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INSTRUCTIONS

[Tl The following article, “Falls in Older Adults:
LUl Assessment and Intervention in Primary Care,” is

a continuing medical education (CME) article. To earn
credit, read the article and complete the CME evaluation
form on page 58.

OBJECTIVES

After participating in the CME activity, primary
ULl care physicians should be able to:

1. Describe risk factors for falls in older adults that can
be identified in the history and physical examination

2. Understand the prognosis of recurrent falls in older adults

3. Be able to use an office-based test to screen for in-
creased fall risk in older persons

4. Identify the components of successful multidisciplinary
fall-reduction strategies

5. Understand the financial impact of falls and fall preven-
tion programs on patients, health systems, and society

CASE STUDY
Initial Presentation

9. A 78-year-old woman presents to a primary care
R physician for evaluation after enrolling in a new
Medicare risk plan.

History

The patient’s past medical history is notable for hypertension
treated with hydrochlorothiazide, depression treated with
paroxetine, and episodic benign positional vertigo treated
with meclizine as needed. Her surgical history includes a
total abdominal hysterectomy for fibroids and a Colles’ frac-
ture that required open reduction and internal fixation.
When the physician asks the patient to enumerate her
health concerns, her first statement is “I’'m so afraid that | am
going to fall. I just have no balance!” She states that she has
fallen once in the past year as she was walking in her garden.
She had great difficulty getting up, but after 5 minutes was
able to pull herself up with a garden hoe. Her only previous
fall occurred 3 years ago when she fell down some steps at
church, resulting in the wrist fracture. She denies vertigo, pal-
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pitations, or presyncope during either episode. She does not
use assistive devices. She says that she has significantly cur-
tailed activities that she enjoys such as gardening and shop-
ping because of her fear of falling. She has arranged her fur-
niture so that she has something to grab onto at all times. Her
maximal physical activity is walking 500 feet to the mailbox.

Physical Examination

Physical examination reveals a thin, white woman who
appears to be her stated age. She has bilateral cataracts.
Cardiovascular, pulmonary, and abdominal examinations are
normal. She is not orthostatic. There is decreased proximal
muscle bulk in the extremities and signs of osteoarthritis in her
hands and knees with diminished range of motion. She has
mild kyphosis of the thoracic spine. Neurologic examination
reveals fair vision and hearing and normal deep tendon reflex-
es and cerebellar function. She has normal muscle tone with-
out cogwheeling or fasciculations. She has mild sensory loss to
vibration in her feet bilaterally and slightly diminished
strength in her hip flexors and extensors bilaterally. She re-
quires several “bounces” to get up from the chair and must use
her arms. Her gait is hesitant with absent arm swing, decreased
stride length, wide base, and shuffling feet. She takes 3 steps to
complete a turn. She is unable to tandem walk but can stand
on her heels and toes. Romberg’s test is negative, but she has
increased postural sway when gently pushed.

= \What factors are associated with recurrent falls in elder-
ly patients?

Risk Factors

Numerous cohort and case-control studies have reported the
association of various health conditions, lifestyle factors,
home hazards, socioeconomic states, psychiatric illness, and
drugs with falls [1-26]. Factors with strong and consistent
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evidence of association with falls are listed in Table 1. Of
course, it is impossible to prove causality in these nonran-
domized study designs. Moreover, elderly subjects often
have multiple medical conditions and frailties that confound
the association despite the most valiant attempts at statistical
correction. With these important caveats in mind, however,
the reader will note that many of these putative risk factors
have a great deal of “face validity.” For example, it makes
sense that visual impairment would cause more slips and
trips given environmental hazards. One must only observe
the antalgic gait of a patient with osteoarthritis to understand
the association between osteoarthritis and falls. Determining
true risk factors is not an idle exercise. Because patients who
fall are a heterogenous group who require a multidisciplinary
approach to prevention, identification of these risk factors
forms the basis for the design of prevention strategies.

