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• ABSTRACT 
Accidental falls are a preventable cause 
of serious injuries and death in the 
elderly. Recent studies have identified a 
number of risk factors for falls, including 
sedative use, cognitive impairment, lower 
extremity weakness, and impaired vision. 
Office evaluation that focuses on finding 
the cause helps to identify what 
interventions are needed to prevent 
recurrent falls. 

A L L S IN T H E ELDERLY are not random 
occurrences caused solely by bad 

luck. Rather, they are predictable. And 
what can be predicted can often be pre-
vented. Usually the cause of a fall—and 
what interventions will help prevent future 
falls—can be determined during an office 
evaluation. 

Every year, falls occur in about one third 
of community-dwelling persons over the age 
of 65, and in about 50% of persons age 80 and 
older.1 After every fall, an elderly patient is at 
an increased risk of hospitalization, nursing 
home placement, and death. 

• RISK FACTORS FOR FALLS 

An accidental, nonsyncopal fall may be 
defined as "unintentionally coming to rest on 
the ground, floor, or other lower level."2 

Prospective studies published within the 
last 12 years have identified risk factors pre-
dictive of falls in older persons. They 
include: 

Sedative use 
Cognitive impairment 
Abnormalities of balance and gait 
Disability of the lower extremities 
Foot problems 
Low gait speed 
Difficulty performing tandem gait 
Impaired vision 
Small calf circumference 
Low body mass index (ie, being under-
weight) 
Incontinence 
Depression. 
Furthermore, about a third of those who 

fall develop a fear of falling that not only is 
predictive of an increased risk of falling but 
also of a decline in ability to perform self-care. 

• WHY OLDER PEOPLE FALL 

To maintain balance and gait, the sensory 
(afferent), central (brain, spinal cord), and 
musculoskeletal systems must work together 
in synchrony. However, the effects of aging 
and chronic disease (eg, peripheral neuropa-
thy, dementia, and arthritis) may compromise 
one or all of these systems and predispose a 
person to falls. 

The aging process seems to increase the 
risk of a fall in other ways as well. Older 
patients experience an increase in postural 
sway and a reduction of their adaptive reflex-
es (eg, the ability to stretch out an arm and 
catch yourself before you actually fall). 
Postural stability also seems to diminish with 
age. The less stable the body is, the more like-
ly it is to fall. 

Over time, debilitating illnesses can cause 
the body to become weak. Weakness from 
deconditioning, atrophy, and stroke are com-
mon causes of falls. In particular, weakness of 

Clinical trials 
support 
multifactorial 
interventions 
to prevent falls 
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T A B L E 1 

O f f i c e - b a s e d e v a l u a t i o n o f f a l l s 
History 
Circumstances be fore and a f te r fa l l , t ype o f fa l l (slip, t r ip , etc) 
A c c o m p a n y i n g s y m p t o m s 
Prior h is tory o f fa l ls 
Ga i t i m p a i r m e n t or ba lance d is tu rbance 
Fear of fa l l i ng 
S y m p t o m s of depress ion 

Medication review 
Psychot rop ics* 
Vasod i la to rs* 

A lpha-b lockers 
N i t ra tes 

Physical examination 
Or thos ta t i c b lood pressure 
Dis tance v is ion 
E lementary neuro log ic exam 
Lower ex t rem i t y muscu loske le ta l e x a m i n a t i o n (eva luate 

t h e knees, quadr iceps, and h ip and ank le muscles fo r range 
of m o v e m e n t , s t reng th , and stabi l i ty ) 

Cognitive screen 
M i n i - m e n t a l s ta te e x a m i n a t i o n 

Performance-based evaluation 
" G e t - u p - a n d - g o " tes t (rise f r o m chair, w a l k 10 feet , t u r n a round , 

w a l k back to chair, and sit d o w n ) 
Romberg tes t 

Turn head, look up, reach, bend 
Resist s terna l nudge 
Ab i l i t y t o w a l k w h i l e t a l k i n g 

