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A 79-year-old woman presents for her annual wellness visit. She reports having 
fallen 9 months ago and again a few weeks ago. She does not remember the details 
of the first fall, but for the second fall, she notes having tripped over uneven pave-
ment while walking outside of her home. Despite some difficulty, she was able to get 
up unassisted and did not seek medical attention; she recalls having taken an over-
the-counter “sleep aid” the night before. She said she has no fear of falling, dizziness, 
or loss of consciousness. Office staff perform a Timed Up and Go test, and it takes 
her 15 seconds to complete the test (≥12 seconds indicates an increased risk of falls). 
How would you evaluate this patient and manage the risk of future falls?

The Clinic a l Problem

Falls, defined as “an unexpected event in which the participants 
come to rest on the ground, floor, or lower level,”1 occur at least once annu-
ally in 29% of community-dwelling adults 65 years or older — a rate of 0.67 

falls per person per year.2 Population-based studies suggest that 10% of older 
adults fall at least twice annually3; patients regularly visiting clinician offices are 
presumed to be more likely to belong to this high-risk group, given the prevalence 
of diseases and impairments that increase the risk of falling. After falling, a quar-
ter of older adults restrict their activity for at least a day or seek medical attention.2 
More serious injuries, such as fractures, joint dislocations, sprains or strains, and 
concussions, occur in approximately 10% of falls.4 Rhabdomyolysis due to muscle 
ischemia can develop in persons who are unable to get up after a fall and are 
“found down” after a long period. After a fall, a fear of falling develops in 21 to 
39% of those who previously had no such fear; persons who fear falling may re-
strict their activity and have a reduced quality of life.5 In aggregate, fall injuries 
lead to 2.8 million emergency department visits and 800,000 hospital stays in the 
United States annually,2 with total health care costs of $49.5 billion.6

Most falls result from a combination of intrinsic risks (e.g., balance impair-
ment) and extrinsic risks (e.g., trip or slip). Given the many contributors to the risk 
of falls,7 focusing on the factors that are the final common pathways to falls and 
are those most commonly evaluated in randomized trials leads to a core set of risk 
factors (Table 1).3,29 Deficits in gait and balance are the most prominent predispos-
ing risk factors at the population level. Medications (including over-the-counter 
drugs), alcohol, visual deficits, impairments in cognition and mood, and environ-

From the Geriatric Research, Education, 
and Clinical Center and the Center for the 
Study of Healthcare Innovation, Imple-
mentation, and Policy, Veterans Affairs 
Greater Los Angeles Healthcare System, 
and the Division of Geriatrics, Department 
of Medicine, David Geffen School of 
Medicine at University of California, Los 
Angeles — all in Los Angeles (D.A.G.); 
and the Research Program in Men’s 
Health: Aging and Metabolism, Boston 
Claude D. Pepper Older Americans Inde-
pendence Center for Function Promoting 
Therapies, Brigham and Women’s Hospi-
tal, Boston (N.K.L.). Address reprint re-
quests to Dr. Ganz at the Veterans Affairs 
Greater Los Angeles Healthcare System, 
11301 Wilshire Blvd., 11G, Los Angeles, 
CA 90073, or at  dganz@  mednet . ucla . edu.

N Engl J Med 2020;382:734-43.
DOI: 10.1056/NEJMcp1903252
Copyright © 2020 Massachusetts Medical Society.

Caren G. Solomon, M.D., M.P.H., Editor

Prevention of Falls in Community-Dwelling 
Older Adults

David A. Ganz, M.D., Ph.D., and Nancy K. Latham, P.T., Ph.D.  

This Journal feature begins with a case vignette highlighting a common clinical problem. Evidence 
 supporting various strategies is then presented, followed by a review of formal guidelines, when they exist. 

The article ends with the authors’ clinical recommendations.

An audio version 
of this article 
is available at 

NEJM.org 



n engl j med 382;8 nejm.org February 20, 2020 735

Clinical Pr actice

735

mental hazards can also contribute. Because some 
syncopal events manifest as unexplained falls, 
cardiovascular disease can also play a role.30

The propensity for fall-related harm depends 
on the risks of both falls and injury on impact. 
Osteoporosis is an important contributing cause 
of fall-related fractures, and the incidence of 
osteoporotic fractures increases progressively 
with age.31 Patients receiving anticoagulation 
therapy are also at increased risk owing to a 
modest absolute increased risk of fall-related 
bleeding.32

S tr ategies a nd E v idence

Evaluation

The guidelines of the American Geriatrics Soci-
ety and the British Geriatrics Society recommend 
annual screening for the risk of falls among 
patients 65 years of age or older,27 because pa-
tients often do not volunteer information about 
a previous fall.33 Screening questions about the 
number of falls in the past year and about 
whether a fear of falling limits daily activities 
can be asked as part of a previsit questionnaire 
or during the intake interview.34 Trained office 
staff can also perform the Timed Up and Go test 
to assess mobility (see the Supplementary Ap-
pendix, available with the full text of this article 
at NEJM.org); times of 12 seconds or longer are 
considered to indicate an increased risk of 
falls.34 Patients who report a history of falls 
should be asked for further information about 
predisposing factors (e.g., medication and alco-
hol use), precipitating factors (e.g., preceding 
symptoms), circumstances of the fall, associated 
loss of consciousness or injuries, and whether 

they sought medical attention. Patients with sus-
pected syncope or cardiac symptoms preceding 
a fall should be referred for cardiac evaluation.

