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Cochrane Central Register of Controlled Clinical Trials for relevant English-language literature
published between January 1, 2016, and May 8, 2023, with ongoing surveillance through
March 22, 2024.
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STUDY SELECTION Randomized clinical trials of interventions to prevent falls in
community-dwelling adults 65 years or older.

DATA EXTRACTION AND SYNTHESIS Critical appraisal and data abstraction by 2 independent
reviewers. Random-effects meta-analyses with Knapp-Hartung adjustment.

MAIN OUTCOMES AND MEASURES Falls, injurious falls, fall-related fractures, hospitalizations or
emergency department visits, people with 1or more falls, people with injurious falls, people
with fall-related fractures, and harms.

RESULTS Eighty-three fair- to good-quality randomized clinical trials (n = 48 839) examined
the effectiveness of 6 fall prevention interventions in older adults. This article focuses on the
2 most studied intervention types: multifactorial (28 studies; n = 27 784) and exercise

(37 studies; n = 16 117) interventions. Multifactorial interventions were associated with a
statistically significant reduction in falls (incidence rate ratio [IRR], 0.84 [95% Cl, 0.74-0.95])
but not a statistically significant reduction in individual risk of 1 or more falls (relative risk [RR],
0.96 [95% Cl, 0.91-1.02]), injurious falls (IRR, 0.92 [95% Cl, 0.84-1.01]), fall-related fractures
(IRR, 1.01[95% Cl, 0.81-1.26]), individual risk of injurious falls (RR, 0.92 [95% Cl, 0.83-1.02]),
or individual risk of fall-related fractures (RR, 0.86 [95% Cl, 0.60-1.24]). Exercise
interventions were associated with statistically significant reductions in falls (IRR, 0.85

[95% Cl, 0.75-0.961]), individual risk of Tor more falls (RR, 0.92 [95% Cl, 0.87-0.98]), and
injurious falls (IRR, 0.84 [95% Cl, 0.74-0.95]) but not individual risk of injurious falls (RR,
0.90 [95% Cl, 0.79-1.02]). Harms associated with multifactorial and exercise interventions
were not well reported and were generally rare, minor musculoskeletal symptoms associated
with exercise.

CONCLUSIONS AND RELEVANCE Multifactorial and exercise interventions were associated with

reduced falls in multiple good-quality trials. Exercise demonstrated the most consistent

statistically significant benefit across multiple fall-related outcomes.
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USPSTF Review: Interventions to Prevent Falls in Older Adults

alls are the leading cause of unintentional injury death for

adults 65 years or older in the United States.' In 2018, 27.5%

of community-dwelling older adults reported at least 1fall
in the past year (714 falls per 1000 older adults), and 10.2% re-
ported a fall-related injury (170 fall-related injuries per 1000 older
adults).Since 2001, the age-adjusted fall-related death rate has been
steadily increasing for older adults, increasing by 41% in the most
recent decade (55.3/100 000 in 2012 to 78.0/100 000 in 2021).
Given this large burden of morbidity, it is important to determine
which fall prevention interventions addressing modifiable fall risk
factors are effective.

In 2018, the US Preventive Services Task Force (USPSTF) rec-
ommended exercise interventions to prevent falls in older adults who
areatincreased risk for falls (B recommendation). The task force fur-
ther recommended that physicians selectively offer multifactorial
interventions to older adults at increased risk for falls (C recommen-
dation). The USPSTF commissioned this systematic review to in-
formits updated recommendation for fall preventionin older adults.

Methods

Scope of Review

An analytic framework was developed with 2 key questions (KQs)
(Figure 1) that examined the effect of fall prevention interventions
on health outcomes (KQT) and the harms of these interventions
(KQ2). Compared with the previous review of this topic,*> this up-
date excludes interventions of vitamin D supplementation and al-
lows for the inclusion of participants with mild dementia, osteopo-
rosis, osteoarthritis, and sarcopenia. A draft of the analytic
framework, review questions, and inclusion and exclusion criteria
was posted on the USPSTF website from April 21, 2022, to May 19,
2022, to gather public input. Only minor changes were made to
clarify the included populations and interventions. Detailed meth-
ods and results are available in the full evidence report.®

Data Sources and Searches

MEDLINE, Cumulative Index for Nursing and Allied Health Litera-
ture, and Cochrane Central Register of Controlled Trials were
searched from January 1, 2016, to May 8, 2023, and supplemented
with suggestions from experts and articles identified through news
and table-of-contents alerts (eMethods in the Supplement). Clini-
calTrials.gov was used to identify ongoing trials. Ongoing surveil-
lance was conducted through March 22, 2024, via article alerts and
targeted journal searches to identify major studies that might affect
the conclusions of the review or understanding of the evidence.

Study Selection

Two reviewers independently reviewed titles, abstracts, and full-
text articles against a priori eligibility criteria (eTable 1in the Supple-
ment). Studies were eligible for inclusion if they were randomized
clinical trials (RCTs) of community-dwelling adults 65 years or older,
including those unselected or selected for their increased risk of fall-
ing, and had a primary or secondary aim of preventing falls. Fall pre-
vention interventions that were feasible for or referable from the pri-
mary care setting wereincluded. This article focuses on 2 intervention
types: multifactorial and exercise. The remaining intervention types
(environmental, psychological, medication, education, and combi-
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nations of interventions) had limited data, and complete results are
available in the full evidence report.® For KQI, outcomes included
falls (self-reported falls with a maximum recall of 6 months), people
with Tor more falls, mortality, fall-related injuries, people with fall-
related injuries, hospitalizations or emergency department visits,
people with hospitalizations or emergency department visits, frac-
tures, people with fractures, institutionalizations, people institu-
tionalized, instrumental activities of daily living and quality of life.
For KQ2, any trial-reported harms were included.

Trials recruiting participants living in specialized settings or solely
recruiting older adults with moderate to severe dementia were ex-
cluded. Social marketing, surgery, fluid or nutrition therapy, assis-
tive technology, and vitamin D and other supplement interven-
tions were excluded. Trials with 2 or more active intervention groups
and no control group were excluded.

Data Extraction and Quality Assessment

Included trials were critically appraised by 2 independent review-
ers using predefined criteria, with disagreements resolved by a third
reviewer (eTable 2 inthe Supplement). One reviewer abstracted data
from each included study into standardized evidence tables; a sec-
ond checked for accuracy and completeness.

Data Synthesis and Analysis

All fall and fall-related injury outcomes were reported either as an
incident event where a person could contribute more than 1event
to the analysis (eg, falls) or the number of people experiencing the
event where a person could contribute only once to an analysis, re-
gardless of the number of times the event occurred (eg, people with
=1falls). For injurious fall outcomes, minor or severe injuries result-
ing from a fall, falls resulting in medical care, or any fall-related out-
come the author categorized as injurious were included. The most
inclusive outcome was used in meta-analysis if multiple outcomes
in that injury category were reported. For fracture outcomes, fall-
related fractures were selected first, but if that outcome was not
available, dataon hip fractures and overall fractures were included.

Random-effects meta-analyses with a Knapp-Hartung
adjustment” were used to calculate the pooled relative risks (RRs).
Data are summarized narratively for outcomes precluding meta-
analysis (<5 studies). Within each study, the longest follow-up was
selected for pooled analyses and figures. Data from other fol-
low-up times are presented in tables. Only Tintervention and 1con-
trol group for each intervention category were abstracted and in-
cluded in the analysis.

In cases in which a cluster RCT was used but the authors did not
account for the nested nature of the data, the clustering effect was
accounted for by applying a design effect, which was based on an
estimated average cluster size and multiplied by an estimated in-
traclass correlation (estimated to be .05 based on reported intra-
class correlations in other included studies).®

Statistical heterogeneity was examined among the pooled stud-
ies by applying standard x? tests, and the proportion of total vari-
ability in point estimates was estimated using the I statistic.® In ad-
dition, funnel plots were generated to evaluate small-study effects,
and the Egger test was used to assess the statistical significance of
imbalance in study size and findings that suggest a pattern.’

Heterogeneity was explored among the main outcomes (falls
and people with =1falls) in relation to any prespecified population
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Figure 1. Analytic Framework and Key Questions: Interventions to Prevent Falls in Older Adults

Fall prevention interventions
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Key questions

@ Do interventions to prevent falls in unselected or increased-risk community-dwelling older adults

reduce falls, falls-related morbidity, or mortality?
a. How is “increased risk” defined in the included trials?

. Do interventions to prevent falls in unselected or increased-risk community-dwelling older adults

result in any adverse effects?

Preventive Services Task Force
(USPSTF) use an analytic framework
to visually display the key questions
that the review will address to allow
the USPSTF to evaluate the
effectiveness and safety of a
preventive service. The questions are
depicted by linkages that relate
interventions and outcomes. For
additional details, see the USPSTF
Procedure Manual.3

or intervention characteristics. Plots and tables were grouped or
sorted by these characteristics. Meta-regression was conducted for
visual displays suggesting patterns. Specifically, publication year,
study quality, recruitment setting, duration of follow-up, mean age,
percentage female, recruitment for increased fall risk, and fall rate
or the percentage falling in the control group were examined. For
exercise interventions, the presence of a behavior change compo-
nent, presence of cognitive task exercises, individual exercise com-
ponents (eg, balance, flexibility, strength), and format (group, indi-
vidual, or both) were also examined.

Absolute reductions that could be expected in a hypothetical
population were estimated for 4 outcomes: falls, people with 1 or
more falls, fall-related injuries, and people with fall-related injuries.
For multifactorial and exercise interventions, the pooled relative re-
duction point estimate, lower confidence interval, and upper con-
fidence interval for each outcome were applied to a population of
1000 older adults with fall and fall-injury rates based on both
national® and trial rates.

Stata version 16.1 (StataCorp) was used for all quantitative analy-
ses. All significance testing was 2-sided. Results were considered sta-
tistically significant if P < .05.

.|
Results

Benefits of Interventions

KQ1. Do interventions to prevent falls in unselected or increased-
risk community-dwelling older adults reduce falls, falls-related mor-
bidity, or mortality?

KQ1a. How is “increased risk” defined in the included trials?