*These drugs are associated with falls 
tThese drugs may be associated with falls 

A D A P T E D F R O M M A H O N E Y JE. F A L L S I N T H E ELDERLY: O F F I C E - B A S E D E V A L U A T I O N , 
P R E V E N T I O N , A N D T R E A T M E N T C L E V E C L I N J M E D 1 9 9 9 ; 6 6 : 1 8 1 - 1 8 9 . 

the lower extremity muscles, which is often 
associated with deconditioning, impairs gait 
and predisposes a person to falling, especially 
when combined with a minor clinical pertur-
bation, such as an acute infection. The risk of 
falls increases with the number of chronic ill-
nesses. 

Diuretic use, which is common in the 
elderly, can reduce blood pressure, particularly 
in a patient who is already a bit unsteady, and 
can lead to a fall. 

Dizziness, delirium, or dementia, which 
are also common, can also lead to falls. 

Simple slips or trips are the most common 
nonphysiologic cause of falls in the communi-
ty-dwelling elderly population.8 These falls are 
usually associated with environmental hazards 
such as slippery rugs, a cluttered living space, 
and poor lighting. 

M OFFICE-BASED 
DIAGNOSTIC EVALUATION 

Syncopal or nonsyncopal? 
When evaluating an elderly patient with a 
history of falls, begin the discussion by asking 
the patient to describe the circumstances. 
This will help you determine if the fall was 
syncopal or nonsyncopal. If syncope is the 
likely culprit, a cardiac workup may be neces-
sary. If the fall was nonsyncopal, follow the 
office evaluation outlined in T A B L E 1 . 

'Get -up-and-go ' test 
Observing the patient's balance and gait is 
perhaps the most useful aspect of the office-
based evaluation. The timed "get-up-and-go" 
test9 is particularly useful and appears to pre-
dict falls. The test requires a patient to stand 
up, walk 10 feet, turn, walk back, and sit 
down. Fully functional older adults should he 
able to complete this task in less than 20 sec-
onds. Postural instability, lower extremity 
weakness, reduced steppage (eg, short, 
unsteady steps), increased lateral sway, stride 
variability, and ataxia can easily be identified 
during this test. 

Further eva luat ion 
If the causes of the fall remain unclear, and if 
falls occur only at home, consider a home safe-
ty evaluation. 

An extensive diagnostic workup is not 
warranted in nonsyncopal falls. Any further 
testing should be based on the circum-
stances surrounding the fall and findings 
from the history and physical examination. 
For example, in the emergency evaluation 
of an elderly patient who has fallen, a histo-
ry of head trauma plus focal neurologic 
deficits suggests the need for a neuroimaging 
procedure, such as a computed tomography 
scan of the head. 
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• W H A T INTERVENTIONS CAN HELP 
PREVENT FALLS? 

Obvious causes of falls such as poor vision can 
be treated quickly. Other interventions that 
can help prevent falls include: 
• Exercise classes to improve strength, 
endurance, and balance (eg, tai chi)2 '10 '11 

• Home safety inspections with simple 
home modifications (eg, installation of 
handrails in stairwells, nonslip floor surfaces, 
and raised toilet seats)12 

• Education about the appropriate use of 
sedative-hypnotic agents 
• Gait retraining (patient learns to walk 
properly or to use assistive devices such as 
walkers and canes)13 

• Elimination of psychoactive drugs when 
possible.14 

Patients with generalized weakness (eg, 
from deconditioning) will benefit from a 
physical therapist consult, with orders for gait 
assessment and low-intensity resistive exercis-
es of the lower extremities, including the hip 
and knee extensors. 

Studies s h o w tha t m o r e t h a n one 
i n t e r v e n t i o n should be used 
Recent clinical trials support the use of multi-
factorial interventions directed at optimizing 
the patient's sensory, central, and muscu-
loskeletal systems. Most studies have found 
that no matter what interventions are used, 
they need to be sustained over time. 
Otherwise, the benefits will be lost. 