Simple office-based tests of gait, balance, and 
strength are routinely indicated in patients who 
have a positive screening result for a history of 
falls or a fear of falling that limits daily activi-
ties. A history of two falls or more in the past 
year, a visit to an emergency department for a 
fall in the past year, or a fall in the past year 
combined with an overt balance or walking 
problem (e.g., positive Timed Up and Go test) 
are markers of high risk warranting multifacto-
rial intervention (Fig. 1).

Management
Exercise

All patients should be encouraged to exercise, 
if they can. A meta-analysis of 59 randomized 
trials, which included both healthy participants 
and those with chronic conditions who were 
recruited from generalist and specialist outpa-
tient clinics, supports the benefits of fall-preven-
tion exercise in those at average or high risk for 
falls.35 The rate of falls was 23% (95% confi-
dence interval [CI], 17 to 29) lower among the 
participants in the exercise groups than among 
those in the control groups (who received inter-
ventions not thought to reduce falls and who 
had, on average, 0.85 falls per person per year); 
the participants in the exercise groups had 0.20 
fewer falls per person per year.35 More limited 
evidence suggests that exercise may reduce the 
number of falls resulting in fractures (10 trials 
showed a 27% [95% CI, 5 to 44] lower rate with 
exercise than with control interventions) and falls 
resulting in medical attention (5 trials showed a 

Key Clinical Points

Prevention of Falls in Community-Dwelling Older Adults

• Falls are common among community-dwelling older adults and can lead to physical injury, psycho-
logical harm, or both.

• Falls often result from interacting risks that can be reduced or managed.
• Because older adults may not spontaneously mention falls, asking annually about falls in the past year 

is recommended to identify persons at high risk for future falls.
• Community-based and home-based exercise programs focused on balance and strength training are 

effective in reducing the risk of falls among older adults at average or high risk.
• For persons at high risk for falls (e.g., two or more falls in the past year), assessing a standard set of risk 

factors for falls and intervening to address modifiable risk factors reduces the likelihood of subsequent 
falls.

• Treatment of osteoporosis is important to reduce the risk of fall-related fractures.
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Risk Factor
Odds Ratio for Any 

Falls (95% CI)
Prevalence 
Measure

Prevalence in Older 
Adult Cohorts (%)†

Underlying Impairment 
Leading to Falls

Balance impairment8 1.98 (1.60–2.46) Balance problem (modi-
fied Romberg test)17

Point estimate, 58 Sensory impairment (visual, vestibu-
lar, or somatosensory), delayed 
reaction time, or muscle weak-
ness7

Gait problems9 2.06 (1.82–2.33) Gait speed <0.6 m per 
 second19

Point estimate, 35‡ Difficulty in negotiating obstacles or 
ascending or descending stairs7

Visual impairment9 1.35 (1.18–1.54) Functional visual impair-
ment20§

Point estimate, 10 Impairments in depth perception or 
in sensitivity to visual contrasts7

Orthostatic hypotension10¶ 1.50 (1.15–1.97) Orthostatic hypotension18 95% CI of preva-
lence, 17–28

Transient cerebral hypoperfusion 
leading to light-headedness and 
loss of balance or loss of con-
sciousness; may present as falls 
rather than syncope if the patient 
is amnestic after regaining con-
sciousness27

Medication ≥5 Prescription medica-
tions21

Point estimate, 39 Sedation, confusion, orthostatic 
 hypotension, or ataxia11,12,28

Polypharmacy12 1.75 (1.27–2.41)

Antipsychotics11 2.30 (1.24–4.26)

Antidepressants11 1.48 (1.24–1.77)

Benzodiazepines11 1.40 (1.18–1.66)

Loop diuretics13 1.36 (1.17–1.57)

Environment Interaction between functional limi-
tations and home environment,7 
with hazards (e.g., trip hazards  
or poor lighting) acting as a pre-
cipitating cause

Physical disability9 1.56 (1.22–1.99) Difficulty with any ADL22 Range of point esti-
mates, 20–27

Instrumental disability9 1.46 (1.20–1.77) Difficulty with any IADL22 Range of point esti-
mates, 16–18

Home hazards14‖ 1.15 (0.97–1.36) ≥2 Home hazards24 Point estimate, 91

Cognitive impairment15 1.32 (1.18–1.49) Dementia23 Point estimate, 9 Impairments in executive function 
(e.g., planning, reasoning, or  
self-regulation)15

Depressive symptoms16 1.49 (1.24–1.79) Depressive disorders25 95% CI of preva-
lence, 10–26

Decreased mental processing speed, 
psychomotor retardation, or loss 
of confidence leading to avoid-
ance of activity16

*  Data on risk factors were obtained from meta-analyses of observational studies.8-16 The limitations of these data include considerable het-
erogeneity across studies in their definitions of risk factors for falls and evidence of publication bias in some cases. Also, the odds ratio is 
known to overestimate the relative risk when the outcome of interest is common (as in the case of falls). These data are shown to provide  
a general context for the increased risk of falls associated with each risk factor among older adults. ADL denotes activity of daily living (in-
cludes bathing, dressing, eating, transferring, walking, and toileting), and IADL instrumental activity of daily living (includes preparing 
meals, shopping, managing money, and using the telephone).

†  Prevalence reflects point estimates or a range of point estimates from population-based studies involving older adults or the 95% confi-
dence intervals of the prevalence from meta-analyses. Data are shown for cohorts of adults 60 years of age or older,17,18 65 years of age or 
older,19-23 72 years of age or older,24 and 75 years of age or older.25

‡  The prevalence estimate of 35% was derived from Table 1 of the study by Studenski et al.19 (results of the Third National Health and 
Nutrition Examination Survey).