Two independent reviewers evaluated 5142 abstracts and 403
full-text articles (Figure 2). Overall, 83 trials (reported in 145 publi-
cations) were included; 32 were newly identified trials, and 51 were
carried forward from the previous review. Most of the included stud-
ies investigated the effectiveness of multifactorial (28 studies) and
exercise (37 studies) interventions. Twenty trials were included for
other intervention types (eg, home environment modifications,

JAMA July2,2024 Volume 332, Number1

medication review, exercise interventions combined with other in-
terventions); their results are available in the full evidence report.®

Multifactorial Interventions

Study and Population Characteristics | Nine good-quality’'® and 19
fair-quality?©-3” RCTs (n = 27 784) were identified (eTables 3-4 in the
Supplement). Most trials were conducted in Europe; 4 took place in
the United States.'®19-2237 The size of the trials ranged from 153
participants>2to 6524 participants.'® Mean age ranged from 72 years®®
to 85 years.2° The proportion of women in the trials ranged from 53%'®
t0 94%.2° Fifteen trials recruited at least some proportion of partici-
pants from clinics,121518-20.24-26.29.30.32:34.36.38 3 6 trials exclu-
sively recruited from the emergency department.'”223.27.31.35 gjy.
teen trials excluded patients with cognitive impairment or dementia
with varying criteria,'141719.21:23-25.27.29.30,32.35.36 A additional 8 trials
excluded those who could not understand instructions or provide their
own informed consent, 13.24:25.29.31.33.34

Increased-Risk Definition | Twenty-one trials!1315-17:19-21.23-25.27.28,
30-33,35.36.38 5p|aly recruited patients at increased risk for falls ac-
cording to various definitions (eFigure 1and eTable 5 in the Supple-
ment); history of falls was the most common risk factor used for trial
recruitment. Nearly half of the trials (13/28) defined increased risk
with a sole criterion—having a history of falling.1>222528.29.34.36.37
The remainder of the trials recruited participants who met 1or more
risk factor criteria from a list of possible risk factors. Seven trials re-
cruited participants unselected for their risk of falling, with 19% to
44% of those recruited at increased risk for falls.'#18.22.26.29.34.37
Overall, participants in the multifactorial trials were at higher risk for
falls (falls weighted mean: 1.46 falls per person-year; percentage of
people with =1 fall weighted mean: 48.4%) compared with the na-
tional average (0.71falls per person-year; 27.5% people with =1fall).2

Intervention Details | The 28 multifactorial trial publications de-
scribed a heterogeneous group of complex assessment and inter-

vention components (eFigures 2-4 and eTable 6 in the Supplement).
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Figure 2. Literature Search Flow Diagram: Interventions to Prevent Falls in Older Adults

367 Citations identified from 2018
USPSTF falls prevention review

4754 Citations identified through KQ
literature database searches after
exclusion of duplicates

21 Citations identified through other
sources (eg, reference lists, experts)

5142 Titles and abstracts screened

*»‘ 4739 Citations excluded at title and abstract stage

403 Full-text articles assessed for
eligibility for KQ1 and KQ2

|

|

258 Articles excluded for KQ1
93 Outcomes
55 Study design
35 Publication type
26 Setting
17 Intervention
16 Quality
15 Population
1 Aim

338 Articles excluded for KQ2

182 Outcomes

49 Study design

35 Publication type

26 Setting

17 Intervention

16 Quality

12 Population

1 Aim

}

|

83 Trials (145 articles) included for KQ12

37 Exercise (73 articles)

28 Multifactorial (45 articles)
6 Environment assessment (10 articles)
4 Exercise + education (8 articles)
4 Medication review (8 articles)
3 Exercise + environment assessment

(4 articles)

3 Psychological (6 articles)
1 Education (1 article)

30 Trials (65 articles) included for KQ22
18 Exercise (39 articles)
5 Multifactorial (14 articles)
4 Exercise + education (8 articles)
2 Environment assessment (5 articles)
1 Exercise + environment assessment
(1 article)
1 Psychological (2 articles)
0 Education (0 articles)
0 Medication review (0 articles)

Reasons for exclusion: Outcomes: Study did not have relevant outcomes or had
incomplete outcomes. Study design: Study did not use an included design.
Publication type: Publication was not an included publication type. Setting:
Study was not conducted in a country relevant to US practice. Intervention:
Study used an excluded intervention/screening approach. Quality: Study did not
meet criteria for fair or good quality. Population: Study was not conducted in

a general primary care representative population or included age group. Aim:
Primary or secondary study aim was not fall prevention. KQ indicates key
question; USPSTF, US Preventive Services Task Force.

Studies may appear in more than 1intervention category.

All trials administered an initial assessment with multiple compo-
nents such as medical history, medication review, clinical and labo-
ratory tests, and patient questioning to assess and plan for fall risk
mitigation (eFigure 2 in the Supplement). Most trials (24/28) pro-
vided outside referrals (eFigure 3 in the Supplement) and adminis-
tered some research team-delivered intervention components (eFig-
ure 4 in the Supplement). The referrals and study-delivered
treatment interventions were largely individualized and based on
the risk factors identified in the initial assessment. They generally
targeted multiple intervention components, such as exercise, psy-
chological interventions, nutrition therapy, education, medication
management, urinary incontinence management, environment as-
sessment or modification, and referral to physical or occupational
therapy, social or community services, and clinical specialists. Most
often referrals were for environment assessment or modification,
exercise, medication management, and vision/auditory care. Nine-
teen trials included 1or more home visits for the initial assessment,
environment interventions, or exercises, '213116.20-23.25.27-35.38 \ st
interventions, however, occurred in the outpatient setting. All in-
terventions were in-person, with some trials additionally including
some telephone coaching.'®-22:29:32.37

jama.com

The majority (19/28) of trial control groups received no inter-
vention or usual care,"1417:20.21:23-27.29-32.35-38 Tha remaining 9 trials
had a control group that received usual care plus a minimal inter-
vention or attention control.'>161819.22.28.3033.34

Intervention Effects on Falls and Fall-Related Outcomes | Pooled re-
sults from 20 trials of multifaceted interventions (n = 22 115) dem-
onstrated that multifactorial interventions were associated with a
lower risk of falling at the longest follow-up (6-28 months), with sub-
stantial heterogeneity in the effect size (incidence rate ratio [IRR],
0.84 [95% Cl, 0.74-0.95]; I = 85.0%) (Figure 3; eFigure 5 in the
Supplement). However, pooled results at the longest follow-up dem-
onstrated no statistically significant association of multifactorial in-
terventions with the risk of people with 1 or more falls (RR, 0.96
[95% CI, 0.91-1.02]; I = 48.2%; 26 studies; n = 23 626), the num-
ber of injurious falls (IRR, 0.92 [95% CI, 0.84-1.01]; * = 21.8%; 12 stud-
ies; n =10563), number of fall-related fractures (IRR, 1.01[95% ClI,
0.81-1.26]; I = 34.0%; 7 studies; n = 15 211), people with injurious
falls (RR, 0.92[95% Cl, 0.83-1.02]; P = 47.3%; 13 studies; n = 13 460),
and people with fall-related fractures (RR, 0.86 [95% Cl, 0.60-
1.24]; P = 49.0%; 7 studies; n = 13 912) (Figure 3, eFigures 6-10 in
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Figure 3. Pooled Analyses for Multifactorial and Exercise Interventions

No. of No. of
Intervention and outcome studies participants RRor IRR (95% Cl)
Multifactorial
No. of falls 20 22115 0.84(0.74-0.95)
People with =1 fall 26 23626 0.96 (0.91-1.02)
No. of injurious falls 12 10563 0.92(0.84-1.01)
No. of fall-related fractures 7 15211 1.01(0.81-1.26)
People with injurious falls 13 13460 0.92(0.83-1.02)
People with fall-related fractures 7 13912 0.86 (0.60-1.24)
Exercise
No. of falls 29 14475 0.85(0.75-0.96)
People with =1 fall 25 13384 0.92(0.87-0.98)
No. of injurious falls 12 3984 0.84 (0.74-0.95)
No. of fall-related fractures 8 8537 0.81(0.57-1.15)
People with injurious falls 9 3924 0.90 (0.79-1.02)
People with fall-related fractures® 4 7994 0.75(0.30-1.86)

0.3

T T T T
0.4 06 08 1 1.2 15 2
RRor IRR (95% CI)

IRR indicates incidence rate ratio; and
RR, relative risk.

2Pooled for illustrative purposes.

the Supplement). The high heterogeneity could not be explained by
any single variable, including number of falls by country, date of pub-
lication, recruitment setting, fall rate of the control group, recruit-
ment inclusion criteria of unselected or increased risk of falls, mean
age, follow-up period, and study quality. Visual examination of the
funnel plot for the 20 pooled trials (not shown) did not suggest a
publication bias, and the Egger test result was not statistically sig-
nificant (P = 17).

Absolute Benefits | In a hypothetical population of 1000 older adults,
based on national fall rates, multifactorial interventions would be ex-
pected to prevent 114 falls (lower bound, 36 falls; upper bound, 186
falls) (Figure 4). These absolute benefits would be greater in popu-
lations at higher risk for falls.

Exercise Interventions

Study and Population Characteristics | Thirty-two fair-quality>®7°and
5 good-quality®”"7#RCTs (n = 16 117) were identified (eTable 3 and
eTable 7 in the Supplement). Trials were primarily conducted in
Europe, Australia, or New Zealand; 5 trials took place in the United
States. 147606669 Tyia| sizes ranged from 35 participants> to 6502
participants.'® The mean age ranged from 68 years”' to 88 years.*®
Tentrials were conducted exclusively with women,+244:6366-68.70-72
while in 3 trials less than one-half of the participants were
female.>%¢2%> The majority of participants in the remaining trials
were women,8:39-4145-58.606164.6973.74 Nineteen trials recruited
from a community or population-based setting only, 3% 43-44.46.48.
51.52,55.56. 60, 61. 66. 6874 and 13 trials recruited from a clinic
setting (with or without additionally using community-based
recruitment),18:4042:4547:49.53.54.57-59.62.63 Three trials recruited par-
ticipants with mild to moderate cognitive impairment,>”>962 and 1
trial was limited to participants with Alzheimer disease.®®

Increased-Risk Definition | Among the 35 trials reporting the propor-
tion of those at risk, 58% of participants were determined to be at
increased risk of falling. Twenty trials required all participants to be
at increased risk for falls,#043:45-48.50,51.53-56.58,63.65-69.72 Fifteen
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tria|S18,39,41,42,49,52,57.60»62,64,70,7].73,74 included populations with

6% to 59% of participants at increased risk for falls. The definitions
of increased risk for falls varied among the trials (eFigure 11 and
eTable 8 in the Supplement). Most trials (22/37) included history of
falls as either the sole criteria®949-5260-62.647273 ot gne of several
risk factors.184142:4546.51.53.55.5763.6571.74 Qyergll, participants in the
exercise trials were at higher risk for falls than the national average
(falls weighted mean, 116 falls per person-year; percentage of people
with =1falls weighted mean, 41.4%).