There are several important categories of risk factors.
Adverse drug effects are of special concern because this area
is most directly under the physician’s control. Leipzig and
colleagues published 2 high-quality meta-analyses of drugs
and falls in older persons. Pooling 40 studies of psychotropic
drugs, they found a consistent small increase in the odds of
falls among users of most classes of psychotropics; the use of
any psychotropic drug increased the odds by 73% [8]. The
odds of falling were increased by 48% to 66% with individual
classes of psychotropics, including neuroleptics, sedative-
hypnotics, tricyclic antidepressants, and benzodiazepines.
Dose-response relationships were not explored in this analy-
sis, although others have reported such effects [10,19]. Alarge
case-control study using the Canadian Health System data-
base and a smaller retrospective cohort study of nursing
home residents also implicated selective serotonin reuptake
inhibitors in falls and hip fractures [10,22]. Leipzig et al’s sec-
ond meta-analysis, which included 29 studies of cardiac or
analgesic drugs, showed weak associations only for digoxin,
type IA antiarrhythmic drugs, and diuretics [9]. Interestingly,
narcotic analgesics and other centrally acting antihyperten-
sive drugs that are generally considered risky in older pa-
tients were not associated with falls in this analysis, although
only a small number of studies assessed these agents. The
authors note that their results are based on pooled observa-
tional data only; few randomized controlled trials report falls
as an adverse event. Furthermore, there is the concern about
confounding by indication; that is, the underlying cardiac or
psychiatric illness may be the true cause of the fall. None-
theless, physicians should be wary when prescribing drugs
of these classes to older patients. Several cohort studies have
also found increasing risk of falls with increasing number of
prescription medications [23].

Environmental and situational risk factors for falls are an
important area to explore because they are relatively easy to
alter. Tinetti and colleagues examined the contribution of sit-
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Table 1. Intrinsic Risk Factors Associated with Falls

Relative Risk/

Risk Factor Odds Ratio Comments
Age [1] 1.2/10 yr
History of falls [5]* 2.0
Female sex [23,24]Jr 1.8-2.1 When adjusted for age,
the rate of falls did not
increase but injurious
falls did increase
Medical illness
Stroke [1]* 1.7
Parkinson’s disease 1.9

't

Osteoarthritis [29]* 14 Self-report only

Multiple chronic 1.8-2.0
diseases [24]*

Peripheral neuropathy 17.0-23.0

[14,15]*
Cognitive impairment 2.2-5.0

[23,24,26)"
Lower-extremity strength  2.9-3.8

[4,12,26]"
Visual impairment 1.4-6.0 Self-report and assessed

[1,4,6,7,12]*
Hearing impairment [1]* 1.5

Increased parathyroid 5.6 per unit Possibly mediated
hormone level [21]* of the natural  through vitamin D
log increase
Abnormal gait/impaired 1.2-3.6
mobility [4,24,27]*T
Orthostasis [15]* NS-13.0 Dependent on timing of
assessment and patient
population
Urinary incontinence 1.6
(1]
Depression [1,18,28]*T  1.3-1.6
Functional status 15-1.9
limitations [1,5]*
Foot problems [26]* 18

NS = not significant.
*All falls.
Tlnjurious falls.

uational and predisposing risk factors to serious fall injuries
in a prospective cohort of elderly patients in New Haven,
Connecticut [23]. She found that almost 70% of the injurious
falls took place in the home and during the daytime. Falling
on the stairs, falling during an activity that displaced the per-
son’s center of gravity, and falling from greater than body
height were all significantly associated with serious fall
injury. A large prospective population-based cohort study in
Finland also found that falls and fractures were increased
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30% to 70% during the winter months, with nearly all of the
additional falls explained by slips on ice and snow [2]. On
the other hand, a direct in-home assessment of hazards in
270 patients presenting for treatment of fall-related injuries
compared with 691 sex- and age-matched controls found no
clear differences in environmental hazards such as throw
rugs, non-skid tubs, electrical wires, lighting, and other
commonly implicated potential risk factors [17]. The rates of
noninjurious falls were not reported, however, and it is pos-
sible that absolute fall rates were similar in the 2 groups, with
unmatched intrinsic factors responsible for the incremental
injury in the case subjects.

