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Journal of the American Medical Directors

S Association
Volume 26, Issue 9, September 2025, 105765

Review Article

Risk Factors for Falls in Community-

Dwelling Older Adults: An Umbrella
Review

Counts of Meta-Analysis Relationships
Stephanie Saunders MScPT, Cassandra D'Amore PhD, Quikui |
Nabil Abd El-Moneim MScPT, Julie Richardson PhD, PT, Ayse K :
Significance
Insignificant
B Significant

Beauchamp PhD, PT & X

Count
=)

e 2004 -2023

* 57 reviews

* Most high-income countries
* 29risk factors
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ELSEVIER Volume 62, Part A, March—April 2025, Pages 272-279

Featured Article

Risk factors for falls in older people with
pre-frailty: A systematic review and
meta-analysis

Haiyan Jing ¢, Yulan Chen ® & & | Bijuan Liang ®, Zhihe Tian ®, Feng Song ¢, Mingzhi Chen ©

, Wenxuan Kong ¢, Yihan Duan °

e 26 studies
* Moderate-high quality
e 16 potential fall risk factors

Significant risk factors

Peripheral neuropathy
Decreased gait speed
Decreased ADL ability
Decreased grip strength
Female gender

Pain

Fall history

Age

Odds Ratio

3.18
1.90
1.57
1.53
1.51
1.47
1.20
1.10
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journal homepage: www.jamda.com

Review Article

Prevalence and Risk Factors for Falls in Older Adults With Diabetes: Significant risk factors Odds Ratio

A Systematic Review and Meta-Analysis

Tuonan Liu MS*", Yue Lin MS*®, Rui Qi MS*, Xuan Chen MS*, Yingjing Xiao MS*, Hypoglycaemia 2.22
Wenrong Xu BS©, Jie Yao MS"", Yan Hua PhD * Depression 2.292
Diabetic peripheral neuropathy 2.15

Gaitissues 2.01

* 32 studies Balance problems 1.91

° 23,666 participants Walking aid use 1.90
Impaired cognitive function 1.77

Diabetic retinopathy 1.72

* 309 preva lence falls Visual function abnormalities 1.60

Weight loss 1.55

Better sleep 0.55

Female sex 1.35

Older age -
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&) COCh rane Trusted evidence.
= . Informed decisions.
1 I—l b ra ry Better health.

Cochrane Database of Systematic reviews Review - Intervention

Interventions for preventing falls in older people in care facilities

& Suzanne M Dyer, Wing S Kwok, Jenni Suen, Rik Dawson, Dylan Kneale, Katy Sutcliffe, Lotta J Seppala, Keith D Hill,
Ngaire Kerse, Geoffrey R Murray, Nathalie van der Velde, Catherine Sherrington, lan D Cameron

Version published: 20 August 2025 Version history
https://doi.org/10.1002/14651858.CD016064 (&

Multifactorial interventions
e 104 studies » probably reduces the number of fallers, not rate of falls
* 68,964 participants * larger effects if put in place with facility staff and individualised
* Average age 84 years
* 72% women

Exercise
* probably reduces the number of fallers and rate of falls
* needsto be ongoing

Medication optimisation (single intervention)
* little or no difference to number of fallers or rate of falls

Vitamin D supplementation
* Probably reduces rate of falls

Dairy foods (dietitian assistance with menu design)
* may decrease the risk of falling and fractures (1 trial)



6 Cochrane Trusted evidence.
= . Informed decisions.
1 Ll bra ry Better health.

Cochrane Reviews ¥ Clinical Answers

Cochrane Database of Systematic Reviews Review - Intervention

Interventions for preventing falls in older people in hospitals
Charlotte McLennan et al., 2026

* Exercise: may reduce risk of falling in subacute setting; little or no effect in acute setting.
* Medication optimisation: uncertain effects

* Service model change: (change in model of care or organisational system for fall reduction)
probably reduces the rate of falls in acute settings

* 55trials (32 new) * Education: (patient, staff or multicomponent) probably reduces the rate and risk of falls,

* 104,474 studies uncertain in those with cognitive impairment
* Average age 79 years

e 45% women

* Mostly low certainty
evidence * Multifactorial interventions: (based on a fall risk-assessment) probably reduces the rate and

risk of falls

* Environment/assistive technology: uncertain of the effect of low-low beds, no strong evidence
for other approaches (e.g. alarms)