§  Functional visual impairment was defined as difficulty in seeing the words or letters in ordinary newspaper print.20

¶  Orthostatic hypotension was defined as a “sustained reduction in systolic blood pressure of at least 20 mm Hg or diastolic blood pressure 
of at least 10 mm Hg within 3 minutes of standing.”26

‖  Examples of hazards include trip hazards (e.g., throw rugs and loose electrical cords), slippery areas, and poor lighting.

Table 1. Risk Factors for Falls That Are Commonly Evaluated in Randomized Trials of Multifactorial Interventions.*
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39% [95% CI, 21 to 53] lower rate).35 Most exer-
cise programs lasted at least 12 weeks, and almost 
one third had a duration of at least 1 year.35

Both home-based exercise programs (e.g., the 
Otago Exercise Program [see the Supplementary 
Appendix]) and group-based exercise programs 
have been shown to reduce the rate of falls. The 
most effective programs have been specifically 

designed to reduce the risk of falls and include 
exercises that improve leg strength and chal-
lenge balance with progressively more difficult 
activities.36 There is also some evidence of a 
lower rate of falls with tai chi, with programs 
offering classes one to three times per week for 
13 to 48 weeks (7 trials showed a 19% [95% CI, 
1 to 33] lower rate with tai chi than with control 

Figure 1. Algorithm for Assessment and Management of the Risk of Falls.

Shown is an algorithm designed for use in a general, older adult population. The focus is on the stratification of risk into the following 
three groups: persons at low risk for falls who should exercise for general health (but can participate in fall-prevention exercise if inter-
ested); persons at intermediate risk for falls, for whom it is reasonable to assess gait, balance, and strength in order to match them with 
an appropriate exercise or physical-therapy program, prescribe an assistive device, or both; and persons at high risk for falls who are 
candidates for multifactorial assessment and management, which includes assessment of gait, balance, and strength. Factors that are 
used for risk stratification are informed by inclusion criteria for randomized trials of multifactorial assessment and management,29 pro-
spective studies assessing the prognostic value of screening items,34 and the need for an efficient approach in clinical practice.

Ask about:
No. of falls in the past year
Presence of fear of falling that limits

daily activities

Ambulatory patients ≥65 yr of age

Did the patient have ≥1 fall
in the past year?

Does a fear of falling limit
daily activities?

Obtain history about circum-
stances of falls

Is the history consistent with
syncope?

YesNo

Prescribe exercise for general
health (may include fall-

prevention exercise)

Assess gait, balance, and
strength and prescribe fall-

prevention exercise or
physical therapy, assistive

device, or both, as appropriate

YesNo

Did the patient have ≥2 falls
within the past year?

Did the patient go to the
emergency  department 
for a fall within the past
year?

Does the patient have overt
balance or walking
problems?

Evaluate for syncope

Multifactorial assessment
and management

YesNo

Yes to any

No to all
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Assessment Domain29 Assessment Strategy Potential Interventions Evidence from RCTs for Fall Outcomes

Balance, gait, strength Watch the patient rise from a 
chair, walk, and stand with 
feet in side-by-side, semi-
tandem, and full-tandem 
positions.

Group exercise in the communi-
ty; home-based exercise pro-
gram; outpatient physical 
therapy; home-based physi-
cal therapy; assistive device†

Systematic reviews of large numbers of RCTs 
strongly favor exercise (high certainty of 
 evidence).36

Vision Check for eye examination in 
the past 1 to 2 years, reports 
of new visual problems, and 
use of multifocal lenses 
(among those who regularly 
spend time outdoors).

Cataract surgery if indicated; 
prescription of single-lens 
distance glasses for outdoor 
use (only among people 
who regularly take part in 
outdoor activities)

One RCT (positive) exists for first-eye cataract 
surgery.37 An RCT of single-lens distance 
glasses for outdoor use among current 
multifocal lens wearers showed no signifi-
cant reduction in the rate of falls overall, 
but prespecified subgroup analyses 
showed a significantly lower rate of falls 
among those who regularly took part in 
outdoor activities (others had an increase 
in the rate of falls).38

Orthostatic hypotension Assess orthostatic vital signs; 
proceed to medication re-
view if vital signs are indi-
cative of orthostatic hypo-
tension.

Pharmacologic treatment (in 
 severe cases)

Data from adequately powered RCTs showing 
benefits of pharmacologic treatment are 
lacking.

Medication Review medications (assess for 
medicines without an indi-
cation; weigh risks and ben-
efits of central nervous sys-
tem–active medications).

Medication dose reduction or 
discontinuation

One RCT of psychotropic medication with-
drawal showed a lower rate of falls in the 
medication-withdrawal group.39 However, 
47% of patients assigned to the medica-
tion-withdrawal group opted to resume 
their psychotropic medication 1 month 
 after the conclusion of the trial (i.e., after 
the falls had been assessed).

Environment (e.g., home 
hazards or personal 
needs)

Assess basic and instrumental 
activities of daily living; 
 perform a home-safety 
 evaluation.

Home modification; adaptive 
equipment

RCTs have yielded inconsistent findings.40  
The evidence base for fall reduction in 
RCTs of home-safety assessment and 
 modification and provision of adaptive 
equipment is strongest for high-intensity 
interventions and interventions targeted  
to high-risk groups.40

Cognition and psycholog-
ical health

Use cognitive and depression 
screening tools (e.g., Mini-
Cog and Patient Health 
Questionnaire-9).