The role of physical activity in falls and injuries is simi-
larly complex. Arecent review of the epidemiologic evidence
suggests a U-shaped distribution in which the most active
and least active older persons have the highest risk for falls
[18,29]. This finding is further evidence of the complex etiol-
ogy of falls. Vigorous persons engaging in strenuous activity
place themselves at greater extrinsic risk and may fall given
any new intrinsic insult. On the other hand, frail persons
with multiple intrinsic risk factors may fall even with mini-
mal physical activity. This hypothesis is supported by a
study that reported differential risk factor profiles for indoor
and outdoor falls in older people in the United Kingdom
[27]. Indoor fallers were more likely to have poorer health
status, be housebound, have diminished handgrip strength,
have slower walking speed, and take more prescription
drugs. Outdoor fallers’ risk was increased by only the total
number of hours spent walking for relaxation and humber
of medications. The authors speculate that because these
groups represent clinically distinct populations, different
risk factors should be targeted for fall prevention.

It is worth noting what putative risk factors have not
been found to be associated with falls. Diuretic therapy has
been associated with falls in a few studies, but larger cohort
studies, including the Study of Osteoporotic Fractures (SOF),
did not find an association [3]. Similarly, radiographic
osteoarthritis of the hip in SOF women was not correlated
with falls, but self-reported osteoarthritis was correlated [30].
It may be that the pain and stiffness of osteoarthritis rather
than the joint changes themselves increase fall risk. Alcohol
use, often overlooked in the elderly, would seem to be a log-
ical risk factor for falls. Yet, at least 1 case-control study failed
to find an association between self-reported alcohol use and
injurious falls [13]. This finding may reflect unreliable self-
reporting of alcohol consumption, an increase in total falls
but not injurious falls, or a true lack of association. Ortho-
static hypotension has been found to be both highly associ-
ated or not at all associated with falls, likely reflecting the dif-
ferent patient populations evaluated [11].

Finally, the risk factors for falls are also risk factors for
other geriatric syndromes. Using exploratory modeling tech-
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niques on prospective cohort data from New Haven, Tinetti
and colleagues found 4 independent predisposing risk fac-
tors for falls, incontinence, and the development of function-
al dependence [25]. These are slow timed chair stands, de-
creased arm strength, sensory impairment, and high anxiety
or depression scores. The risk for each syndrome increased
dramatically in patients with increasing numbers of these
risk factors. This work highlights the multifactorial nature of
falls. It also raises the intriguing possibility that interventions
that modify these common risk factors might impact several
functional domains in older individuals.

= What is the prognosis in patients who have recurrent
falls?

Predicted Outcome Following Falls

There have been few long-term cohort studies of patients
with falls from which to obtain prognostic information. The
longest published prospective study that gathered informa-
tion on falls followed a cohort of 1815 volunteers older than
75 years living in England over 3 years [31]. Twelve percent
of subjects reported a fall within the previous 3 months dur-
ing the first year, with 4% reporting multiple falls. Recurrent
fallers (ie, those who fell more than once) were more dis-
abled at baseline and were more likely to be women. After
adjustment for age, sex, and disability, the relative risk (RR)
of death was significantly increased in recurrent fallers com-
pared with non-fallers (RR = 1.9). The rate of admission to
institutions was also increased at 9.7% for recurrent fallers
versus 1.4% for non-fallers. Recurrent falling was associat-
ed with self-reported confusion and sadness. Functional de-
cline, however, was not different between the groups.
Significant numbers of subjects moved between the falling
states over time. The results must be interpreted cautiously,
however, because more than 30% of patients were lost to
follow-up over the 3 years and we are not told whether there
was differential follow-up in the fallers and non-fallers.

Three other prospective studies have expanded these
findings. The Project Safety Cohort included 1103 Connec-
ticut residents with an average age of 80 years; 34% of these
participants fell over 16 months [32]. Of the uninjured fallers,
47% could not get up after at least 1 fall. Older age, depres-
sion, and gait or balance impairment were significant risk
factors for inability to get up after a fall. Those unable to get
up experienced a greater decline in activities of daily living
than non-fallers, and all fallers had a greater risk of nursing
home placement. The risk of death was not significantly
greater for either fall group. Data from the Longitudinal
Study of Aging found a similar increased rate of decline in
activities of daily living among fallers [33].
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\ellas and colleagues explored the psychosacial impact of
falls in the Albuquerque Falls Study [34]. This was a prospec-
tive cohort of 487 healthy volunteers older than 60 years who
were followed for 2 years. The prevalence of falls was 32%.
Twenty-one percent of one-time fallers and 45% of recurrent
fallers expressed a fear of falling again. Fallers who were fear-
ful experienced a greater decline in mobility score than did
non-fearful fallers. Female sex, poor cognitive status, and less-
er economic resources were associated with fear of falling.

