Startzell et al 2002). The literature reports that
carrying heavy or bulky objects, slippery floors, and poor
lighting are the most common environmental hazards asso-
ciated with falls (Stevens et al 2001). Patterns on floors or
walls may also be a potential hazard since they may either
distort or improve visual perception (Owen 1985). Of note,
in nonambulatory older persons, falls are more likely to
occur during transfers or due to faulty or improperly fitting
equipment (Thapa et al 1996). Another potential hazard is
the use of poorly fitting or slippery shoes.

Evaluation after a fall
History

It is critical to begin an evaluation of a fall with a careful
history and physical examination. This examination could be
in the acute setting if the patient presents immediately after
a fall, or at the next office visit when the patient reports or
the physician screens for recent incidents. The assessing care
of vulnerable elders (ACOVE) project has created a series
of forms for use by practicing internists in treating geriatric
syndromes. The project initially looked at quality indicators
using an evidence-based approach, and was overseen by a
panel of experts (Rubenstein et al 2001; Shekelle et al 2001;
Wenger and Shekelle 2001). Falls were one of the topics
addressed, and Figure 1 is an example of one such form and
is useful for reference (ACOVE 2006).

It is important to take a thorough history of all possible
contributing factors to the fall. First, care should be taken
to investigate the time period just prior to the event and
then what happened as a result of the fall: was there loss of
consciousness, tripping or stumbling, lightheadedness or
palpitations; did the patient have any difficulty getting up?
Next, a careful review of the major risk factors needs to be
completed: what medical problems do they have such as
Parkinson’s, strokes, cardiac, neuropathy, severe osteoar-
thritis or dementia? A thorough review of medications with
specific attention to recent changes or adjustments is also

Clinical Interventions in Aging 2007:2(4)
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Falls and Mobility

Disorders

To be completed by medical assistant

Reason for Visit:

History of Present lliness:
I. If patient fell, date of last fall:

L] Fall since last visit (or in last year; if new patient)
[ Fear of falling, balance/trouble walking

Patient Visit
Note

4. Uses device for mobility: YES NO
2. Circumstances of fall: YES NO CaNe v oo ] ]
Loss of consciousness .............. J ] WaIKEE .« ] ]
Tripped/stumbled over something .... L] L] Wheelchair. .......ooveeeeeeennn. .. ] ]
Lightheadedness/palpitations ........ ] ] Other; specify: ] ]
Unable to get up within 5 minutes .... [] L] 5.Vision:
Needed assistance to get up ......... L] L] Noticed recent vision change ........ L] L]
3. Orthostatics: (Measure after /-2 min. in specified position) Eye exam in past year .............. ] ]
Lying: BP: / Pulse: If NO eye exam in past year,Visual Acuity today:
Standing: BP: / Pulse: 0OS: 20/ OD: 20/ OuU: 20/
To be completed by physician YES NO
6. Psychotropic medications (specify) : YES NO 7. 2 or more drinks of alcohol each day L] L]
Neuroleptics: L] L] 8. Other conditions (e.g, Parkinsons, L]
Benzodiazepines: L] L] CVA, cardiac, neuropathy, severe OA), specify:
Antidepressants: [] L]
Examination: (complete as appropriate) Diagnosis/Treatment Plan:
1. Cognition: 3-Itern‘ recall .............. [Iprass [IraL Lab/Tests: [JEKG [ Holter monitoring
If FAIL => Cognitive status: [ ] Other:
(get results from patient screen)
2. Gait ] Normal ] Abnormal Impression: [ ] Strength problem [] Balance problem
Abnormal if: [] Parkinsonism [] Severe hip/knee OA
* Hesitant start * Extended arms L] Other:
* Broad-based gait  * Heels do not clear floor Treatment: (the forms listed below can be printed from the ACOVE
* Path deviates * Heels do not clear toes of id
other foot video program)
3. Balance: YES NO [] Patient education handouts:
Side-by-side, stable 10 sec .......... ] ] [ Falls and Mobility Disorders Patient Information Sheet
Semi-tandem, stable 10 sec.......... L] L] [ ] Home Safety Checklist
Full tandem, stable 10 sec........... 0 [ [ Strength/balance exercises: L] Upper body
If indicated: YES NO o () Lower body
Can pick up penny off floor.......... ] ] L] Falls and Mobility Disorders: Community Resources
Resistance to nudge................ [] L] [] Patient counseled:
4. Neuromuscular: YES NO [] Referral for PT
Quad strength: [] Assistive device:
Can rise from chair w/o using arms O ] [] Referral for home safety inspection/modifications
Rigidity (e.g, cogwheeling) — ............ L] L] L] Change in medication(s):
Bradykinesia ..................oal [] ] [] Referral for eye exam
TreMOr . o e ] ] [] Cardiology consult
If indicated, hip ROM and knee exam: [] Community exercise program

Provider’s Signature

] Neurology consult

L] Other:

Date of Service

Patient Name:

Figure | Falls and mobility disorders: Patient visit note.