If depression or dementia is 
identified, nonpharmacolog-
ic treatment is preferred 
with respect to fall risk; for 
dementia, ensure adequate 
supervision of the patient 
during daily activities

A systematic review of placebo-controlled 
RCTs of cholinesterase inhibitors and me-
mantine showed no decrease in the num-
ber of falls and an increased risk of synco-
pe in the group receiving cholinesterase in-
hibitors.41 One placebo-controlled RCT of 
duloxetine for depression showed an in-
creased risk of falling in the duloxetine 
group.42 One RCT of a cognitive behavioral 
group intervention to reduce fear of falling 
showed no change in the rate of falls but 
showed fewer people with multiple falls.43

*  RCT denotes randomized, controlled trial.
†  Group exercise in the community requires physical ability to travel outside of home and access to transportation. Also, most programs re-

quire people to stand independently and engage in at least 30 minutes of activity. A home-based exercise program can be an effective op-
tion if adequate training and progression are provided to ensure a safe and effective exercise dose (i.e., frequency, intensity, and duration  
of exercise). Outpatient physical therapy is an option for persons with moderate-to-severe deficits in gait, balance, or strength or other symp-
toms. (Additional details are provided in the algorithm in the Supplementary Appendix.) Home-based physical therapy must meet the defi-
nition for “home-bound” by the Centers for Medicare and Medicaid Services to be reimbursed through Medicare (i.e., “You need the help  
of another person or medical equipment such as crutches, a walker, or a wheelchair to leave your home, or your doctor believes that your 
health or illness could get worse if you leave your home”).

Table 2. Common Domains of Multifactorial Assessment and Management.*
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interventions).35 Walking is often included in 
exercise programs but on its own has not been 
shown to prevent falls.36 Persons with clinically 
significant balance impairments should avoid 
exercise programs that focus exclusively on brisk 
walking. Long-term adherence to exercise is dif-
ficult for most people, so patients should select 
an exercise option that they enjoy and can easily 
access and incorporate into their daily lives. Vari-
ous fall-prevention exercise options that clini-
cians can offer to patients are noted in Table 2, 
and home exercises are shown in Figure 2. 
(Links to exercises and handouts are provided in 
the Supplementary Appendix.) Data are lacking 
to guide the clinician on which patients need 
further medical evaluation before initiating a 
fall-prevention exercise program. When in doubt, 
assessing gait, balance, and strength can help 
determine whether and in what type of program 
patients can safely exercise (e.g., in a community-
based or unsupervised home-based exercise pro-
gram or under the management of a physical 
therapist).36 An algorithm to guide the selection 
of an exercise program is provided in the Supple-
mentary Appendix.

 Multifactorial Assessment and Management
Assessment of a standard set of risk factors for 
falls, with interventions based on the risks iden-
tified, is recommended in high-risk patients.27

In a meta-analysis of 19 trials, the rate of falls 
was lower with multifactorial assessment and 
management than with usual care or an inter-
vention not thought to reduce falls (1.8 vs. 2.3 
falls per person per year), representing a 23% 
(95% CI, 13 to 33) lower rate of falls.44 No sig-
nificant between-group differences in favor of 
multifactorial assessment and management were 
observed in the risk of falls requiring medical 
attention or hospitalization or in the risk of fall-
related fractures, but the statistical power was 
limited for evaluating these outcomes; with re-
spect to fall-related fractures (9 trials), the rela-
tive risk was 27% lower (95% CI, −1 to 47) with 
multifactorial assessment and management than 
with usual care or an intervention not thought to 
reduce falls.44 Studies of multifactorial assess-
ment and management have assessed a number 
of different risk factors and provided different 
interventions.44 Here, we focus on the most com-
monly assessed risk factors.29 In Table 2, we re-

view these risk factors and data from random-
ized, controlled trials to provide information on 
the effects of various interventions.

Because the performance of multifactorial 
assessment and management is time-intensive, a 
modular approach that spreads the assessment 
over multiple office visits can be helpful. The 
order of the evaluation should be informed by 
concerns raised by the patient or caregivers or 
identified through the medical history or physi-
cal examination. Some information may be avail-
able in the medical record (e.g., a recent eye ex-
amination). Resources related to the evaluations 
described below are provided in the Supplemen-
tary Appendix.

 Gait, Balance, and Strength
Assessment of gait, balance, and strength is an 
important early step in the evaluation, because 

Figure 2. Home-Based Exercises for Leg Strengthening and Balance.

Panel A shows a home-based leg-strengthening exercise based on the 
 Go4Life program developed by the National Institute on Aging. Patients can 
use their arms to assist with standing, if needed, and progress to standing 
with arms outstretched as illustrated for two sets of 10 to 15 repetitions. 
Panel B shows a home-based exercise to improve balance based on the 
 Go4Life program. Patients should stand on one foot behind a sturdy chair, 
holding on to the chair for balance, and attempt to hold the position for up 
to 10 seconds. The exercise is repeated 10 to 15 times for each leg. Specific 
instructions for patients and links to additional exercises are available in 
the Supplementary Appendix.