Tinetti et al13 randomized 301 communi-
ty-dwelling men and women age 70 and older 
with at least one risk factor for falling to 
receive either a combination of medication 
adjustment, behavioral instruction, and an 
exercise program (n=153) or usual care plus 
social visits (n=148) for 3 months. At 1 year 
follow-up, the researchers found that 35% of 
the intervention group had fallen compared 
with 4 7 % in the non-intervention group—a 
26% reduction. The adjusted incidence rate 
ratio was 0.69, meaning that the intervention 
group was 31% less likely to fall. 

Wagner et al15 randomized 1,559 commu-
nity-dwelling men and women age 65 and 
older to receive one of three regimens: a nurse 
assessment visit and follow-up interventions 

targeting risk factors for disability and falls 
(n=635); a general health promotion nurse 
visit (n=317); or usual care (n=607). At 1 
year, 27.5% of patients in the full-interven-
tion group had reported falling, compared to 
29.6% of the patients in the nurse visit-only 
group and 36.8% of the usual care group. This 
translates into a 2 5 % reduction in falls 
between the full intervention and usual care 
groups. 

Ray et al16 selected 221 nursing home res-
idents at high risk of falling, assigned them to 
a comprehensive fall prevention program, and 
compared them with a control group of high-
risk patients. The program consisted of a mul-
tidisciplinary individual patient assessment 
that targeted environmental and personal 
safety hazards (eg, floor surfaces, lighting, and 
bathroom equipment) and psychotropic drug 
use. In addition, all wheelchairs were assessed 
for problems (eg, missing foot and leg rests) 
and staff were taught how to use safer trans-
ferring techniques. The mean proportion of 
recurrent fallers in the 7 facilities that used 
the intervention was 19.1% lower than that 
in the 7 control facilities (n=261). 

In a study by Close et al17, 184 communi-
ty-dwelling patients age 65 and older who had 
presented to an emergency department after a 
fall underwent a detailed medical assessment 
(visual acuity, balance, cognition, affect, pre-
scriptions) and occupational therapy assess-
ment in which physical function and home 
safety issues were assessed and addressed. After 
1 year, the total number of self-reported falls in 
the intervention group was 183 vs 510 in the 
control group (n=213). In addition, patients in 
the intervention group had a lower risk of 
falling and a lower risk of recurrent falls. 

A study by Rubenstein et al18 featured 
59 community-dwelling men (mean age 74 
years) with risk factors for falls. Thirty-one of 
the men were randomly assigned to a 12-
week exercise program and 28 were assigned 
to a control group. The exercise sessions, 
lasting 90 minutes three times per week, 
were designed to increase strength and 
endurance and improve mobility and bal-
ance. At 3 months, the exercise program did 
not have a statistically significant effect on 
hip or ankle strength, balance, self-reported 
physical functioning, or number of falls. 

First, determine 
if the fall 
was syncopal 
or nonsyncopal 
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However, the 3-month fall rate was lower in 
the exercisers (6 falls/1000 hours of activity) 
than in the control group (16.2 falls/1000 
hours) when the fall rates were adjusted by 
activity level. 

• S U M M A R Y 

When evaluating an elderly patient with a 
history of falls, begin with a discussion of the 
circumstances surrounding the falls. 
Determine if the fall was syncopal or nonsyn-
copal. If nonsyncopal, review the patient's 

medications, perform a test of mobility such as 
the get-up-and-go test, and evaluate the 
patient's joints for range of movement, 
strength, and stability. If the cause of the fall 
remains unclear and if the falls occur only at 
home, consider a home safety evaulation or 
refer the patient to a physical therapist for gait 
assessment. Patients who have generalized 
weakness (eg, from deconditioning) will bene-
fit from a physical therapy consult. Treat 
comorbid conditions that increase the risk of 
injurious falls, notably osteoporosis, drug 
intoxication, and low body mass index. ^ 

Time the 
patient in a 
'get-up-and 
test 

-go' 
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