Med. Rec.#

Date of Birth:
PCP:
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prudent, with a focus on vasodilators, diuretics and sedative
hypnotic drugs. Determining whether an assistive device is
ever used, even if it is only outside the house, is also help-
ful. These assistive devices are often used incorrectly or
the device is the wrong height. Use of an assistive device
has been shown in multiple studies to be associated with an
increased risk of falling (American Geriatrics Society et al
2001). Lastly, asking about their vision and alcohol use is
important in understanding all possible causes.

Physical exam

The physical exam should focus on gait, balance and strength,
in addition to the neurologic and cardiac exams. To start, all
patients after a fall need to have orthostatic vital signs taken,
as some never report symptoms. In addition, if a patient has
not had an eye exam in the last year the visual acuity should
be measured. The cardiac exam should include auscultation
and palpation of the heart for murmurs and cardiac rhythm.
The carotid arteries should also be examined for bruits.
During the neurologic examination symmetry in strength is
important to look for. Rigidity or cogwheeling, bradykinesia
or tremor may raise suspicion for Parkinsonism. Examination
of the feet for neuropathy and of the joints for arthritis is also
important to evaluate. Cognitive impairment and dementia
should be evaluated with the use of a simple test such as the
three item recall.

The largest portion of the physical exam should focus on
the gait, balance and quadriceps strength. Gait and strength
are quickly and easily examined using the “Get Up and Go”
test, where the patient is instructed to rise from a seated posi-
tion without the use of their arms (quadriceps strength) and
walk 10 feet, turn, and sit back down (Mathuas et al 1986;
Podsiadlo and Richardson 1991). In observing the gait, the
practitioner should look for any hesitant starts, broad-based
gait, extended arms, whether the path deviates and if the
heels do not clear the floor. This test is often timed, and
different cut off times exist for different indications. In this
setting, where the provider is trying to identify the major
or multiple causes of the fall, the end result is to be able to
tailor the treatment plan by identifying abnormalities in gait
or stature, so timing is not as critical.

Many different tests exist for balance. One quick and
easy balance test is to check the ability of the patient to hold
three poses, each for 10 seconds: first feet side by side, then
semi-tandem, and finally tandem. Other balance tests involve
more performance-oriented tasks like picking a penny off
the floor, or being able to resist a nudge when standing with
two feet together. A more comprehensive test for balance

is the performance-oriented mobility assessment of balance
(B-POMA), which includes measures of sitting and standing
balance, the ability to withstand a nudge on the sternum, and
the ability to reach up, bend down, and extend the back.

Another test that is often employed is the “functional
reach” test which measures neuromuscular base of support
(both balance and quad strength). It requires a yardstick to be
leveled at the height of the acromion and the person to reach
as far forward without falling or taking a step.

None of these tests have been shown to be a superior
measure of balance problems, and different groups have
recommended different tests. ACOVE recommends evalu-
ating the older person using the three poses ending with
tandem stance.

Laboratory evaluation

No laboratory or other tests have been shown to be useful in
general for the evaluation of falls. However, if a patient pres-
ents acutely after a fall, a more through laboratory examina-
tion might be performed. Especially if the history or physical
exam suggests an underlying issue, then the appropriate tests
should be undertaken. However, if a patient is being evalu-
ated for a fall that occurred further in the past, then little or
no laboratory examination needs to be performed.

History and examination for those

at risk for falls

The American Geriatrics Society position statement recom-
mends that clinicians who care for older persons ask about
falls annually. If a patient reports a single fall, then a balance
and gait screening should be performed using the “Get Up
and Go” test. If there is any difficulty in this testing, then
further assessment and intervention is required (American
Geriatrics Society et al 2001). In the newer guidelines pre-
sented at the 2006 American Geriatrics Society meeting, the
screening questions by clinicians are expanded to include:
(1) recurrent falls, (2) difficulty walking or balance, (3) fear of
falling, and (4) presentation with an acute fall. If any of these
are positive, then the patient should have a comprehensive
assessment as described above.