A

B
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this information can be used to match a patient 
with an exercise program, including physical 
therapy if needed. The assessment, which gener-
ally takes 5 minutes,45 includes watching the pa-
tient walk to assess gait speed and any obvious 
gait abnormalities; testing balance by asking the 
patient to stand with feet in side-by-side, semi-
tandem, and full-tandem positions; and watch-
ing the patient rise from a chair of normal 
height without using the hands to push off. On 
the basis of clinical experience, a visibly slow 
gait speed (e.g., <0.6 m per second)46 or any 
discernible gait abnormalities, difficulties hold-
ing side-by-side or semi-tandem stances for 10 
seconds, preexisting use of an assistive device, 
or inability to rise from a chair may indicate the 
need for either home-based physical therapy or 
outpatient physical therapy. Prescriptions for phys-
ical therapy should specify any gait, balance, or 
strength deficits noted during this part of the 
examination. Patients may also benefit from 
physical therapy if they have substantial musculo-
skeletal pain, neurologic or vestibular symp-
toms, or cognitive impairment that would limit 
participation in standard exercise programs. Pa-
tients without appreciable deficits are potentially 
appropriate for a community-based or home-
based exercise program focused on fall preven-
tion. Patients with balance deficits who do not 
have an assistive device should be encouraged to 
use a cane, wheeled walker, or both, which can be 
kept in the clinic for demonstration purposes.

Medication Review
All prescribed and over-the-counter drugs should 
be reviewed, with a focus on tapering or discon-
tinuing medications without a compelling indi-
cation or for which the potential harm is greater 
than the benefit.28 Particular attention should be 
paid to medications that may cause sedation, 
confusion, or orthostatic hypotension (e.g., anti-
depressants, antipsychotics, benzodiazepine-
receptor agonists, antiepileptic drugs, opioids, 
and antihypertensive agents)11,13,28 and medica-
tions that may interact with alcohol use. Re-
sources are available to support clinicians in 
stopping or reducing the dose of medications 
that increase the risk of falls and to help pa-
tients in the tapering of such drugs. For patients 
who are tapering their use of insomnia medica-
tions, nonpharmacologic strategies (e.g., cognitive 
behavioral therapy and guidance on sleep hy-
giene) are available.

Functional Status and Home Safety
This assessment starts with identifying patients’ 
limitations in basic and instrumental activities 
of daily living; patients with limitations can be 
queried about whether they have the necessary 
adaptive equipment (e.g., a shower chair for bath-
ing) or someone to assist them. For patients 
with difficulties in basic activities of daily living, 
a home-safety evaluation ordered through a home-
health agency is appropriate among those who 
are eligible. Although Medicare does not cur-
rently cover the cost of home modifications 
identified through a home-safety evaluation, for 
patients with limited means, community agen-
cies and some municipalities may provide assis-
tance with home modifications at little or no 
cost.47 Medicare covers a part of the costs for 
some adaptive equipment (i.e., durable medical 
equipment prescribed by a physician). Most devel-
oped countries provide some support for home 
modifications and adaptive equipment for older 
people with limited means through a variety of 
funding approaches, including health care sys-
tems, charitable organizations, and tax refunds.

Vision
Eye examinations are recommended every 1 to 
2 years for adults 65 years of age or older. Re-
garding patients who have not had a recent eye 
examination or who report new visual problems, 
distance vision can be tested in the office, and 
prompt referral can be made in the case of 
newly identified deficits in visual acuity. Patients 
with balance deficits who wear multifocal lenses 
and regularly go outdoors may also benefit from 
a referral for single-lens distance glasses to use 
when outdoors.38 For patients with a corrected 
visual acuity worse than 20/80 in the better eye, 
a home assessment by an occupational therapist 
is recommended on the basis of a lower rate of 
falls observed among such patients who received 
a home-safety program than among those who 
did not; a lower rate of falls was not observed 
among those who received an exercise program.48

Cognition and Mood
Brief instruments, such as the Mini-Cog49 and 
the Patient Health Questionnaire-9,50 are helpful 
screening tools to assess cognitive impairment 
and depressive symptoms, respectively. Both of 
these conditions are associated with an increased 
risk of falls, independent of the medications 
prescribed for them (Table 1). Patients who meet 
the criteria for dementia or depression can be 



n engl j med 382;8 nejm.org February 20, 2020 741

Clinical Pr actice

evaluated for reversible causes (e.g., hypothyroid-
ism). Because antidepressants are associated with 
an increased risk of falls11 and cholinesterase 
inhibitors with an increased risk of syncope,41 
nonpharmacologic treatments should be offered 
first; pharmacologic treatment should be pre-
scribed only after weighing the benefit of treat-
ment against the potential side effects, including 
fall risk.

Orthostatic Hypotension
Orthostatic hypotension is defined as a sus-
tained fall in systolic blood pressure of at least 
20 mm Hg or diastolic blood pressure of at least 
10 mm Hg within 3 minutes of standing.26 Pa-
tients who have a drop in blood pressure imme-
diately on standing that normalizes by 3 minutes 
can be educated about rising slowly and not 
ambulating immediately after standing. In pa-
tients with confirmed orthostatic hypotension, 
potentially causative medications (e.g., those with 
anticholinergic side effects) that are not neces-
sary should be discontinued, and adequate hy-
dration should be encouraged. Patients with re-
fractory symptoms or profound drops in blood 
pressure on standing (i.e., from supine hyper-
tension to standing hypotension) should be 
evaluated (or referred for evaluation) for neuro-
genic causes and for potential pharmacologic 
treatment.

Other Strategies
Features of multifactorial assessment in some 
randomized trials have included assessment for 
cardiovascular causes (e.g., carotid sinus hyper-
sensitivity or arrhythmia), footwear or foot prob-
lems, hearing, musculoskeletal pain, neurologic 
findings (e.g., parkinsonism or peripheral neu-
ropathy), urinary incontinence, and vestibular 
disorders.29 These areas should be pursued as 
dictated by the circumstances of the patient’s 
falls that were identified during the initial evalu-
ation.