Intervention Details | The interventions generally included mul-
tiple exercise components in a supervised group setting with
varying frequencies and durations (eFigures 12-13 and eTable 9 in
the Supplement).'® Exercise interventions varied in content,
delivery format, intensity, and duration. Some examples included
individuals being asked to walk 30 minutes at least twice per
week, individual home sessions with a physical therapist of vary-
ing intensity, and group exercise sessions multiple times per week
for a year.

Control groups were instructed to maintain usual activity lev-
els and/or received usual care, no intervention, minimal written in-
formation, or other minimal education about health or preventing
falls, or a social visit.

Intervention Effects on Falls and Fall-Related Outcomes | Pooled
analysis at longest follow-up demonstrated that exercise interven-
tions were associated with a significant reduction in the rate of inci-
dent falls (IRR, 0.85 [95% Cl, 0.75-0.96]; I* = 82.7%; 29 studies;
n = 14 475), a reduced risk of people with 1 or more falls (RR, 0.92
[95% Cl, 0.87-0.98]; I? = 24.3%; 25 studies; n = 13384), and a
reduction in the number of injurious falls (IRR, 0.84 [95% Cl, 0.74-
0.95]; P = 14.6%; 12 studies; n = 3984) (Figure 3; eFigures 14-16 in
the Supplement). Exercise interventions were not statistically sig-
nificantly associated with a reduction in the risk of an individual
having an injurious fall (RR, 0.90 [95% Cl, 0.79-1.02]; P = 26.7%:; 9
studies; n = 3924) or a fall-related fracture (RR range, 0.36 [95%
Cl, 0.15-0.89] to 1.95 (95% Cl, 0.22-17.3]; 4 studies; n = 7994), or
the number of fall-related fractures (IRR, 0.81[95% Cl, 0.57-1.15];
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Figure 4. Absolute Reduction in Falls and Falls Resulting in Injury®

Reduction
No. of in events
people  Risk per 1000
Intervention orfalls  reduction, % people treated
Multifactorial
National rate
No. of falls 714 5 36
16 114 Multifactorial
26 186 ["] Reduction using lower CI
People with =1 fall 275 -2 -6 . . . .
4 1 [T Reduction using point estimate
9 25 [l Reduction using upper Cl
No. of falls resulting ininjury 170 -1 -2 Exercise
8 14 [ Reduction using lower CI
16 27 [ Reduction using point estimate
People with injurious falls 102 -2 -2 [ Reduction using upper Cl
8 8 . .
17 17 [ No reduction using lower Cl
Trial rate
No. of falls 1471 5 74 ]
16 235
26 382
People with 21 fall 486 -2 -10
4 19
9 44
No. of falls resulting ininjury 481 -1 -5
8 38
16 77
People with injurious falls 188 -2 -4
8 15
17 32
Exercise
National rate
No. of falls 714 4 29
15 107
25 179
People with 21 fall 275 2 6
8 22
13 36
No. of falls resulting in injury 170 5 9
16 27
26 44
People with injurious falls 102 -2 -2
10 10
21 21
Trial rate
No. of falls 1145 4 46 ]
15 172
25 286
People with 21 fall 428 2 9
8 34
13 56
No. of falls resulting in injury 462 5 23
16 74
26 120
People with injurious falls 389 -2 -8
10 39
21 82
—iO 6 2‘0 4‘0 6‘0 éO 160 liO 11‘10 léO léO 260 ZiO 2)10 2é0 ZéO 360 3é0 34‘10 360 3é0 460
Reduction in events per 1000 people treated
2In a hypothetical population of 1000 older adults with a fall rate of 714 confidence interval, point estimate, and upper confidence interval from the
falls/1000 person-years, 27.5% older adults with a fall, fall injury rate of 170 fall pooled results, this figure shows estimated reductions in the fall-related
injuries/1000 person-years, and 10.2% older adults with a fall injury (based on events/people.

2018 Behavioral Risk Factor Surveillance System data?) and using the lower
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I = 39.1%; 8 studies; n = 8537) (Figure 3; eFigures 17 and 18 in the
Supplement). The high heterogeneity could not be explained by
any single variable after adjusting for multiple comparisons. Vari-
ables included country where the trial took place, publication year,
study quality, recruitment setting, selective recruitment for
increased fall risk, control group event rate, mean age, duration of
follow-up, specific exercise components, behavior change compo-
nent as part of the intervention, cognitive task exercises as part of
the intervention, group vs individual exercise sessions, and inter-
vention duration. Visual examination of the funnel plot for the 29
pooled trials (not shown) did not suggest a publication bias, and
the Egger test result was not statistically significant (P = .68).

Absolute Benefits | Based on national fall rates, exercise interven-
tions would be expected to prevent 107 falls (lower bound, 29; up-
per bound, 179), 22 people experiencing a fall (lower bound, 6;
upper bound, 36), and 27 falls resulting in injury (lower bound,
9; upper bound, 44) per 1000 people treated (Figure 4).

Harms of Interventions

Key Question 2. Do interventions to prevent falls in unselected or
increased-risk community-dwelling older adults result in any ad-
verse effects?

Multifactorial Interventions

Adverse events were sparsely reported for multifactorial interven-
tions but when reported were rare, minor, and associated with the
exercise components of these interventions. Five trials (n = 4199)
reported harms associated with multifactorial interventions
(eTable 10 in the Supplement).'21>'618-27 One trial*” reported no ad-
verse eventsin the intervention or control groups. Four trials'>'>1618
reported adverse eventsin the intervention groups but did not pro-
vide comparative data from the control group. One of these trials'
reported 3 falls without injuries during the exercise sessions of the
interventions, 1reported back pain that either restricted activities
of daily living for 2 or more days or resulted in medical attention in
2 intervention participants,’? 1 reported musculoskeletal symp-
tomsin 10 intervention participants,'® and the other reported no ad-
verse events in the intervention group.'®

Exercise Interventions

One-half of the trials (19/37) reported harms, with generally minor
musculoskeletal adverse effects being most common; serious ad-
verse effects were rare. Overall, the description of harms ascertain-
ment was sparse; measurement varied from capturing spontane-
ous, self-reported comments to repeated questionnaires asking
about harms (eTable 11in the Supplement). Nineteen trials'® 4344
48,50, 51,53,54,56-58,60-64,70,72,74 (n = 6985) reported harms in the
intervention groups at 6 to 24 months (eTable 17 in the Supple-
ment). Five of these trials>">#®°6272 3|so reported harms in the con-
trol group.

Seventeen trials reported
any adverse events occurring during the exercise intervention ses-
sions, ranging from 0%'8:51°363.64 10 58%, ¢ These adverse events
were largely musculoskeletal discomfort and pain symptoms, par-
ticularly in the trial reporting high rates of adverse events (1 trial®®
reporting 58% in the intervention group and no adverse event re-
porting in the control group). Zero percent®® to 11%°° reported falls

18,43,44,48,50,51,53,56-58,61-64,70,72,74
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during the intervention exercise program. Serious adverse events
related to the exercise intervention were measured in 7
trials,1843:54.57.627072 \\ith one-half of these trials'®>"7%72 report-
ing zero serious adverse events related to the intervention and 1
trial®2 reporting less than 1% serious adverse events related to the
exercise intervention (2/281). One trial** reported a fall-related wrist
fracture (1/352). One trial reported angina pectoris-like chest pain
(2/457) and presyncopal symptoms (2/457) during the
intervention.”® Another trial®* reported overall adverse events as
18% in the intervention group and 12% in the control group; how-
ever only 1adverse event (1/334), a hip fracture, was attributed to
the exercise session.

|
Discussion

Summary

This review updated the 2018 review conducted for the
USPSTF*7 and included 3 new multifactorial trials and 19 new
exercise trials. The overall conclusions (Table) are generally con-
sistent with the previous review,”® with the addition of newly
published trials as well as several trials that solely recruited spe-
cific populations with mild dementia, osteoporosis, osteoarthritis,
and sarcopenia.>”-°9:62:63.65-67 Thjs review's findings align with
other reviews.”84

For multifactorial interventions, the only outcome with a sta-
tistically significant benefit in the pooled analysis was the incidence
rate of falls. There were 3 new fair- or good-quality trials'®'9-3°
added to the evidence for this update; however, these trials had
null findings. One hypothesis is that the contemporary standard
of care may provide a level of risk modification in the control
group that may diminish the interventions’ relative benefits.
In some trials, all participants in the intervention group received
an exercise intervention,'>22:25:33:34 while in other trials only
some participants received exercise referrals based on risk
assessment,121416-20.23-26.28.32.33.35-37 b, rtharmore, the systematic
multifactorial interventions in these trials were extensive in their
assessment and referrals; there was adherence drop-off at each
step of the process, which may have diminished potential
effectiveness. Optimal evaluation of the effectiveness of such mul-
tistep interventions may require more intensive monitoring and
follow-up.