Finally, Grisso et al interviewed 299 African American pa-
tients older than 65 years who presented to urban emergency
departments for care after a fall [35]. Thirty-one percent were
hospitalized for injuries due to the fall, and the median hospi-
tal length of stay was 8 days. Eight weeks after the fall, 43%
reported continued limitations in activity and 46% had a fear
of falling again. Of these, 41% reported continued limitations
7 months after the fall. Few subjects had received home health,
physical, or occupational therapy assessments.

Altogether, several clinically relevant prognostic conclu-
sions can be reached from these studies. Falls occur in older,
more disabled individuals; it is not clear whether the
increased mortality reported in the Gloucestershire cohort is
due to unmeasured comorbidities or is a consequence of the
fall itself. It seems certain, however, that falls are a marker for
underlying illness and frailty. This conclusion is supported
by the findings of Rubenstein and colleagues, who showed
that a focused history and physical assessment by nurse
practitioners following a fall frequently resulted in the iden-
tification of underlying modifiable medical conditions [36].
Subjects randomized to this assessment had substantially
decreased hospitalization rates over 2 years compared with
control fallers, while fall rates remained unchanged, sug-
gesting that increased attention to underlying illness and
medications is warranted after a fall. Recurrent fallers and
uninjured fallers who are unable to get up without assistance
appear to be at particular risk for functional decline and
nursing home placement. Fear of falling is an important
sequelae of recurrent falls and may limit mobility. Self-
reported disability, pain, and activity limitations persist in a
substantial number of subjects who seek emergency depart-
ment care after a fall for at least 7 months [36].

« \What office-based tools are useful in the assessment of
fall risk?

Instruments for Predicting Risk

Laboratory testing measures multiple aspects of gait and bal-
ance precisely, reliably separates fallers from non-fallers, and
predicts future falls, but laboratory assessment is costly, cum-
bersome, and unavailable to most clinicians [37,38]. Therefore,
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a variety of simple, inexpensive home- or office-based screen-
ing tests have been developed to identify those at highest risk
for falls. The best studied and most useful of these are the Berg
scale, the functional reach test, the Tinetti gait and balance
instrument, the timed up and go test (TUG), the physical per-
formance test (PPT), the one-leg balance test, and the modified
gait abnormality rating scale (GARS-M). These tools range in
size from 1 to 28 items, their administration times vary, and
they have adequate interrater and intrarater reliability. The
validity, particularly the predictive validity, has not been
established for all of these instruments, however (Table 2).

Several of these tests are particularly amenable to admin-
istration by physicians. The TUG test measures the time
required for a subject to rise from an armchair, walk 3 meters,
turn, walk back to the chair, and sit down. It can be admin-
istered in 1 to 2 minutes and can easily be incorporated into
a routine examination. The TUG test has excellent reliability
and is strongly correlated with other validated measures of
gait and functional status, including the Berg scale, gait
speed, and the Barthel index [40]. Using a cutoff score of
16 seconds, the TUG test was able to distinguish between
recurrent fallers and non-fallers with a sensitivity of 87% and
specificity of 87% [42]. In a 5-year prospective study of falls
in Japan, the TUG test had a sensitivity of 54%, specificity of
74%, and positive predictive value of 44% [43].

The functional reach test measures the maximal distance
one can reach forward beyond arm’s length while standing
upright and bending forward with the shoulder flexed
90 degrees. This test takes only 1 to 2 minutes to administer.
In a prospective validation study, the adjusted odds ratio of
having 2 falls (recurrent) in 6 months was 2.0 in elderly men
who were able to reach more than 6 inches but less than
10 inches compared with those able to reach more than
10 inches [41]. In men with scores less than or equal to 6 inch-
es, the odds of recurrent falls were 4.02, and those unable to
reach at all had odds of 8.07. Other investigators, however,
reported that both the TUG test and functional reach tests
were unfeasible for 30% to 36% of elderly people, primarily
due to cognitive impairment [47].