Vitamin D
Although previous studies showed that the risk 
of falls was lower with vitamin D supplementa-
tion than with control interventions, a recent 
systematic review of randomized trials of vita-
min D (or analogues) to reduce the risk of falls 
among community-dwelling older adults who 
had no other indications for vitamin D supple-
mentation did not support a benefit, with five 
trials showing no difference in the risk of falls, 

one trial showing a decrease in the risk of falls, 
and one trial showing an increase in the risk of 
falls.29 Thus, prescribing vitamin D expressly to 
prevent falls is not recommended.51

Injury Prevention
Injury prevention should focus on assessing and 
managing a patient’s risk of fractures. Patients 
with previous vertebral or hip fracture after 
minimal trauma should be offered pharmaco-
logic treatment for osteoporosis, and women 65 
years of age or older (or with other major risk fac-
tors for osteoporosis) without a previous verte-
bral or hip fracture should undergo testing of bone 
mineral density.52 Hip protectors are not recom-
mended for community-dwelling older adults, 
since a meta-analysis showed no difference in 
the risk of hip fractures in this population.53

A r e a s of Uncerta in t y

The effectiveness of multifactorial evaluation 
and management for reducing the risk of seri-
ous fall injuries has not been established; two 
large multicenter, pragmatic trials addressing 
this are under way (ClinicalTrials.gov number, 
NCT02475850, and Current Controlled Trials 
number, ISRCTN71002650).54,55 Most trials of fall-
reduction strategies have excluded cognitively 
impaired persons35,44; a meta-analysis of three 
trials involving patients with cognitive impair-
ment supports the benefit of exercise,36 but more 
data are needed in this population.

Guidelines

Guidelines for the evaluation and management 
of the risk of falls have been published by the 
U.S. Preventive Services Task Force51 and by the 
American Geriatrics Society and British Geriat-
rics Society.27 The current recommendations are 
largely concordant with these guidelines.

Conclusions a nd 
R ecommendations

The 79-year-old woman described in the vignette 
is at high risk for future falls, given that she had 
two falls in the past year and had a positive 
Timed Up and Go test. She should be observed 
getting up from a chair without using her hands 
and then walking, and her balance should be 
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evaluated by asking her to stand with her feet in 
side-by-side, semi-tandem, and full-tandem posi-
tions. If there are no major deficits, she can be 
referred to a community-based exercise program 
and prescribed a cane for outdoor walking. 
Medications for insomnia should be discouraged 
in favor of nonpharmacologic strategies. We 
would review other medications, confirm that 
she is independent in her basic and instrumental 
activities of daily living, refer her for an eye 
examination if she has not had one in the past 
1 to 2 years, and review test results of bone 
mineral density (or refer her for testing if none 
were available). Reviews of orthostatic vital 

signs, cognition, and mood are also warranted, 
either at the current visit or the next. The patient 
should understand that falls are not an inevita-
ble part of aging and that the risk of falls can be 
markedly reduced if she addresses identified risk 
factors.

The views expressed in this article are those of the authors 
and do not necessarily reflect the position or policy of the De-
partment of Veterans Affairs or the U.S. government.

No potential conflict of interest relevant to this article was 
reported.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.

We thank Shalender Bhasin, Carolyn J. Crandall, Thomas M. 
Gill, David B. Reuben, and Paul G. Shekelle for comments on a 
previous version of the manuscript.

References
1. Lamb SE, Jørstad-Stein EC, Hauer K, 
Becker C. Development of a common out-
come data set for fall injury prevention 
trials: the Prevention of Falls Network 
Europe consensus. J Am Geriatr Soc 2005; 
53: 1618-22.
2. Bergen G, Stevens MR, Burns ER. 
Falls and fall injuries among adults aged 
≥65 years — United States, 2014. MMWR 
Morb Mortal Wkly Rep 2016; 65: 993-8.
3. Ganz DA, Bao Y, Shekelle PG, Ruben-
stein LZ. Will my patient fall? JAMA 2007; 
297: 77-86.
4. Kelsey JL, Procter-Gray E, Hannan 
MT, Li W. Heterogeneity of falls among 
older adults: implications for public health 
prevention. Am J Public Health 2012; 102: 
2149-56.
5. Scheffer AC, Schuurmans MJ, van Dijk 
N, van der Hooft T, de Rooij SE. Fear of 
falling: measurement strategy, prevalence, 
risk factors and consequences among 
older persons. Age Ageing 2008; 37: 19-24.
6. Florence CS, Bergen G, Atherly A, 
Burns E, Stevens J, Drake C. Medical costs 
of fatal and nonfatal falls in older adults. 
J Am Geriatr Soc 2018; 66: 693-8.
7. Lord SR, Sherrington C, Menz H, 
Close J. Falls in older people: risk factors 
and strategies for prevention. 2nd ed. 
Cambridge, England:  Cambridge Univer-
sity Press, 2007.
8. Muir SW, Berg K, Chesworth B, Klar 
N, Speechley M. Quantifying the magni-
tude of risk for balance impairment on 
falls in community-dwelling older adults: 
a systematic review and meta-analysis.  
J Clin Epidemiol 2010; 63: 389-406.
9. Deandrea S, Lucenteforte E, Bravi F, 
Foschi R, La Vecchia C, Negri E. Risk fac-
tors for falls in community-dwelling old-
er people: a systematic review and meta-
analysis. Epidemiology 2010; 21: 658-68.
10. Mol A, Bui Hoang PTS, Sharmin S, et al. 
Orthostatic hypotension and falls in older 