The trials of exercise interventions produced the most consis-
tent evidence across multiple fall-related outcomes. The included
exercise trials doubled in number compared with the previous re-
view, and the conclusions are mostly similar.”® There remained a sta-
tistically significant benefit of exercise to prevent falls, people with
1 or more falls, and injurious falls. In contrast to the previous re-
view, there was no longer a statistically significant benefit of exer-
cise to reduce the risk that an individual had an injurious fall. This
change in conclusion for this 1fall-related outcome and the discor-
dance across falls-related outcomes cannot be readily explained, be-
cause the clinical and statistical heterogeneity in this body of evi-
dence was substantial. Heterogeneity was explored by various trial,
population, and intervention characteristics; these explorations
found no patterns that suggested that any of these variables al-
tered treatment effectiveness. Furthermore, 2 exercise trials re-
ported within-study subgroup analyses for falls and/or fracture,

jama.com

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Northwell Health user on 02/18/2026


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.4166?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.4166?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.4166?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.4166?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.4166?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166

US Preventive Services Task Force Clinical Review & Education

USPSTF Review: Interventions to Prevent Falls in Older Adults

‘SIoMB3IN3I T 1se9)| Je MC_>_O>E_ SUOISSNISIPp snsuasu0d uo

paseq ape.s aduapIAd Jo Y3Suals ||esano ue ugisse 03 pajdepe sem yoeoidde 1a3ua) ad13oeld Paseq-aduapig ayy

Aouaisisuod ‘suonewl) Apnis Japisuod yaiym ‘suoniulap dnois Supjiom (3avyD) uonenjeas pue juawdopasg
"JUBLLISSSSY SLIOIIEPUSLLILIODDY JO SUIPRID 3} L0 Paseq 219m Sope.s 9saLj] ‘SaseD 15O U| ‘MBIARI J11eWD1SAS

Asewd ay3 uiynm pausisse aduapIAS Jo Apoq [[e1aA0 a3 Jo Y1Suals 8y} paidope poyIail SMAIARI-JO-MBIASI B ]

'9|qe|IBAR 10U 2JoM SIPEIS DUBPIAS JO L1Sua1ls 219y “selq uonedljgnd pue ‘sssuidalipul ‘uoisidaldul ‘1099 Jo IS 9AIR[R. 'Yy ‘uonsanb Aoy ‘D)l ‘ones a1el 9duapIdUL Yy | iSUoleIARIqqy
SN au3 ul 3jqeyiene AjjedidAy (sasserd asiduaxa pue
Adeiayy 1eaisAyd jenpiaipur) suoijuaAIalul 03 3)qednddy
118} snoiaaud jo Aioisiy (5869 = pazAjeue u) saIpMsS 6T
U0 paseq YsI) pasealdul je a1am sierty ul syuedidied (%T1>) aJed A1an
150U ‘S]1e4 404 )|SI pasealdul pue abelane yioq  dnoub uonuaAlsIul 3Y) 40} patiodal Ajuo asnaldw A1eJauab a1am $103}J3 9SI9APE SNOLIBS (S1I318
1e suonreindod buijjamp-Alunwiwod Japjo 03 3gednddy  uslo pue pajiodal Ajasieds aiam swieH wiiey 4oy Moy ‘JUBISISUO)  SIBAPE 18131S0INISNW Joulw Ajjesauab swieH (L119T1) L€ asinIex3
(66T¥ = pazAjeue u) saipms g
S1e4 104 ){SII pasealdul pue abelane Lioq dnoJb uonualajul Ul pariodal asidaidw Sjuauodwod asiiaxa
1e suoneindod buiamp-Ajunwiwod 1apjo 03 3jgednddy  Ajuo usijo pue payiodal Ajasteds swieH RTETRI T 1] ‘Jua1sIsuodu| 33 Y1IM pajeIdosse pue ‘jouiw ‘aJed :swiey (¥8LL2) 8¢ 1e1102e4N
SUOIJUDAI}UI JO SWRH :ZDM
(¥66. = pazAjeue u) sa1pms
aspaudwl  (€£T-22°0 ‘1D %S56) 56T 03 (68°0-ST°0 ‘1D %56)
RIETRIIT 1] ualsisuodul  9¢Q ‘abuel ¥y :saunideuy pajeal-1ie) yum a1dosd
(vz6€ = pazhjeue u) salpms 6
}4ausq aspa.dwi %L'9T = £ '(TO°T-6L°0
0u 10j MO JUd1SISU0) ‘12 %56) 06°0 ‘¥Y :S11e4 snounfur yum ajdoad
sbu11as pliom-jeas (L€58 = pazhjeue u) salpms g
Ul 9)qeLiea aq Aew $3sse]d 9512193 03 AdUAIBYPY BITENEN| asaidw %16 =2 *(ST'T-£50
2OUe)SISaI/YIbUaI3S pue Bululesy suonielnp ou 10J MO ‘JUR3SISU0dU| ‘17%56) T80 “d¥| :S21n1de1) pale)al-11ed

1euoiduny/aduejeq/ieb spnydui sweiboud jje AjeaN
19pow ,3s9q,, e se sieadde

102030.4d weiboid Adesayy jedisAyd/asidsexa a1buls oN
SN au3 ul ajqeyiene AjedidAy (sasserd asiduaxa pue
Adesayy 1eaisAyd jenpiaiput) suoijuaAlalul 03 3)qednddy

pue sapuanbauy welabo.ad Juatsp
!paJaisiulwpe syuauodwod S1DIaxX
JUIR4Ip 31d1nw ‘dnoJb SA jenpialpul
:SUOIIURAIRIUI 3SID19XD SN0auaboIalaH
S9W021N0

11J2U3q Joj MO

95129.d ‘JUd1SISU0)

(#86€ = pazAjeue u) saipnis 7T

%9 VT = ol

(S6°0-%L°0 ‘1D %S6) ¥8°0 "4yl :sney snounfu|
(#8€ €T = pazAjeue u) saipms 57

1184 Snoina.d o £103sly  13Y30 30U pue S)jey 104 patamod AjjedidAy ausq , ,  %EVT = 1:(86'0-£8'0
U0 paseq sid paseaJoul 1e aJam sjelsy ul sjuedidipied S]eLi} ‘suoiuaAIRILI SN0aUaboIaaY 104 23e19pOy  @s133.d “JuR3sisu0) 13 %56) 76°0 "4y ‘S11ej T Yum 3)doad
1S0WU ‘S]1B4 104 5]SId PAsea.dul pue 3BRIBAR Y30q S S]]e} BUIN3SEq Ul LOIJRLIBA 3PIM U FITENIEY (S/t ¥T = pazAjeue u) saIpms 67
1e suorzeindod Buiiamp-Apuniwod Japjo 03 qednddy  paida)yad se suoneindod snoauabolalaH 10491I9PON  51931d ‘QUBISISUO)  %/°T8 = o/ “(96°0-52°0 ‘1D %S6) G8°0 ‘Ul *SIed (LTT9T) L€ 3s1249x3
(216 €T = pazkjeue u) saipms /
Hjausq asiaudwi %0°6Y = ¢ “(¥T'T-09°0 ‘1D %S6)
ou 10§ MO ‘Jud3sIsuodu| 98°0 ‘yY :52.n32e14 PaIejal-11es Yym 31doad
(TTT ST = pazAjeue u) salpms /
aUaq aspaudu %0VE = o1 (92°T-18°0
ou 104 MO ‘Ju3sisuodU| ‘1D%G6) TO'T “dY| :534n30e14 pajela.i-1jed
(09¥% €T = pazAjeue u) saipnis €1
}4ausq aspa.dwi %E LY = £ '(TO'T-€8°0
1184 snoina.d o A103s1y UO paseq sy 0 ou 10y Mo ‘Ju3sIsuodU| ‘19 %56) 76°0 ‘Y :S11es snounful yum a1dosd
ys1 pasea.nul e asouy3 A1ab.e] a1am palpnis suoieindod _
Buiies Aue uy buibuaijeyd ag pjnom oUaq asinauduul (€95 01 = pazfjeue cvwwﬂzwmu@
UOI3UBAIR}UI X31dw0d “da3sIFNW SIY3 40 uoneuaWa)dw| S3W023N0 : ST : (T Toba ) 1A o ‘) ] ST en
31qeZIelausb 1330 30U puE s[jey 0y pasamod AJjeaIdAy 0U 104 MO uR1sIsuodU| (TO'T-¥8°0 ‘12 %56) 760 "4¥l :Slie} snounfuj
9Je S3NS3J INQ ‘SN dY3 dPISIN0 d3e]d 003 SAIPNIS IS0 S]e1J} ‘SUOIjUAAIRIUI SNOBURHOIRIBY (9z9¢t = vw.;_m:m cN meBm o.m
Nessnoinaid sl S]je4 BUINSSEQ Ul LIOIJRLIBA 3PIM Ul HERLEY . shasdwil ,  %T8Y =l *(0'T-T6°0
30 103514 UO Paseq ysid pasealdul 1e a1am syuedidinied  pajda)yad se suoneindod snosusbolaiay ou loj moT ua)sisuodu] 12 %56) 96°0 ‘HY :S11e} T= Yaim 3)doad
150U ‘S]jey 104 3[SII Pasealdul pue abeIaAe yjoq je synpe S]e119491 PUB SUOIJUBAIIUI FITENIEY (STT 2T = pazAjeue u) saipnis 07
BUINIaMP-AHUNWLLIOD J9P]0 313M PaIpN3s suojie)ndod JUBLUSSASSE SN03U3B0I33aH 10491I9PON  S1331d ‘JUIISISUO)  %0°S8 = o “(S6°0-72°0 ‘1D %S6) ¥8°0 ‘Yl *SIed (¥82 £7) 8T 1eLoReHNNN
SUOIIURAIRIUI JO SHJBURG TOY
fniqednddy suoleywi) 1Yo £92UdPI 151 sbuipuyy o Arewwing (sjuediyied uoIUIAIIU|
J0 y3buang pue fua3sisuo) paziwopue.
0 "ON)

S31pN3s 40 "oN

SUOIIUSAIIU| BSIDI9XT PUE [BLIOIDRJI}NIA 10} DIUSPIAT JO Alewwing -3jqeL

65

JAMA July2,2024 Volume 332, Number1

jama.com

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Northwell Health user on 02/18/2026


http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166

66

Clinical Review & Education US Preventive Services Task Force

reporting no interaction by age, sex, history of falls, frailty, and/or
cognitive impairment.'®74

Implementation Issues

Several factors should be considered in applying these findings to
actual implementation in the US health care system. First, identify-
ing persons at increased risk of falls who would be candidates for
interventions remains a challenge. Simplified self-administered ques-
tionnaires are ideal for efficiency, such as history of falls or other pri-
mary care-feasible questionnaires/functional tests.8>8 However,
the use of falls history alone precludes prevention of the first fall.
The trial populations were generally at increased risk for falls com-
pared with national averages. Furthermore, the multifactorial trial
populations were at even higher risk for falls compared with the ex-
ercise trial populations.