The one-leg balance test, also easy to administer, assesses
whether the subject can balance unassisted on 1 leg for 5 sec-
onds. In a prospective evaluation of 316 subjects, the one-leg
balance test achieved operating characteristics similar to the
TUG and functional reach tests in predicting injurious falls, but
not all falls, with a sensitivity of 36%, specificity of 76%, and a
positive predictive value of 31% [39]. Finally, a small study of
elderly nursing home patients demonstrated that the simple
observation of “stops walking when talking” predicted falls
with a sensitivity of 48%, specificity of 95%, positive predictive
value of 83%, and negative predictive value of 76% [48].

None of these tools individually has spectacular operat-
ing characteristics. Nonetheless, in a prospective study of
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Table 2. Selected Tools for Fall Risk Assessment

Tool

Description

Predictive Validity

Strengths and Weaknesses

One-leg balance
test [39]

Functional reach

Subject balances on 1 leg for 5 seconds
without support

Measures arm extension with 90 degrees

Sensitivity, 36%
Specificity, 76%
PPV, 31%

Odds ratio for future falls:

0in. =8.07

Simple to administer; balance but not gait is
assessed; only injurious falls predicted

Simple to administer; sensitive to change over

test [40,41] of shoulder flexion while patient stands

upright and at maximal forward reach

time; measures only forward balance

1-6 in. = 4.02

>6but<10in. =2.0
>10in.=1.0

Timed up and go
test [42,43]

Measures time to get up from chair, walk
3 meters, turn, return to chair, and sit
down; = 16 seconds is positive

16 balance and 12 gait items incor-
porating activities of daily living

Tinetti gait and
balance test

Sensitivity, 54%—87%
Specificity, 74%-87%
PPV, 44%

Risk ratio, 6-7*
Odds ratio in patients

Simple to administer; insensitive to change;
tests routine activity

More complex to complete and score;
measures multiple domains

[26] with gait and balance
abnormalities, 1.9

Physical perform-
ance test [40]

9-item static and dynamic balance using
maneuvers encountered in daily life

Berg balance scale
[44-46]

14-item balance test graded on 5-point
ordinal scale for maximum 56 points
(< 45 is abnormal)

Not established

Sensitivity, 55%—82%
Specificity, 87%-95%

Relatively long administration time; requires
some supplies; tests multiple domains;
predictive of mobility problems requiring
hospitalization

Longest time to complete; does not assess gait

PPV = positive predictive value.

*Represents the relative risk of subsequent falls for patients with lowest quartile score on the test versus those with a normal score.

frail veterans, the sensitivety and specificity of the GARS-M
and the PPT were substantially increased to 90.6% and
87.1% when the 2 tests were used together and a patient
demonstrated impairment on either test [49]. A combination
of the Berg scale with a history of imbalance separated
groups of fallers and non-fallers with a sensitivity of 91%
and specificity of 82% [50]. Using the simpler tests in combi-
nations may also increase their predictive value.

Using clinical risk factors alone to predict risk for falls has
been explored with more disappointing results. A recent
study that is representative of these attempts used a random
sample of 1042 community-dwelling older persons in the
United Kingdom. Using 16 variables selected from an origi-
nal 253, they were able to achieve a sensitivity of 31% and
specificity of 92% [27]. A combination of physical perfor-
mance items and clinical risk factors was developed by
Tinetti and colleagues [51]. The 9 items associated with sub-
sequent falls in an institutional setting included a maobility
score, distant vision, hearing, morale score, mental status
score, back extension, orthostasis, medications, and activities
of daily living score. No subject with 0 to 3 risk factors had
recurrent falls, and 100% of subjects with 7 to 9 risk factors
did. Unfortunately, the majority of subjects were categorized
as “intermediate risk,” a range that was not informative. In
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addition, administration of the scale is time-consuming, and
the scale has not been validated in a separate cohort.

The relatively high specificities and low sensitivities of all
of these tools make them useful for ruling in high risk for
falls with confidence, but many potential fallers will be
missed if any 1 tool is applied in isolation.

= What interventions reduce fall incidence or severity in
high-risk elderly subjects?

Intervention Strategies

A variety of interventions have been designed and tested
with the goal of reducing the number of falls or reducing
injury from falls. These interventions are based on the clini-
cal characteristics of older adults who fall; they can be divid-
ed into 3 categories: exercise training as a single intervention,
other single interventions, and interventions that target mul-
tiple risk factors.