adults: a systematic review and meta-
analysis. J Am Med Dir Assoc 2019; 20(5): 
589.e5-597.e5.
11. Seppala LJ, Wermelink AMAT, de Vries 
M, et al. Fall-risk-increasing drugs: a sys-
tematic review and meta-analysis. II. Psy-
chotropics. J Am Med Dir Assoc 2018; 
19(4): 371.e11-371.e17.
12. Seppala LJ, van de Glind EMM, Daams 
JG, et al. Fall-risk-increasing drugs: a sys-
tematic review and meta-analysis. III. 
Others. J Am Med Dir Assoc 2018; 19(4): 
372.e1-372.e8.
13. de Vries M, Seppala LJ, Daams JG, et al. 
Fall-risk-increasing drugs: a systematic 
review and meta-analysis. I. Cardiovascu-
lar drugs. J Am Med Dir Assoc 2018; 19(4): 
371.e1-371.e9.
14. Letts L, Moreland J, Richardson J, et al. 
The physical environment as a fall risk 
factor in older adults: systematic review 
and meta-analysis of cross-sectional and 
cohort studies. Aust Occup Ther J 2010; 57: 
51-64.
15. Muir SW, Gopaul K, Montero Odasso 
MM. The role of cognitive impairment in 
fall risk among older adults: a systematic 
review and meta-analysis. Age Ageing 
2012; 41: 299-308.
16. Kvelde T, McVeigh C, Toson B, et al. 
Depressive symptomatology as a risk fac-
tor for falls in older people: systematic 
review and meta-analysis. J Am Geriatr 
Soc 2013; 61: 694-706.
17. Semenov YR, Bigelow RT, Xue QL, du 
Lac S, Agrawal Y. Association between 
vestibular and cognitive function in U.S. 
adults: data from the National Health and 
Nutrition Examination Survey. J Gerontol 
A Biol Sci Med Sci 2016; 71: 243-50.
18. Saedon NI, Pin Tan M, Frith J. The 
prevalence of orthostatic hypotension:  
a systematic review and meta-analysis.  
J Gerontol A Biol Sci Med Sci 2020; 75: 117-
22.

19. Studenski S, Perera S, Patel K, et al. 
Gait speed and survival in older adults. 
JAMA 2011; 305: 50-8.
20. Tanna AP, Kaye HS. Trends in self-
reported visual impairment in the United 
States: 1984 to 2010. Ophthalmology 2012; 
119: 2028-32.
21. Kantor ED, Rehm CD, Haas JS, Chan 
AT, Giovannucci EL. Trends in prescrip-
tion drug use among adults in the United 
States from 1999-2012. JAMA 2015; 314: 
1818-31.
22. Freedman VA, Spillman BC, Andreski 
PM, et al. Trends in late-life activity limi-
tations in the United States: an update 
from five national surveys. Demography 
2013; 50: 661-71.
23. Langa KM, Larson EB, Crimmins EM, 
et al. A comparison of the prevalence of 
dementia in the United States in 2000 and 
2012. JAMA Intern Med 2017; 177: 51-8.
24. Gill TM, Williams CS, Robison JT, Ti-
netti ME. A population-based study of en-
vironmental hazards in the homes of older 
persons. Am J Public Health 1999; 89: 553-6.
25. Luppa M, Sikorski C, Luck T, et al. 
Age- and gender-specific prevalence of 
depression in latest-life — systematic re-
view and meta-analysis. J Affect Disord 
2012; 136: 212-21.
26. Freeman R, Wieling W, Axelrod FB, 
et al. Consensus statement on the defini-
tion of orthostatic hypotension, neurally 
mediated syncope and the postural tachy-
cardia syndrome. Clin Auton Res 2011; 21: 
69-72.
27. Panel on Prevention of Falls in Older 
Persons, American Geriatrics Society and 
British Geriatrics Society. Summary of 
the updated American Geriatrics Society/
British Geriatrics Society clinical practice 
guideline for prevention of falls in older 
persons. J Am Geriatr Soc 2011; 59: 148-57.
28. The 2019 American Geriatrics Society 
Beers Criteria Update Expert Panel. Amer-



n engl j med 382;8 nejm.org February 20, 2020 743

Clinical Pr actice

ican Geriatrics Society 2019 updated AGS 
Beers Criteria for Potentially Inappropri-
ate Medication Use in Older Adults. J Am 
Geriatr Soc 2019; 67: 674-94.
29. Guirguis-Blake JM, Michael YL, Perdue 
LA, Coppola EL, Beil TL, Thompson JH. 
Interventions to prevent falls in commu-
nity-dwelling older adults: a systematic 
review for the U.S. Preventive Services 
Task Force. Rockville, MD:  Agency for 
Healthcare Research and Quality, 2018.
30. Shen WK, Sheldon RS, Benditt DG, 
et al. 2017 ACC/AHA/HRS guideline for 
the evaluation and management of pa-
tients with syncope: a report of the Amer-
ican College of Cardiology/American 
Heart Association Task Force on Clinical 
Practice Guidelines and the Heart Rhythm 
Society. J Am Coll Cardiol 2017; 70(5): e39-
e110.
31. Ettinger B, Black DM, Dawson-Hughes 
B, Pressman AR, Melton LJ III. Updated 
fracture incidence rates for the US version 
of FRAX. Osteoporos Int 2010; 21: 25-33.
32. Man-Son-Hing M, Nichol G, Lau A, 
Laupacis A. Choosing antithrombotic 
therapy for elderly patients with atrial fi-
brillation who are at risk for falls. Arch 
Intern Med 1999; 159: 677-85.
33. Stevens JA, Ballesteros MF, Mack KA, 
Rudd RA, DeCaro E, Adler G. Gender dif-
ferences in seeking care for falls in the 
aged Medicare population. Am J Prev Med 
2012; 43: 59-62.
34. Lusardi MM, Fritz S, Middleton A, et al. 
Determining risk of falls in community 
dwelling older adults: a systematic review 
and meta-analysis using posttest proba-
bility. J Geriatr Phys Ther 2017; 40: 1-36.
35. Sherrington C, Fairhall NJ, Wallbank 
GK, et al. Exercise for preventing falls in 
older people living in the community. Co-
chrane Database Syst Rev 2019; 1: CD012424.
36. Sherrington C, Michaleff ZA, Fairhall 
N, et al. Exercise to prevent falls in older 
adults: an updated systematic review and 
meta-analysis. Br J Sports Med 2017; 51: 
1750-8.
37. Harwood RH, Foss AJ, Osborn F, 
Gregson RM, Zaman A, Masud T. Falls 