Second, implementation of exercise and multifactorial interven-
tionsin practice is predicated on replicability of trial intervention pro-
tocols. The exercise trials mostly consisted of multicomponent group
exercise programs (24/36 trials); 9 trials involved individual pro-
grams similar to what is commonly available in the United States in
the form of physical therapy referral. Most exercise trials included an
additional unsupervised physical activity component. Exploration of
heterogeneity suggested that primary care referrals for group com-
munity exercise programs and traditional office-based physical therapy
are both effective. The types of exercise programs provided varied
across the interventions; however, the most commonly evaluated
program was the Otago Exercise Program, which was delivered
fully or partially in 6 studies.'8-2>°6:586387 Tha next most commonly
evaluated exercise programs delivered were tai chi exercise
programs,*>696673 the Weight-bearing exercise for Better Balance
program,>°#788 and the StandingTall program.>”7#

Third, the multistep nature of multifactorial interventions makes
adherence a logistical challenge. In the multifactorial trials, the in-
dividual treatment interventions—including physician specialty re-
ferrals, physical therapy/exercise, and environment interventions—
were largely reflective of what patients could receive piecemeal in
US primary care. The exercise interventions included in the multi-
factorial trials are similar to what US patients receive in their cus-
tomized design; physical therapist delivery; and balance, gait,
strength components. However, given time constraints in real-life
practice, these referrals may or may not be delivered in such acom-
prehensive fashion, despite the introduction of the Medicare Initial
and Annual Preventive Visits.®® Adherence with multiple referrals
and recommendations provided in a single visit may require case
management for adherence.

USPSTF Review: Interventions to Prevent Falls in Older Adults

Limitations of the Literature and Future Research Needs
Future research addressing multifactorial risk assessment interven-
tions should evaluate interventions feasible in primary care and
should provide detailed protocol descriptions. All future research
studies need to monitor adverse effects consistently in the control
and intervention groups. Several implementation issues need to be
addressed, including equity issues affecting best practices forimple-
menting multifactorial and exercise interventions in historically mar-
ginalized and medically underserved communities, and the need for
methods toimprove adherenceinall populations. Future trials should
recruit diverse participants representative of the US population. Ad-
ditional trials are needed for multifactorial and exercise interven-
tions in community-dwelling adults with mild cognitive impair-
ment and mild dementia, osteoporosis, osteoarthritis, and
sarcopenia. Any future research for multifactorial and exercise in-
terventions in mixed-risk populations should report results strati-
fied by risk category.

Limitations

This review had several limitations. First, the review was limited to
trials with a primary or secondary aim to prevent falls and in which
afalls outcome was reported, both to select interventions with bio-
logic plausibility of reducing falls and for pragmatic purposes. Sec-
ond, there are many subgroups of older adults to which these re-
sults may not apply. This review did expand the scope beyond the
2018 review toinclude older adults with mild cognitive impairment
or mild dementia, osteoporosis, osteoarthritis, and sarcopenia. How-
ever, trials solely recruiting participants with major neurologic diag-
noses (eg, moderate to severe dementia, Parkinson disease, stroke)
were excluded because those populations may require specialized
approaches to fall prevention. Third, consistent with the USPSTF
methodology, health outcomes were prioritized. Intermediate func-
tional outcomes (such as changes in balance, endurance, or walk-
ing speed), fall-efficacy scales, and fear of falling were excluded.
Fourth, other non-fall-related health outcomes associated with these
interventions were not examined (eg, the effect of exercise on car-
diovascular or mental health outcomes).

. |
Conclusions

Multifactorial and exercise interventions were associated with re-
duced fallsin multiple good-quality trials. Exercise demonstrated the
most consistent statistically significant benefit across multiple fall-
related outcomes.

ARTICLE INFORMATION
Accepted for Publication: March 2, 2024.

Published Online: June 4, 2024.
doi:10.1001/jama.2024.4166

Author Contributions: Dr Guirguis-Blake had full
access to all of the data in the study and takes
responsibility for the integrity of the data and the
accuracy of the data analysis.

Concept and design: All authors.

Acquisition, analysis, or interpretation of data: All
authors.

Drafting of the manuscript: All authors.

JAMA July2,2024 Volume 332, Number1

Critical review of the manuscript for important
intellectual content: Guirguis-Blake, Perdue.
Statistical analysis: Guirguis-Blake, Perdue.
Administrative, technical, or material support:
Perdue, Coppola, Bean.

Supervision: Guirguis-Blake.

Conflict of Interest Disclosures: None reported.

Funding/Support: This research was funded under
contract HHSA75Q80120D00004, Task Order
75Q80121F32004, from the Agency for Healthcare
Research and Quality (AHRQ), US Department of
Health and Human Services.

Role of the Funder/Sponsor: Investigators worked
with US Preventive Services Task Force (USPSTF)
members and AHRQ staff to develop the scope,
analytic framework, and key questions for this
review. AHRQ had no role in study selection, quality
assessment, or synthesis. AHRQ staff provided
project oversight; reviewed the report to ensure
that the analysis met methodological standards and
distributed the draft for peer review. Otherwise,
AHRQ had no role in the conduct of the study;
collection, management, analysis, and
interpretation of the data; and preparation, review,
or approval of the manuscript findings. The
opinions expressed in this document are those of

jama.com

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Northwell Health user on 02/18/2026


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.4166?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166

USPSTF Review: Interventions to Prevent Falls in Older Adults

the authors and do not reflect the official position
of AHRQ or the US Department of Health and
Human Services.

Additional Contributions: We gratefully
acknowledge the following individuals for their
contributions to this project: Howard Tracer, MD, at
the Agency for Healthcare Research and Quality;
current and former members of the USPSTF who
contributed to topic deliberations; and Melinda
Davies, MAIS, and Jill Pope, BS, for technical and
editorial assistance at the Center for Health
Research. USPSTF members, peer reviewers, and
federal partner reviewers did not receive financial
compensation for their contributions.

Additional Information: A draft version of this
evidence report underwent external peer review
from 3 content experts (David Ganz, MD, PhD

[VA Greater Los Angeles Healthcare System, UCLA,
and RAND]; Manuel Montero-Odasso, MD, PhD
[University of Western Ontario]; and Elizabeth
Phelan, MD, MS [University of Washington;
Harborview Medical Center]) and 4 federal partners
(National Institute on Aging, National Institute on
Minority Health and Health Disparities, National
Institute of Child Health and Human Development,
and the Office of Research on Women's Heath).
Comments were presented to the USPSTF during
its deliberation of the evidence and were
considered in preparing the final evidence review.

Editorial Disclaimer: This evidence report is
presented as a document in support of the
accompanying USPSTF Recommendation
Statement. It did not undergo additional peer
review after submission to JAMA.

REFERENCES

1. Web-based Injury Statistics Query and Reporting
System (WISQARS). Centers for Disease Control and
Prevention National Center for Injury Prevention
and Control. Accessed October 23, 2023. https://
www.cdc.gov/injury/wisqars/index.html

2. Moreland B, Kakara R, Henry A. Trends in
nonfatal falls and fall-related injuries among adults
aged =65 years—United States, 2012-2018. MMWR
Morb Mortal Wkly Rep. 2020;69(27):875-88l1. doi:
10.15585/mmwr.mm6927a5

3. US Preventive Services Task Force.

US Preventive Services Task Force Procedure
Manual. Published 2021. Accessed April 24, 2024.
https://uspreventiveservicestaskforce.org/uspstf/
about-uspstf/methods-and-processes/procedure-
manual

4. Guirguis-Blake JM, Michael YL, Perdue LA,
Coppola EL, Beil TL, Thompson JH. Interventions to
Prevent Falls in Community-Dwelling Older Adults:
A Systematic Review for the US Preventive Services
Task Force. Evidence Synthesis No. 159. Agency for
Healthcare Research and Quality; 2018. AHRQ
publication 17-05232-EF-1. https://pubmed.ncbi.
nlm.nih.gov/30234932/

5. US Preventive Services Task Force. Interventions
to prevent falls in community-dwelling older adults:
US Preventive Services Task Force
recommendation statement. JAMA. 2018;319(16):
1696-1704. doi:10.1001/jama.2018.3097

6. Guirguis-Blake JM, Perdue LA, Coppola EL,
Bean SI. Interventions to Prevent Falls in Older
Adults: Updated Systematic Review for the US
Preventive Services Task Force. Evidence Synthesis

jama.com

No. 236. Agency for Healthcare Research and
Quality; 2024. AHRQ publication 23-05309-EF-1.