Exercise as a single intervention has a great deal of appeal
because both lower-extremity strength and balance have been
shown to markedly improve with relatively simple exercise
programs in even the oldest-old. A number of randomized
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controlled trials have tested the hypothesis that exercise train-
ing can reduce falls. The components, intensity, compliance,
and patient populations studied in these programs vary wide-
ly; not surprisingly, the results are mixed. The 8 sites of the
FICSIT (Frailty and Injuries: Cooperative Studies of Inter-
vention Techniques) studies each used a different exercise reg-
imen in their fall-reduction programs. The most successful of
these was a 15-week tai chi dynamic balance intervention that
reduced falls by 37% compared with a wellness discussion
group [52]. A preplanned meta-analysis of all the exercise
interventions in the FICSIT trials was also performed; the
interventions analyzed were tai chi, low-level endurance
training, flexibility exercises, balance exercises, resistance
training, and conditioning. Assignment to groups containing
exercise in FICSIT was associated with a significant 10%
decrease in fall incidence. Balance exercise training was par-
ticularly effective, with a 17% decrease in falls [53]. There
were, however, other nonexercise interventions in the FICSIT
trials whose effect is difficult to separate from the exercise
component. Furthermore, several adequately powered stud-
ies of exercise programs have found no difference in fall rates
[54-56], or even an increase in falls in the exercise group
[57,58]. Two systematic reviews of randomized controlled tri-
als of exercise have been completed. One of these, a Cochrane
Collaboration meta-analysis, concluded that there was no evi-
dence that exercise programs alone reduce fall rates [59]. Both
reviews concluded, however, that exercise in conjunction with
other risk-factor reduction strategies was effective [59,60].

Several other single, nonexercise interventions have been
tested. A randomized trial of home visits by occupational
therapists to identify environmental hazards and facilitate
home modifications was shown to be effective in reducing
fall rates [61]. The effect was most pronounced in patients
with a history of falls in the year preceding the study; falls in
this group were reduced by 36%. A small randomized, con-
trolled trial of 14-week gradual psychotropic medication
withdrawal showed this strategy to be effective in reducing
falls [54]. The medications were primarily benzodiazepines
and antidepressants, and the withdrawal was unsuccessful in
45% of the treatment group. Nonetheless, in intention-to-treat
analysis there was a 66% reduction of falls in the withdrawal
group. Finally, a randomized trial of a psychosocial interven-
tion to reduce fear of falling and associated activity restriction
was tested against a control group who received social visits
only [62]. The intervention consisted of biweekly sessions for
4 weeks and a variety of techniques aimed at changing
patients’ attitudes about falls and fall behavior, including
activity restriction, environmental hazards, and high-risk
activities. Intervention subjects showed improved activity
levels and mobility control immediately after the program,
with improved social functioning persisting for 1 year.

The most successful programs for reducing falls, howev-

www.turner-white.com

CASE-BASED REVIEW

er, are those that target multiple risk factors. The programs
components vary between studies but have included exer-
cise regimens, medication review and adjustment, postural
exercise for subjects with orthostatic hypotension, transfer
training, home hazard review, environmental adjustment,
hearing and vision screening with appropriate corrective
devices, and referral to alcohol treatment programs [63-67].
A Cochrane Collaboration meta-analysis of 13 trials with
multifactorial interventions found a significant 33% reduc-
tion in fall rates [59]. A variety of patient populations and set-
tings have been studied, including random community sam-
ples, health-maintenance organization patients, senior
citizen group members, and women older than 80 years in
Australia. Most studies have not been able to identify a sin-
gle component that explains most of the risk reduction,
although in a 4-armed trial, little benefit was gained by
adding home safety assessment and medical review to an
exercise class [65]. In an analysis of the Yale FICSIT study,
Tinetti and colleagues were able to demonstrate significant
improvements in multiple risk factors for falls in the inter-
vention group, a progressively lower fall rate in tertiles that
had increasing risk reduction, and similar fall rates in inter-
vention and control subjects when risk-factor reduction was
controlled for. These findings suggest that the decreased fall
rate is at least partially explained by the strategy of adjusting
multiple risk factors [68]. Although these complex programs
are more cumbersome to implement than single interven-
tions, their success again emphasizes that falls are the result
of a heterogeneous group of underlying conditions that
require a multifaceted approach to prevention.