and health status in elderly women follow-
ing first eye cataract surgery: a random-
ised controlled trial. Br J Ophthalmol 
2005; 89: 53-9.
38. Haran MJ, Cameron ID, Ivers RQ, et al. 
Effect on falls of providing single lens dis-
tance vision glasses to multifocal glasses 
wearers: VISIBLE randomised controlled 
trial. BMJ 2010; 340: c2265.
39. Campbell AJ, Robertson MC, Gardner 
MM, Norton RN, Buchner DM. Psychotro-
pic medication withdrawal and a home-
based exercise program to prevent falls:  
a randomized, controlled trial. J Am Geri-
atr Soc 1999; 47: 850-3.
40. Pighills A, Drummond A, Crossland 
S, Torgerson DJ. What type of environ-
mental assessment and modification pre-
vents falls in community dwelling older 
people? BMJ 2019; 364: l-880.
41. Kim DH, Brown RT, Ding EL, Kiel DP, 
Berry SD. Dementia medications and risk 
of falls, syncope, and related adverse 
events: meta-analysis of randomized con-
trolled trials. J Am Geriatr Soc 2011; 59: 
1019-31.
42. Nelson JC, Oakes TM, Liu P, et al. As-
sessment of falls in older patients treated 
with duloxetine: a secondary analysis of a 
24-week randomized, placebo-controlled 
trial. Prim Care Companion CNS Disord 
2013; 15(1): PCC.12m01419.
43. Zijlstra GA, van Haastregt JC, Amber-
gen T, et al. Effects of a multicomponent 
cognitive behavioral group intervention 
on fear of falling and activity avoidance in 
community-dwelling older adults: results 
of a randomized controlled trial. J Am 
Geriatr Soc 2009; 57: 2020-8.
44. Hopewell S, Adedire O, Copsey BJ, et al. 
Multifactorial and multiple component 
interventions for preventing falls in older 
people living in the community. Cochrane 
Database Syst Rev 2018; 7: CD012221.
45. Ganz DA, Wenger NS, Roth CP, et al. 
The effect of a quality improvement initia-
tive on the quality of other aspects of 
health care: the law of unintended conse-
quences? Med Care 2007; 45: 8-18.
46. Cummings SR, Studenski S, Ferrucci 

L. A diagnosis of dismobility — giving 
mobility clinical visibility: a Mobility 
Working Group recommendation. JAMA 
2014; 311: 2061-2.
47. Szanton SL, Xue QL, Leff B, et al. Ef-
fect of a biobehavioral environmental ap-
proach on disability among low-income 
older adults: a randomized clinical trial. 
JAMA Intern Med 2019; 179: 204-11.
48. Campbell AJ, Robertson MC, La Grow 
SJ, et al. Randomised controlled trial of 
prevention of falls in people aged > or = 
75 with severe visual impairment: the VIP 
trial. BMJ 2005; 331: 817.
49. Borson S, Scanlan J, Brush M, Vitaliano 
P, Dokmak A. The Mini-Cog: a cognitive 
‘vital signs’ measure for dementia screen-
ing in multi-lingual elderly. Int J Geriatr 
Psychiatry 2000; 15: 1021-7.
50. Kroenke K, Spitzer RL, Williams JB. 
The PHQ-9: validity of a brief depression 
severity measure. J Gen Intern Med 2001; 
16: 606-13.
51. Grossman DC, Curry SJ, Owens DK, 
et al. Interventions to prevent falls in 
community-dwelling older adults: US Pre-
ventive Services Task Force recommenda-
tion statement. JAMA 2018; 319: 1696-704.
52. Ensrud KE, Crandall CJ. Osteoporosis. 
Ann Intern Med 2017; 167(3): ITC17-ITC32.
53. Santesso N, Carrasco-Labra A, Brig-
nardello-Petersen R. Hip protectors for 
preventing hip fractures in older people. 
Cochrane Database Syst Rev 2014; 3: 
CD001255.
54. Bhasin S, Gill TM, Reuben DB, et al. 
Strategies to Reduce Injuries and Develop 
Confidence in Elders (STRIDE): a cluster-
randomized pragmatic trial of a multifac-
torial fall injury prevention strategy: de-
sign and methods. J Gerontol A Biol Sci 
Med Sci 2018; 73: 1053-61.
55. Bruce J, Lall R, Withers EJ, et al. A 
cluster randomised controlled trial of ad-
vice, exercise or multifactorial assessment 
to prevent falls and fractures in commu-
nity-dwelling older adults: protocol for the 
Prevention of Falls Injury Trial (PreFIT). 
BMJ Open 2016; 6(1): e009362.
Copyright © 2020 Massachusetts Medical Society.