7. IntHout J, loannidis JP, Borm GF. The
Hartung-Knapp-Sidik-Jonkman method for random
effects meta-analysis is straightforward and
considerably outperforms the standard
DerSimonian-Laird method. BMC Med Res Methodol.
2014;14:25. doi:10.1186/1471-2288-14-25

8. Donner A, Piaggio G, Villar J. Meta-analyses of
cluster randomization trials: power considerations.
Eval Health Prof. 2003;26(3):340-351. doi:10.1177/
0163278703255234

9. Higgins JP, Thompson SG. Quantifying
heterogeneity in a meta-analysis. Stat Med. 2002;
21(11):1539-1558. doi:10.1002/sim.1186

10. Peters JL, Sutton AJ, Jones DR, Abrams KR,
Rushton L. Comparison of two methods to detect
publication bias in meta-analysis. JAMA. 2006;295
(6):676-680. doi:10.1001/jama.295.6.676

11. Conroy S, Kendrick D, Harwood R, et al.

A multicentre randomised controlled trial of day
hospital-based falls prevention programme for a
screened population of community-dwelling older
people at high risk of falls. Age Ageing. 2010;39(6):
704-710. doi:10.1093/ageing/afq096

12. Fairhall N, Sherrington C, Lord SR, et al. Effect of
amultifactorial, interdisciplinary intervention on
risk factors for falls and fall rate in frail older people:
arandomised controlled trial. Age Ageing. 2014;43
(5):616-622. doi:10.1093/ageing/aft204

13. Logan PA, Coupland CA, Gladman JR, et al.
Community falls prevention for people who call an
emergency ambulance after a fall: randomised
controlled trial. BMJ. 2010;340:c2102. doi:10.1136/
bmj.c2102

14. Lord SR, Tiedemann A, Chapman K, et al. The
effect of an individualized fall prevention program
on fall risk and falls in older people: a randomized,
controlled trial. J Am Geriatr Soc. 2005;53(8):1296-
1304. doi:10.1111/j.1532-5415.2005.53425.x

15. Salminen MJ, Vahlberg TJ, Salonoja MT, Aarnio
PT, Kiveld SL. Effect of a risk-based multifactorial fall
prevention program on the incidence of falls. J Am
Geriatr Soc. 2009;57(4):612-619. doi:10.1111/j.
1532-5415.2009.02176.x

16. Tinetti ME, Baker DI, McAvay G, et al.

A multifactorial intervention to reduce the risk of
falling among elderly people living in the
community. N Engl J Med. 1994;331(13):821-827.
doi:10.1056/NEJM199409293311301

17. Vind AB, Andersen HE, Pedersen KD, Jargensen
T, Schwarz P. An outpatient multifactorial falls
prevention intervention does not reduce falls in
high-risk elderly Danes. J Am Geriatr Soc. 2009;57
(6):971-977. doi:10.1111/j.1532-5415.2009.02270.x

18. Bruce J, Hossain A, Lall R, et al. Fall prevention
interventions in primary care to reduce fractures
and falls in people aged 70 years and over: the
PreFIT three-arm cluster RCT. Health Technol Assess.
2021;25(34):1-114. doi:10.3310/hta25340

19. Bhasin S, Gill TM, Reuben DB, et al; STRIDE Trial
Investigators. A randomized trial of a multifactorial

strategy to prevent serious fall injuries. N Engl J Med.
2020:383(2):129-140. doi:10.1056/NEJM0a2002183

20. Ciaschini PM, Straus SE, Dolovich LR, et al
Community-based intervention to optimise falls risk
management: a randomised controlled trial. Age
Ageing. 2009;38(6):724-730. doi:10.1093/ageing/
afp176

US Preventive Services Task Force Clinical Review & Education

21. Close J, Ellis M, Hooper R, Glucksman E,
Jackson S, Swift C. Prevention of falls in the elderly
trial (PROFET): a randomised controlled trial. Lancet.
1999;353(9147):93-97. doi:10.1016/S0140-6736(98)
06119-4

22. Cohen MA, Miller J, Shi X, Sandhu J, Lipsitz LA.
Prevention program lowered the risk of falls and
decreased claims for long-term services among
elder participants. Health Aff (Millwood). 2015;34
(6):971-977. doi:10.1377/hlthaff.2014.1172

23. Davison J, Bond J, Dawson P, Steen IN,

Kenny RA. Patients with recurrent falls attending
Accident & Emergency benefit from multifactorial
intervention-a randomised controlled trial. Age
Ageing. 2005;34(2):162-168. doi:10.1093/ageing/
afio53

24. de Vries OJ, Peeters GM, Elders PJ, et al.
Multifactorial intervention to reduce falls in older
people at high risk of recurrent falls: a randomized
controlled trial. Arch Intern Med. 2010;170(13):1110-
1117. doi:10.1001/archinternmed.2010.169

25. Elley CR, Robertson MC, Garrett S, et al.
Effectiveness of a falls-and-fracture nurse
coordinator to reduce falls: a randomized,
controlled trial of at-risk older adults. J Am Geriatr
Soc.2008;56(8):1383-1389. doi:10.1111/j.1532-5415.
2008.01802.x

26. Ferrer A, Formiga F, Sanz H, de Vries OJ, Badia
T, Pujol R; OCTABAIX Study Group. Multifactorial
assessment and targeted intervention to reduce
falls among the oldest-old: a randomized controlled
trial. Clin Interv Aging. 2014;9:383-393. doi:10.2147/
CIA.S57580

27. Hendriks MR, Bleijlevens MH, van Haastregt JC,
et al Lack of effectiveness of a multidisciplinary
fall-prevention program in elderly people at risk:
arandomized, controlled trial. J Am Geriatr Soc.
2008;56(8):1390-1397. doi:10.1111/j.1532-5415.2008.
01803.x

28. Hogan DB, MacDonald FA, Betts J, et al.

A randomized controlled trial of a
community-based consultation service to prevent
falls. CMAJ. 2001;165(5):537-543.

29. Imhof L, Naef R, Wallhagen MI, Schwarz J,
Mahrer-Imhof R. Effects of an advanced practice
nurse in-home health consultation program for
community-dwelling persons aged 80 and older.
J Am Geriatr Soc. 2012;60(12):2223-2231. doi:10.
111/jgs.12026

30. LaPortaF, Lullini G, Caselli S, et al; PRECISA
Group. Efficacy of a multiple-component and
multifactorial personalized fall prevention program
in a mixed population of community-dwelling older
adults with stroke, Parkinson's disease, or frailty
compared to usual care: the PRE.C.I.S.A.
randomized controlled trial. Front Neurol. 2022;13:
943918. doi:10.3389/fneur.2022.943918

31. Lightbody E, Watkins C, Leathley M, Sharma A,
Lye M. Evaluation of a nurse-led falls prevention
programme versus usual care: a randomized
controlled trial. Age Ageing. 2002;31(3):203-210.
doi:10.1093/ageing/31.3.203

32. Moller UO, Kristensson J, Midl6v P, Ekdahl C,
Jakobsson U. Effects of a one-year home-based
case management intervention on falls in older
people: a randomized controlled trial. J Aging Phys
Act. 2014;22(4):457-464. doi:10.1123/JAPA.2013-0101

33. Palvanen M, Kannus P, Piirtola M, Niemi S,
Parkkari J, Jarvinen M. Effectiveness of the Chaos

JAMA July2,2024 Volume 332, Number1

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Northwell Health user on 02/18/2026

67


https://www.cdc.gov/injury/wisqars/index.html
https://www.cdc.gov/injury/wisqars/index.html
https://dx.doi.org/10.15585/mmwr.mm6927a5
https://uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes/procedure-manual
https://uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes/procedure-manual
https://uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes/procedure-manual
https://pubmed.ncbi.nlm.nih.gov/30234932/
https://pubmed.ncbi.nlm.nih.gov/30234932/
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2018.3097?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://dx.doi.org/10.1186/1471-2288-14-25
https://dx.doi.org/10.1177/0163278703255234
https://dx.doi.org/10.1177/0163278703255234
https://dx.doi.org/10.1002/sim.1186
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.295.6.676?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://dx.doi.org/10.1093/ageing/afq096
https://dx.doi.org/10.1093/ageing/aft204
https://dx.doi.org/10.1136/bmj.c2102
https://dx.doi.org/10.1136/bmj.c2102
https://dx.doi.org/10.1111/j.1532-5415.2005.53425.x
https://dx.doi.org/10.1111/j.1532-5415.2009.02176.x
https://dx.doi.org/10.1111/j.1532-5415.2009.02176.x
https://dx.doi.org/10.1056/NEJM199409293311301
https://dx.doi.org/10.1111/j.1532-5415.2009.02270.x
https://dx.doi.org/10.3310/hta25340
https://dx.doi.org/10.1056/NEJMoa2002183
https://dx.doi.org/10.1093/ageing/afp176
https://dx.doi.org/10.1093/ageing/afp176
https://dx.doi.org/10.1016/S0140-6736(98)06119-4
https://dx.doi.org/10.1016/S0140-6736(98)06119-4
https://dx.doi.org/10.1377/hlthaff.2014.1172
https://dx.doi.org/10.1093/ageing/afi053
https://dx.doi.org/10.1093/ageing/afi053
https://jamanetwork.com/journals/jama/fullarticle/10.1001/archinternmed.2010.169?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://dx.doi.org/10.1111/j.1532-5415.2008.01802.x
https://dx.doi.org/10.1111/j.1532-5415.2008.01802.x
https://dx.doi.org/10.2147/CIA.S57580
https://dx.doi.org/10.2147/CIA.S57580
https://dx.doi.org/10.1111/j.1532-5415.2008.01803.x
https://dx.doi.org/10.1111/j.1532-5415.2008.01803.x
https://www.ncbi.nlm.nih.gov/pubmed/11563205
https://dx.doi.org/10.1111/jgs.12026
https://dx.doi.org/10.1111/jgs.12026
https://dx.doi.org/10.3389/fneur.2022.943918
https://dx.doi.org/10.1093/ageing/31.3.203
https://dx.doi.org/10.1123/JAPA.2013-0101
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166

68

Clinical Review & Education US Preventive Services Task Force

Falls Clinic in preventing falls and injuries of
home-dwelling older adults: a randomised
controlled trial. Injury. 2014;45(1):265-271. doi:10.
1016/j.injury.2013.03.010

34. Pérula LA, Varas-Fabra F, Rodriguez V, et al;
EPICA Study Collaborative Group. Effectiveness of a
multifactorial intervention program to reduce falls
incidence among community-living older adults:
arandomized controlled trial. Arch Phys Med Rehabil.
2012;93(10):1677-1684. doi:10.1016/j.apmr.2012.03.
035

35. Russell MA, Hill KD, Day LM, et al. A randomized
controlled trial of a multifactorial falls prevention
intervention for older fallers presenting to emergency
departments. J Am Geriatr Soc. 2010;58(12):2265-
2274. doi:10.1111/j.1532-5415.2010.03191.x

36. Spice CL, Morotti W, George S, et al. The
Winchester falls project: a randomised controlled
trial of secondary prevention of falls in older
people. Age Ageing. 2009;38(1):33-40. doi:10.
1093/ageing/afn192

37. Wagner EH, LaCroix AZ, Grothaus L, et al.
Preventing disability and falls in older adults:

a population-based randomized trial. Am J Public
Health.1994;84(11):1800-1806. doi:10.2105/AJPH.
84.111800

38. van Haastregt JC, Diederiks JP, van Rossum E,
de Witte LP, Voorhoeve PM, Crebolder HF. Effects
of a programme of multifactorial home visits on falls
and mobility impairments in elderly people at risk:
randomised controlled trial. BMJ. 2000;321(7267):
994-998. doi:10.1136/bmj.321.7267.994