There have been multiple studies to evaluate different
tests for gait, balance and strength to identify the most
effective screening test. There is very good evidence that a
balance and gait assessment is the best way to identify those
at risk for falls (Nevitt et al 1989), but the choice of test for
performing this assessment is not so clear.

Some tests such as the berg balance scale (BBS) and fast
evaluation of mobility, balance and fear (FEMBAF) take up

Clinical Interventions in Aging 2007:2(4)
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to 20 minutes to complete. Therefore, those tests are difficult
to apply clinically. There are four tests that are commonly
used and each take less than 5 minutes to complete: the
functional reach test (FRT), which has been shown to have
predictive validity in elderly males (Duncon et al 1992), the
one-leg stance test (OLST), timed get up and go test (TUQG),
and the balance portion of the performance oriented mobility
assessment (B-POMA) which is the longest of the four to
complete. All have reasonable inter-rater reliability. Compar-
ing these tests in frail elders and then retrospectively looking
to see which elders had fallen, one study found that the OLST
and the B-POMA both had statistically significant differences
between fallers and non-fallers. The OLST had sensitivity of
67% and specificity of 89% using a 1.02 second cut-off and
the B-POMA had an 83% sensitivity and a 72% specificity
using a score of 11 (Thomas and Lane 2005).

Since there is no consensus as to the exact test to use, it
is most important to ask about falls or fear of falls and then
do as simple a test in the office as possible to screen for those
at risk in order to formulate a prevention strategy.

Management and prevention of falls
After a thorough assessment is made of the patient’s medi-
cal, predisposing and situational risk factors for falls, several
interventions are available to providers to manage and pre-
vent future falls. This section will review current trials and
new evidence for interventions aimed at fall management
and prevention for elderly people living in the community.
Measures to prevent and manage falls risks in community-
dwelling elderly with cognitive impairment will also be
discussed.

Single interventions

Exercise: strength, gait, and balance training

Strength and balance training improve many falls risk factors,
including muscle strength, flexibility, coordination, balance,
proprioception, reaction time and gait. Almost without excep-
tion, there has been benefit of strength and balance training
for the elderly living in the community. A large review of
trials showed a risk reduction in both non-injurious and
injurious falls of 15%—-50% over a maximum of two years,
and was seen regardless of whether the study employed
tailored training or untargeted group interventions (Kannus
et al 1999). These improvements have been shown even in
trials involving the very old and frail. Exercises focused
on balance, such as Tai Chi, seem to be especially helpful
(Buchner et al 1993; Li et al 2005). The most recent Cochrane
pooled analysis of the same trials, however, found a reduc-

tion in the number of falls only in targeted interventions for
community-dwelling elderly, and no benefit in untargeted
interventions for similar populations (Robbins et al 1989;
Gillespie et al 2003).

Of note, two trials of focused exercise interventions
showed negative results. A randomized, placebo-controlled
trial of women with a known history of falls and fracture
showed an increase in falls in the group assigned to a brisk
walking regimen (Ebrahim et al 1997). Another examined the
effects of focused, progressive quadriceps training in 222 frail
elderly. Although there was no difference in subsequent falls
between the two groups, the intervention group sustained
significantly more musculoskeletal injuries (Latham et al
2003). Therefore, these focused programs should not be
recommended in patients who are frail, elderly, or have a
prior history of falls.

Although more research is needed to determine the
optimum intensity, type, frequency and duration of exercise
that is most clinically and cost effective, it can be recom-
mended that regular strength and balance training, preferably
tailored to the patient, be prescribed for the general elderly
population. Especially given the relative economy, safety,
availability and ease of implementation of an exercise regi-
men, it remains a mainstay of combination falls prevention
strategies to both prevent falls and maintain musculoskeletal
conditioning.

Environmental assessment and modification
Environmental assessment and modification can be done
by the healthcare provider, but is most often performed by
the physical therapist making visits to the home as part of a
plan for personalized gait or balance training. In addition to
prescribing and ensuring adequate use of assistive devices
by the person at risk for falls (eg, canes, walkers, shoes), a
home hazard assessment can clarify other environmental
modifications that need to be made. Improving lighting and
floor treatments (eg, higher wattage bulbs, nightlights, less
resistant flooring, removing loose rugs) and changing furni-
ture (higher chair seats with arms for support, increased bed
height without siderails, raised toilet seats) are all thought
to reduce falls at home from extrinsic causes (Kannus et al
1999; Thomas et al 2003).