« What is the economic impact of falls and fall reduction
programs?

Cost of Falls and Fall Prevention

Because falls are inextricably interwoven with frailty and
underlying illness, it is difficult to reliably estimate the true
cost of falls. Certainly injurious falls are costly; epidemiolog-
ic data from the 1980s indicates that 8% of persons older than
70 years are treated in an emergency department for a fall
injury annually, and 40% of these are ultimately admitted to
the hospital with an average length of stay of nearly 12 days
[16]. In Project Safety Cohort subjects who experienced 1 or
more injurious falls, home health utilization increased
7-fold, hospitalization costs increased 3-fold, and emergency
department costs increased 4-fold compared with non-
fallers. Injurious falls were associated with incremental
Medicare claims of $19,440 annually [69].

Noninjurious falls, however, are more difficult to quantify.
Most studies have found increased health care utilization in
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Preventing Falls

Each year, thousands of older men and women are disabled by falls.

Broken bones and other injuries that result from falling can prevent older

people from leading active, independent lives. Although age-related

changes may increase likelihood of falling, many falls can be prevented.
You can lower your risk of falling by making small changes in your daily life
and around your home.

To help prevent falls:
Wear shoes that give good support and have thin, non-slippery soles. Avoid wearing slippers, high heels, and
athletic shoes with deep treads.

Talk to your doctor or pharmacist about your medications, including ones you buy over the counter (like cold
medicines). Certain medicines or combinations of medicines can make you drowsy or light-headed, which can
cause you to fall.

Limit your intake of alcohol. Even a small amount of alcohol can cause problems with your balance and reflexes.

Have your vision checked regularly. You may be wearing the wrong glasses or have a condition (such as glauco-
ma or cataracts) that prevents you from seeing clearly.

Begin a regular exercise program. Exercise is one of the most important ways to reduce your chances of falling.
Exercising regularly will not only improve your balance and coordination but will also make you stronger and feel
more self-confident. Limiting your physical activities to keep from falling is NOT helpful because it makes you
weaker and may even increase your risk of falling. Tai chi is one kind of exercise that specifically helps with bal-
ance and muscle strength. Ask your doctor what kind of exercise program is right for you.

Make your home safer. About half of all falls occur at home. To make your home safer:

= Be sure that the nighttime temperature in your home is at least 65°F. Cold can cause your body temperature
to drop, which may result in dizziness and falling.

= Remove things you can trip over (such as papers, books, clothes, and shoes) from stairs and places where
you walk.

< Remove small throw rugs or secure them to the floor with double-sided tape to keep them from slipping.

= Keep things you use often in places you can reach easily without a step-stool. Put heavy items in lower
cabinets.

= Have grab bars installed near your toilet and in the tub or shower. Also use non-skid mats in bathtubs and
on shower floors.

= Improve the lighting in your home, especially on stairs and other places where you walk. As you get older,
you need brighter lights to see well. Lamp shades or frosted bulbs can reduce glare.

= Make sure stairs are sturdy and have non-skid surfaces. Install hand rails on both sides of the stairs that run
the length of the staircase.

For more information:

National Institute on Aging  1-800-222-2225
CDC Safe USA  www.cdc.gov/safeusa/olderfalls.htm.
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uninjured fallers even after adjusting for comorbidities. Data
from the Longitudinal Study of Aging, a nationally represen-
tative sample of 4113 elderly persons, found that even single
falls were associated with greater rates of hospitalization,
physician contact, and nursing home placement [33]. Total
health care utilization costs in Project Safety subjects who had
a single noninjurious fall were $2500 greater than in non-
fallers, based on Health Care Financing Administration reim-
bursement data [69]. Recurrent, uninjured fallers used an addi-
tional $12,000 in health care resources than did non-fallers after
adjustment for potential confounders. None of these studies
attempted to measure the opportunity costs of seeking medical
attention and limiting activities, durable medical equipment
use, or the informal care costs incurred by fall victims. Thus, it
seems reasonable to conclude that even noninjurious falls
place an economic burden on both individuals and society.