39. Fitzharris MP, Day L, Lord SR, Gordon I,

Fildes B. The Whitehorse NoFalls trial: effects on fall
rates and injurious fall rates. Age Ageing. 2010;39
(6):728-733. doi:10.1093/ageing/afq109

40. Barnett A, Smith B, Lord SR, Williams M,
Baumand A. Community-based group exercise
improves balance and reduces falls in at-risk older
people: a randomised controlled trial. Age Ageing.
2003;32(4):407-414. doi:10.1093/ageing/32.4.407

41. Buchner DM, Cress ME, de Lateur BJ, et al. The
effect of strength and endurance training on gait,
balance, fall risk, and health services use in
community-living older adults. J Gerontol A Biol Sci
Med Sci. 1997;52(4):M218-M224. doi:10.1093/
gerona/52A.4.M218

42. Campbell AJ, Robertson MC, Gardner MM,
Norton RN, Tilyard MW, Buchner DM. Randomised
controlled trial of a general practice programme of
home based exercise to prevent falls in elderly
women. BMJ. 1997;315(7115):1065-1069. doi:10.
1136/bmj.315.7115.1065

43. El-Khoury F, Cassou B, Latouche A, Aegerter P,
Charles MA, Dargent-Molina P. Effectiveness of two
year balance training programme on prevention of
fall induced injuries in at risk women aged 75-85
living in community: Ossébo randomised controlled
trial. BMJ. 2015;351:h3830. doi:10.1136/bmj.h3830

44. Karinkanta S, Kannus P, Uusi-Rasi K, Heinonen
A, Sievanen H. Combined resistance and
balance-jumping exercise reduces older women's
injurious falls and fractures: 5-year follow-up study.
Age Ageing. 2015;44(5):784-789. doi:10.1093/
ageing/afv064

45. Logghe IH, Zeeuwe PE, Verhagen AP, et al. Lack
of effect of Tai Chi Chuan in preventing falls in
elderly people living at home: a randomized clinical

JAMA July2,2024 Volume 332, Number1

trial. J Am Geriatr Soc. 2009;57(1):70-75. doi:10.
1111/j.1532-5415.2008.02064.x

46. Luukinen H, Lehtola S, Jokelainen J,
Vaananen-Sainio R, Lotvonen S, Koistinen P.
Pragmatic exercise-oriented prevention of falls
among the elderly: a population-based,
randomized, controlled trial. Prev Med. 2007;44(3):
265-271. doi:10.1016/j.ypmed.2006.09.011

47. Morgan RO, Virnig BA, Duque M, Abdel ME,
DeVito CA. Low-intensity exercise and reduction of
the risk for falls among at-risk elders. J Gerontol A
Biol Sci Med Sci: Series A. 2004;59(10):M1062-M1067.
doi:10.1093/gerona/59.10.M1062

48. Ng TP, Feng L, Nyunt MS, et al. Nutritional,
physical, cognitive, and combination interventions
and frailty reversal among older adults:
arandomized controlled trial. Am J Med. 2015;128
(11):1225-1236. doi:10.1016/j.amjmed.2015.06.017

49. Robertson MC, Devlin N, Gardner MM,
Campbell AJ. Effectiveness and economic
evaluation of a nurse delivered home exercise
programme to prevent falls, 1: randomised
controlled trial. BMJ. 2001;322(7288):697-701.
doi:10.1136/bmj.322.7288.697

50. Sherrington C, Lord SR, Vogler CM, et al.

A post-hospital home exercise program improved
mobility but increased falls in older people:
arandomised controlled trial. PLoS One. 2014;9(9):
e104412. doi:10.1371/journal.pone.0104412

51. Trombetti A, Hars M, Herrmann FR, Kressig RW,
Ferrari S, Rizzoli R. Effect of music-based multitask
training on gait, balance, and fall risk in elderly
people: a randomized controlled trial. Arch Intern
Med. 2011;171(6):525-533. doi:10.1001/archinternmed.
2010.446

52. Voukelatos A, Merom D, Sherrington C, Rissel
C, Cumming RG, Lord SR. The impact of a
home-based walking programme on falls in older
people: the Easy Steps randomised controlled trial.
Age Ageing. 2015;44(3):377-383. doi:10.1093/
ageing/afu186

53. Siegrist M, Freiberger E, Geilhof B, et al. Fall
prevention in a primary care setting. Dtsch Arztebl
Int. 2016;113(21):365-372. doi:10.3238/arztebl.
2016.0365

54. Stathi A, Greaves CJ, Thompson JL, et al. Effect
of a physical activity and behaviour maintenance
programme on functional mobility decline in older
adults: the REACT (Retirement in Action)
randomised controlled trial. Lancet Public Health.
2022;7(4):e316-e326. doi:10.1016/52468-2667(22)
00004-4

55. Rosado H, Bravo J, Raimundo A, Carvalho J,
Marmeleira J, Pereira C. Effects of two 24-week
multimodal exercise programs on reaction time,
mobility, and dual-task performance in
community-dwelling older adults at risk of falling:
arandomized controlled trial. BMC Public Health.
2021;21(suppl 2):408. doi:10.1186/512889-021-
10448-x

56. Suikkanen S, Soukkio P, Aartolahti E, et al.
Effect of 12-month supervised, home-based
physical exercise on functioning among persons
with signs of frailty: a randomized controlled trial.
Arch Phys Med Rehabil. 2021;102(12):2283-2290.
doi:10.1016/j.apmr.2021.06.017

57. Callisaya ML, Jayakody O, Vaidya A, Srikanth V,
Farrow M, Delbaere K. A novel cognitive-motor
exercise program delivered via a tablet to improve

USPSTF Review: Interventions to Prevent Falls in Older Adults

mobility in older people with cognitive
impairment—StandingTall Cognition and Mobility.
Exp Gerontol. 2021;152:111434. doi:10.1016/j.exger.
2021111434

58. Tuvemo Johnson S, Anens E, Johansson AC,
Hellstréom K. The Otago Exercise Program with or
without motivational interviewing for
community-dwelling older adults: a 12-month
follow-up of a randomized, controlled trial. J App/
Gerontol. 2021;40(3):289-299. doi:10.1177/
0733464820902652

59. GoldbergSE, van der Wardt V, Brand A, et al;
PrAISED Study Group. Promoting activity,
Independence and stability in early dementia
(PrAISED): a, multisite, randomised controlled,
feasibility trial. BMC Geriatr. 2019;19(1):353. doi:10.
1186/512877-019-1379-5

60. Lipsitz LA, Macklin EA, Travison TG, et al.
A cluster randomized trial of tai chi vs health
education in subsidized housing: the MI-WiSH
study. J Am Geriatr Soc. 2019;67(9):1812-1819.
doi:10.1111/jgs.15986

61. Oliveira JS, Sherrington C, Paul SS, et al.

A combined physical activity and fall prevention
intervention improved mobility-related goal
attainment but not physical activity in older adults:
arandomised trial. J Physiother. 2019;65(1):16-22.
doi:10.1016/}.jphys.2018.11.005

62. Lamb SE, Mistry D, Alleyne S, et al. Aerobic and
strength training exercise programme for cognitive
impairment in people with mild to moderate
dementia: the DAPA RCT. Health Technol Assess.
2018;22(28):1-202. doi:10.3310/hta22280

63. Miko |, Szerb |, Szerb A, Bender T, Poor G.
Effect of a balance-training programme on postural
balance, aerobic capacity and frequency of falls in
women with osteoporosis: a randomized controlled
trial. J Rehabil Med. 2018;50(6):542-547. doi:10.
2340/16501977-2349

64. Merom D, Mathieu E, Cerin E, et al. Social
dancing and incidence of falls in older adults:

a cluster randomised controlled trial. PLoS Med.
2016;13(8):€1002112. doi:10.1371/journal.pmed.
1002112

65. Ohman H, Savikko N, Strandberg T, et al.
Effects of exercise on functional performance and
fall rate in subjects with mild or advanced
Alzheimer's disease: secondary analyses of a
randomized controlled study. Dement Geriatr Cogn
Disord. 2016;41(3-4):233-241. doi:10.1159/000445712

66. Chyu MC, James CR, Sawyer SF, et al. Effects of
tai chi exercise on posturography, gait, physical
function and quality of life in postmenopausal
women with osteopaenia: a randomized clinical
study. Clin Rehabil. 2010;24(12):1080-1090. doi:10.
1177/0269215510375902

67. Kronhed AG, Hallberg I, Odkvist L, Moller M.
Effect of training on health-related quality of life,
pain and falls in osteoporotic women. Adv Physiother.
2009;11(3):154-165. doi:10.1080/
14038190902896659

68. Korpelainen R, Keindnen-KiukaanniemiS,
Heikkinen J, Vaananen K, Korpelainen J. Effect of
impact exercise on bone mineral density in elderly
women with low BMD: a population-based
randomized controlled 30-month intervention.
Osteoporos Int. 2006;17(1):109-118. doi:10.1007/
s00198-005-1924-2

jama.com

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Northwell Health user on 02/18/2026