A Cochrane review of five randomized trials showed
that home hazard assessment and modification of the liv-
ing environment professionally prescribed for people with
a history of falls resulted in a risk reduction in recurrent
falls during the study period of 33% (Gillespie et al 2003).
Environmental assessment and modification, however, was
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not shown to be effective in older people without a history
of falling. Therefore, this intervention should be recom-
mended in those patients with known history of falls in order
to prevent future falls.

Medication assessment and management

It is well-established that in the elderly, multiple medications
(eg, psychotropics, sedatives, anxiolytics, antidepressants,
blood pressure medications, anticholinergics), both singly
and in combination, are associated with increased falls risk
(Leipzig et al 1999a, 1999b; Woolf and Akesson 2003).
Falls in association with other symptoms (eg, dizziness,
orthostasis, sedation) are also cited as one of the most com-
mon adverse drug events in the elderly. It seems prudent that
careful review and limiting of medications that are associated
with falls is in good practice for elderly patients with and
without a history of falling.

One randomized trial in 1999 showed that by the gradual
withdrawal of antipsychotic medication in combination with
an exercise program, a 66% risk reduction of falls was seen
(Campbell et al 1999). Although no trials examine medication
reduction alone, multifactorial interventions which include
medication reduction showed a reduction in risk for falls for
older adults (Gillespie et al 2003).

Assessment and management of visual impairments
There is insufficient evidence to recommend vision evalua-
tion as a single intervention for falls prevention. However,
current AGS guidelines generally accept that screening for
visual impairment followed by appropriate management
should be part of the multifactorial assessment for falls, as
visual impairment is known to greatly increase fall risk and
several trials which include vision intervention showed posi-
tive overall results. Vision interventions range from baseline
vision testing to vision correction and counseling regarding
the appropriate use of multifocal lenses, to cataract surgery
if indicated (Lord et al 1991; Clemson et al 2004; de Boer
et al 2004; Campbell et al 2005).

A recent randomized trial of elderly women with first
cataract showed that compared to delayed-surgery controls,
expedited surgery resulted in a 34% reduced rate of fall
(Harwood et al 2005). Explanations for this are thought to
be early cataract surgery leading to improvements in visual
function, confidence, activity level, functional disability and
anxiety. If further studies support this finding, recommen-
dation of early cataract surgery may become a widespread
intervention in this population of elderly in which cataracts
are a common condition.

Prevent fall-related injuries

Calcium and vitamin D, treatment of osteoporosis
Maximizing peak bone mass and preventing bone loss
through regular weight-bearing physical activity, calcium and
vitamin D, with appropriate treatment of osteoporosis is stan-
dard of care and prevents fracture. This information is vast
and well-established and is not the focus of this review.

Hip protectors

A Cochrane review of hip protector use in 14 randomized
trials concluded that this intervention may be most protective
in reducing fracture risk in high-risk elderly people (Parker
et al 2004). The review showed no benefit in using hip
protectors in elderly at low risk for falls. However, limita-
tions of its use, including lack of head-to-head comparisons
between different models and poor user adherence make
this a suboptimally studied and used intervention. More
research is needed before wide recommendations can be
made regarding its use.

Diagnose and manage postural hypotension
and cardioinhibitory carotid sinus hypersensitivity
Postural or orthostatic hypotension is a significant iatrogenic
and primary risk factor for falls, and checking for orthostasis
is a standard component for falls risk factor assessment. Man-
agement of postural hypotension includes several modalities
such as limiting offending drugs, ensuring adequate hydration
and salt intake, employing rehabilitative and reconditioning
techniques (graded pressure-stockings, dorsiflexion/hand
flexion before arising, slow position changes), and elevation
of head of the bed. Starting an exercise regimen may also
improve postural hypotension (Thomas et al 2003).
Separate from and less prevalent than orthostatic hypoten-
sion, cardioinhibitory carotid sinus hypersensitivity can result
in hypotension, bradycardia, paroxysmal asystole, syncope
and subsequent falls. The SAFE PACE I trial examined the
effect of pacemaker placement in older adults with this syn-
drome and saw a significant 58% reduction in falls and 70%
reduction in fall-related injury in those elderly adults with
this condition who received cardiac pacemakers (Kenny et al
2001). Unfortunately, clear cut benefit was not seen in frailer
and cognitively impaired patients receiving pacemakers in the
ongoing SAFE PACE II trial (Brignole 2004); more research
will be needed in this high-risk group.