Fall prevention strategies have a price as well. The best sys-
tematic cost analysis of a multifactorial fall prevention strate-
gy examined the costs of the program reported by Tinetti et al
[69]. The intervention cost $905 per subject, with most of the
expense resulting from nursing and physical therapy time.
With falls reduced by one third and one half in low-risk and
high-risk groups, respectively, the overall cost per fall pre-
vented was $2150. The intervention was more attractive in the
high-risk ($1528 per fall prevented) than in the low-risk group
($4146 per fall prevented). When only falls resulting in med-
ical care were considered, the intervention cost $10,709 per fall
prevented. The authors used a combination of charge and cost
information in calculating health care utilization in the inter-
vention and usual care groups, making true cost-effectiveness
analysis difficult. Mean total charges were lower in the inter-
vention than the control group, however, and median charges
were slightly greater in the intervention group, suggesting
that a few outliers accounted for a great deal of the usual care
group expense. Most of the difference in mean charge was
accounted for by hospital care for injurious falls; the interven-
tion group’s hospital charges were $100,000 less and they had
68 fewer hospital days. An economic analysis of a home haz-
ard reduction program in Australia found a similar cost of
$5000 per fall prevented; overall cost savings were realized if
the intervention was used in subjects with a history of falls
[70]. These studies suggest that modestly priced interventions
are likely to be cost- effective or even cost-saving if they
reduce even a few injurious falls. Cost-utility analyses have
not been performed, and the impact of such programs on
quality of life is largely unexplored.

Management Plan

. The patient has a number of risk factors for falls,
S including depression, vertigo, a history of injurious
fall, cataracts, medications associated with fall, decreased
proximal muscle strength, osteoarthritis, peripheral neu-
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ropathy, and abnormal gait with compensatory changes sug-
gestive of poor balance. In addition, the patient’s fear of
falling is impacting both her functional status and her quali-
ty of life. In light of these risk factors and the patient’s per-
formance on the functional reach test (7 inches, indicating a
doubling in the odds of future fall), the physician prescribes
a multidisciplinary approach to decrease her risk of falling.
She recommends acetaminophen 1000 mg 3 to 4 times daily
to treat the patient’s arthritis pain, and discusses the risks
and benefits of discontinuing meclizine and paroxetine. She
refers the patient to an ophthalmologist to assess and maxi-
mize her visual acuity and to physical and occupational ther-
apists to identify home hazards, suggest adaptive equip-
ment, and teach balance and strengthening exercises. The
physician advises the patient to begin a regular exercise pro-
gram and recommends that she contact her local senior cen-
ter or YMCA, which may offer tai chi or other exercise
groups specifically for older adults. She also suggests walk-
ing on a school track or local mall with friends or family
members. In addition, the physician suggests that she obtain
and wear a call device so that she can receive prompt assis-
tance if she falls.

SUMMARY

Falls, particularly recurrent falls, frequently indicate under-
lying illness or functional impairment in elderly persons.
Although it is difficult to distinguish fall risk factors from
confounding markers of frailty, the wide range of risk factors
that have been associated with falls suggest that falling is a
heterogeneous disorder that should be considered a geriatric
syndrome. Recurrent falls frequently result in or are a mark-
er of declining functional status, restricted mobility, nursing
home admission, increased resource utilization, and possi-
bly death. Simple screening maneuvers can identify persons
at risk to fall with good specificity but poor sensitivity.
Programs that target reduction of multiple risk factor have
been shown to be effective in preventing falls in well-
designed clinical trials. With the exception of tai chi, insuffi-
cient evidence supports the use of exercise alone. None-
theless, exercise seems to be an important component of
multidisciplinary reduction strategies. Because injurious
falls are extremely expensive, inexpensive programs that
reduce even a few such events are likely to be highly cost-
effective or cost-saving. When evaluating and treating pa-
tients with falls or fall risk factors, physicians should screen
for acute medical illness, identify potentially reversible risk
factors such as psychotropic medication use, orthostatic
hypotension, and hearing and visual impairments. Other
health care team members, such as physical therapists, occu-
pational therapists, pharmacists, and nurse specialists,
should be consulted to implement patient-specific interven-
tions. This approach may not only reduce fall risk but also
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may lead to improved overall functional status for frail
elderly persons.

Corresponding author: Cathleen S. Colon-Emeric, MD, Box 3003, Duke
University Medical Center, Durham, NC 27710, colon001@mc.duke.edu.
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