https://dx.doi.org/10.1016/j.injury.2013.03.010
https://dx.doi.org/10.1016/j.injury.2013.03.010
https://dx.doi.org/10.1016/j.apmr.2012.03.035
https://dx.doi.org/10.1016/j.apmr.2012.03.035
https://dx.doi.org/10.1111/j.1532-5415.2010.03191.x
https://dx.doi.org/10.1093/ageing/afn192
https://dx.doi.org/10.1093/ageing/afn192
https://dx.doi.org/10.2105/AJPH.84.11.1800
https://dx.doi.org/10.2105/AJPH.84.11.1800
https://dx.doi.org/10.1136/bmj.321.7267.994
https://dx.doi.org/10.1093/ageing/afq109
https://dx.doi.org/10.1093/ageing/32.4.407
https://dx.doi.org/10.1093/gerona/52A.4.M218
https://dx.doi.org/10.1093/gerona/52A.4.M218
https://dx.doi.org/10.1136/bmj.315.7115.1065
https://dx.doi.org/10.1136/bmj.315.7115.1065
https://dx.doi.org/10.1136/bmj.h3830
https://dx.doi.org/10.1093/ageing/afv064
https://dx.doi.org/10.1093/ageing/afv064
https://dx.doi.org/10.1111/j.1532-5415.2008.02064.x
https://dx.doi.org/10.1111/j.1532-5415.2008.02064.x
https://dx.doi.org/10.1016/j.ypmed.2006.09.011
https://dx.doi.org/10.1093/gerona/59.10.M1062
https://dx.doi.org/10.1016/j.amjmed.2015.06.017
https://dx.doi.org/10.1136/bmj.322.7288.697
https://dx.doi.org/10.1371/journal.pone.0104412
https://jamanetwork.com/journals/jama/fullarticle/10.1001/archinternmed.2010.446?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://jamanetwork.com/journals/jama/fullarticle/10.1001/archinternmed.2010.446?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://dx.doi.org/10.1093/ageing/afu186
https://dx.doi.org/10.1093/ageing/afu186
https://dx.doi.org/10.3238/arztebl.2016.0365
https://dx.doi.org/10.3238/arztebl.2016.0365
https://dx.doi.org/10.1016/S2468-2667(22)00004-4
https://dx.doi.org/10.1016/S2468-2667(22)00004-4
https://dx.doi.org/10.1186/s12889-021-10448-x
https://dx.doi.org/10.1186/s12889-021-10448-x
https://dx.doi.org/10.1016/j.apmr.2021.06.017
https://dx.doi.org/10.1016/j.exger.2021.111434
https://dx.doi.org/10.1016/j.exger.2021.111434
https://dx.doi.org/10.1177/0733464820902652
https://dx.doi.org/10.1177/0733464820902652
https://dx.doi.org/10.1186/s12877-019-1379-5
https://dx.doi.org/10.1186/s12877-019-1379-5
https://dx.doi.org/10.1111/jgs.15986
https://dx.doi.org/10.1016/j.jphys.2018.11.005
https://dx.doi.org/10.3310/hta22280
https://dx.doi.org/10.2340/16501977-2349
https://dx.doi.org/10.2340/16501977-2349
https://dx.doi.org/10.1371/journal.pmed.1002112
https://dx.doi.org/10.1371/journal.pmed.1002112
https://dx.doi.org/10.1159/000445712
https://dx.doi.org/10.1177/0269215510375902
https://dx.doi.org/10.1177/0269215510375902
https://dx.doi.org/10.1080/14038190902896659
https://dx.doi.org/10.1080/14038190902896659
https://dx.doi.org/10.1007/s00198-005-1924-2
https://dx.doi.org/10.1007/s00198-005-1924-2
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166

USPSTF Review: Interventions to Prevent Falls in Older Adults

69. Tomita M, Fisher N, Ramsey D, et al. Effects of
Virtual-Group Exercise at Home (V-GEAH) on
adherence and fall risks in older adults with a

history of falling. Gerontol Geriatr Res. 2016;2(3):1018.

70. Rikkonen T, Sund R, Koivumaa-Honkanen H,
Sirola J, Honkanen R, Kroger H. Effectiveness of
exercise on fall prevention in community-dwelling
older adults: a 2-year randomized controlled study
of 914 women. Age Ageing. 2023;52(4):afad059.
doi:10.1093/ageing/afad059

71. Kovacs E, Prokai L, Mészaros L, Gondos T.
Adapted physical activity is beneficial on balance,
functional mobility, quality of life and fall risk in
community-dwelling older women: a randomized

single-blinded controlled trial. Eur J Phys Rehabil Med.

2013;49(3):301-310.

72. Uusi-Rasi K, Patil R, Karinkanta S, et al. Exercise
and vitamin D in fall prevention among older

women: a randomized clinical trial. JAMA Intern Med.

2015;175(5):703-711. doi:10.1001/jamainternmed.
2015.0225

73. Voukelatos A, Cumming RG, Lord SR, Rissel C.
A randomized, controlled trial of tai chi for the
prevention of falls: the Central Sydney tai chi trial.

J Am Geriatr Soc. 2007;55(8):1185-1191. doi:10.1111/j.
1532-5415.2007.01244.x

74. Delbaere K, Valenzuela T, Lord SR, et al.
E-health StandingTall balance exercise for fall
prevention in older people: results of a two year
randomised controlled trial. BMJ. 2021;373(740):
n740. doi:10.1136/bmj.n740

75. Guirguis-Blake JM, Michael YL, Perdue LA,
Coppola EL, Beil TL. Interventions to prevent falls in
older adults: updated evidence report and
systematic review for the US Preventive Services
Task Force. JAMA. 2018;319(16):1705-1716. doi:10.
1001/jama.2017.21962

76. Caristia S, Campani D, Cannici C, et al. Physical
exercise and fall prevention: a systematic review

jama.com

and meta-analysis of experimental studies included
in Cochrane reviews. Geriatr Nurs. 2021;42(6):1275-
1286. doi:10.1016/j.gerinurse.2021.06.001

77. de Souto Barreto P, Rolland Y, Vellas B, Maltais
M. Association of long-term exercise training with
risk of falls, fractures, hospitalizations, and
mortality in older adults: a systematic review and
meta-analysis. JAMA Intern Med. 2019;179(3):394-
405. doi:10.1001/jamainternmed.2018.5406

78. Elliott S, Leland NE. Occupational therapy fall
prevention interventions for community-dwelling
older adults: a systematic review. Am J Occup Ther.
2018;72(4):7204190040p1-7204190040pT1. doi:10.
5014/ajot.2018.030494

79. 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(7):CD012221. doi:10.1002/14651858.
CD012221.pub2

80. Hopewell S, Copsey B, Nicolson P, Adedire B,
Boniface G, Lamb S. Multifactorial interventions for
preventing falls in older people living in the
community: a systematic review and meta-analysis
of 41trials and almost 20 000 participants. BrJ
Sports Med. 2020;54(22):1340-1350. doi:10.1136/
bjsports-2019-100732

81. Klempel N, Blackburn NE, McMullan IL, et al.
The effect of chair-based exercise on physical
function in older adults: a systematic review and
meta-analysis. Int J Environ Res Public Health. 2021;
18(4):1902. doi:10.3390/ijerph18041902

82. Sherrington C, Fairhall NJ, Wallbank GK, et al.
Exercise for preventing falls in older people living in
the community. Cochrane Database Syst Rev. 2019;1
(1):CD012424. doi:10.1002/14651858.CD012424.
pub2

83. Sherrington C, Fairhall N, Kwok W, et al.
Evidence on physical activity and falls prevention

US Preventive Services Task Force Clinical Review & Education

for people aged 65+ years: systematic review to
inform the WHO guidelines on physical activity and
sedentary behaviour. Int J Behav Nutr Phys Act.
2020;17(1):144. doi:10.1186/s12966-020-01041-3

84. Zhao R, Bu W, Chen X. The efficacy and safety
of exercise for prevention of fall-related injuries in
older people with different health conditions, and
differing intervention protocols: a meta-analysis of
randomized controlled trials. BVC Geriatr. 2019;19
(1):341. doi:10.1186/512877-019-1359-9

85. Meekes WM, Korevaar JC, Leemrijse CJ,

van de Goor IA. Practical and validated tool to
assess falls risk in the primary care setting:

a systematic review. BMJ Open. 2021;11(9):e045431.
doi:10.1136/bmjopen-2020-045431

86. Lin CC, Meardon S, O'Brien K. The predictive
validity and clinical application of Stopping Elderly
Accidents, Deaths & Injuries (STEADI) for fall risk
screening. Adv Geriatr Med Res. 2022;4(3):e220008.
doi:10.20900/agmr20220008

87. Taylor ME, Wesson J, Sherrington C, et al.
Tailored exercise and home hazard reduction
program for fall prevention in older people with
cognitive impairment: the i-FOCIS randomized
controlled trial. J Gerontol A Biol Sci Med Sci. 2021;
76(4):655-665. doi:10.1093/gerona/glaa241

88. Sherrington C, Fairhall N, Kirkham C, et al.
Exercise to reduce mobility disability and prevent
falls after fall-related leg or pelvic fracture:
RESTORE randomized controlled trial. J Gen Intern
Med. 2020;35(10):2907-2916. doi:10.1007/s11606-
020-05666-9

89. Hamer MK, DeCamp M, Bradley CJ, Nease DE
Jr, Perraillon MC. Adoption and value of the
Medicare annual wellness visit: a mixed-methods
study. Med Care Res Rev. 2023;80(4):433-443.
doi:10.1177/10775587231166037

JAMA July2,2024 Volume 332, Number1

© 2024 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Northwell Health user on 02/18/2026

69


https://dx.doi.org/10.1093/ageing/afad059
https://www.ncbi.nlm.nih.gov/pubmed/23486300
https://www.ncbi.nlm.nih.gov/pubmed/23486300
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2015.0225?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2015.0225?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://dx.doi.org/10.1111/j.1532-5415.2007.01244.x
https://dx.doi.org/10.1111/j.1532-5415.2007.01244.x
https://dx.doi.org/10.1136/bmj.n740
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2017.21962?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2017.21962?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://dx.doi.org/10.1016/j.gerinurse.2021.06.001
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamainternmed.2018.5406?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166
https://dx.doi.org/10.5014/ajot.2018.030494
https://dx.doi.org/10.5014/ajot.2018.030494
https://dx.doi.org/10.1002/14651858.CD012221.pub2
https://dx.doi.org/10.1002/14651858.CD012221.pub2
https://dx.doi.org/10.1136/bjsports-2019-100732
https://dx.doi.org/10.1136/bjsports-2019-100732
https://dx.doi.org/10.3390/ijerph18041902
https://dx.doi.org/10.1002/14651858.CD012424.pub2
https://dx.doi.org/10.1002/14651858.CD012424.pub2
https://dx.doi.org/10.1186/s12966-020-01041-3
https://dx.doi.org/10.1186/s12877-019-1359-9
https://dx.doi.org/10.1136/bmjopen-2020-045431
https://dx.doi.org/10.20900/agmr20220008
https://dx.doi.org/10.1093/gerona/glaa241
https://dx.doi.org/10.1007/s11606-020-05666-9
https://dx.doi.org/10.1007/s11606-020-05666-9
https://dx.doi.org/10.1177/10775587231166037
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2024.4166