Vitamin D supplementation
In addition to the known benefit of calcium and vitamin D in
improving bone mass and preventing osteoporotic fractures,
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Vitamin D alone may prevent falls by alleviating muscle
atrophy and improving musculoskeletal function and perfor-
mance (Gillespie et al 2003). This effect may be enhanced by
co-supplementation with calcium. However, available trials
are heterogeneous and conflict significantly in their results.
The largest randomized trials show no benefit of vitamin D
supplementation on falls or falls-related fractures (Porthouse
et al 2005; Record Trial Group 2005). Pooled analyses of
smaller trials do not show an overall benefit in falls reduction
(Gillespie et al 2003).

It is currently unclear whether vitamin D can prevent falls
or fractures related to falls. The optimum dosing and type
of vitamin D and calcium supplementation for improving
muscle function is also still unknown. However, because of
its relatively easy and widely accepted use for osteoporosis
prevention and treatment in the same population of patients,
it is reasonable to recommend this treatment for elderly
people at high risk for deficiency in these substances (eg,
institutionalized or homebound frail elderly).

Multicomponent interventions

The multifactorial intervention strategy for falls preven-
tion includes risk factor assessment and management of
identified risk factors for community-dwelling older adults
without known cognitive impairment. Theoretically, a
multifactorial intervention should be more effective than
a single intervention, given that the causes and risk factors
for falls in older adults are often numerous and interwo-
ven (Thomas et al 2003). Several randomized trials have
shown, and systematic reviews and meta-analyses sup-
port, that multi-intervention strategies can prevent falls in
community-dwelling, cognitively intact elderly adults by
20%—-45% at both high and low risk for falls (Kannus et
al 1999; Gillespie et al 2003). Unfortunately, this benefit
was not shown in cognitively impaired patients (Jensen et
al 2003; Shaw et al 2003).

The content of each multifactorial intervention pro-
gram varies considerably between studies, including type
and duration of exercise (strength, balance, gait training),
physical therapy, footwear improvements, management of
medical comorbidities and medications, vision assessments
and treatments, hip protectors, staff and patient education,
and environmental modification components (Kannus et al
2005). The trials using a “tailored” approach of offering
participants only the interventions targeted toward their
known set of risk factors seem to be the most logical and
cost-effective. As such, general guidelines for falls preven-
tion recommend using effective single-interventions as the

components of a tailored multifactorial approach (Gillespie
et al 2003; Tinetti 2003).

It should be noted that there are several limitations and
difficulties in implementing multicomponent interventions
to prevent falls in the elderly, including the requirement of
these programs for multidisciplinary expertise and staffing,
and ongoing issues with coordination and reimbursement.
The current literature provides insufficient evidence of which
components are essential and which, if any, are effective in
cognitively impaired populations.

In summary, multicomponent interventions are better
than any single intervention. Benefit from any intervention
is seen most in those with history of falling than those at
low-risk for falls. Single interventions found to be effec-
tive and are therefore recommended as part of tailored falls
prevention regimens are balance/strength exercise training,
environmental modification, medication management, early
vision assessment and treatment (especially cataracts),
appropriate footwear, and medical therapy of osteoporosis.
Promising interventions that still need further study are
early cataract surgery, cardiac pacing for those with car-
dioinhibitory carotid sinus hypersensitivity, and vitamin D
supplementation with calcium for improved muscle function
separate from osteoporosis prevention.

Special populations of community
living elderly

Cognitively impaired and demented elderly
Patients with cognitive impairment and dementia are at
increased risk for falls due to several intrinsic and extrinsic
factors including postural and neurocardiovascular instabil-
ity, medication use, and type of dementia. The few studies
examining multifactorial interventions to prevent falls in this
population have not shown a reduction in falls (Jensen et al
2003; Shaw et al 2003). The lack of benefit may be due to
inability of demented patients to learn and remember new
information and/or comply with prolonged exercise regi-
mens. More studies are needed to see if any components of
a multifactorial intervention are likely to be of benefit in this
vulnerable and challenging population.

Conclusion

Falls in community-living elders is an important geriatric
syndrome and are a major source of morbidity and mortal-
ity. Primary care providers are uniquely set up to provide a
systematic and thorough evaluation of all older adults for
their risk of falls. This should include an annual screening
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for falls with an assessment of predisposing and situational
risk factors complete with history, physical exam, and if
possible, a home safety evaluation. Primary care providers
should also refer to other health care professionals such as
ophthalmologists, optometrists, physical therapists, occupa-
tional therapists, podiatrists, social workers and nurses to aid
them in evaluating risk factors and to coordinate and manage
optimally tailored interventions for their patients.
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