* Multiple interventions: (care bundle, e.g. aids + social environment + medication review) may
reduce risk of falls
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Home based, tailored intervention to reduce rate o falls after

stroke (FAST): randomised trial

Assessed for eligibility

(EED
Excluded
382 Did not meet inclusion criteria
57 Transient ischaemic attack
1 <50 years old

> 23 >5years after stroke

17 Not community dwelling

18 Unable towalk 10 m
219 Too good at walking

47 Cognitive or language problems
17 Declined to participate

Randomised
Lindy Clemson," Katharine Scrivener,” Natasha Lannin,>* Louise Ada,' Sally Day," Ingrid Lin,’ ( A )
Stephen Isbel,” Anne Cusick,* Benjamin Gardner,® Elisabeth Preston,” Gillian Heller,” B ot
Catherine M Dean’; on behalf of the FAST Study Group e e e e e Moot

4 Did notreceive allocated intervention

(i 11)
_ o
0 (i 0]
/0 fa l-l-e rS Lost to follow-up for primary outcome

20 Lost to follow-up for secondary outcome at

6 months
t H 24 Lost to follow-up for secondary outcome at
n O S I g 12 months

|

Analysed for primary outcome
165 12 months’ fall data
21 <12 months’ fall data

* 370 participants

e Within 5 years of stroke
* Aged >50 years

e Living in the community
* Abletowalk 10 m

Home based tailored intervention (OT+physio) for 6 months, incl.: ERelided ram mmaiyais

1. habit forming functional exercise (LiFE program) » adherence score 15/24

2. home fall hazard reduction > 77% implemented >half recommendations
3. goal directed community mobility coaching > 79% set goals

- 10 home visits

l

(i 0)

Lost to follow-up for primary outcome
15 Lost to follow-up for secondary outcome at
6 months
19 Lost to follow-up for secondary outcome at

12 months

Analysed for primary outcome
172 12 months’ fall data
12 <12 months’ fall data

(i 0)

Excluded from analysis



Age and Ageing 2025; 54: afaf242
https://doi.org/10.1093/ageing/afaf242

®© The Author(s) 2025. Published by Oxford University Press on behalf of the British Geriatrics Socier
This is an Open Access article distributed under the terms of the Creative Commons Attributic
License (https//creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distributio
and reproduction in any medium, provided the original work is properly citec

CLINICAL TRIAL

Synergistic effects of exercise, cognitive training
and vitamin D on gait performance and falls in
mild cognitive impairment—secondary
outcomes from the SYNERGIC trial

FrReDERICO PIERUCCINI-FARIA'Z T SURIM SoN** 12 GUANGYONG ZouU*
LAURA E. MiDDLETON®" 27, Nick W. BRay*# 2, MaxIME LUSSIER'®
MaRK SPEECHLEY'? 2, TERESA LIU-AMBROSE'*!'*!°
KaRen Z. H. LI, SaRAH FrRaser™
MANUEL MoNTERO-ODASSO'

, QUINCY J. ALMEIDA® (2,

, J. KEVIN SHOEMAKER'' (2,

, AMER M. BURHAN'®!"12) RicHARD CamMicioL'® 2,
. Nicoras Berryman? > {2 Louis BHEREr™ > (2,
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Baseline 6 months change

‘ 853 Individuals assessed for eligibility ‘

678 Not enrolled
528 Mot meeting inclusion criteria
506 Not MCI
22 Too physically active
68 Meeting exclusion criteria
14 Dementia

| 175 randomized ‘

> 12 Hearing and visual issues

11 Donepezil
31 Medical reasons
82 Other reasons
38 lack of commitment
16 Transportation problems
14 Not interested
14 Reasons not indicated

35 Arm 1 36 Arm 2 | 37 Arm 3 34 Arm 4 33Am 5
Exercise Exercise Exercise Exercise
Coghnitive training Coghnitive training
Vitamin D Vitamin D
1 No gait data due to 2 No gait at TO due to P -
B i 8 . || 1MNogaitat TO due to lp| 1Mo galtatTOdue to lp| 3No gait at T due to
assessment issues assessment Issues assessment issues assessment issues assessment issues
1 drop put at TO 1 dropout at TO 2 dropouts at T 2 dropouts at T0
¥ v r ¥ h 4

33 Completed gait
assessments at TO

34 Completed gait
assessments at TO

35 Completed gait
assessments at TO

31 Completed gait
assessments at TO

28 Completed gait
assessments at TO

5nogaitat Té 12 No gaitat Te 8 MNo gait at T6 7 Nogalt at T6 6 No gait at T6
| 2dropouts oy | Bdropouts > 3 drop outs = 3 drop outs lp| 3dropouts -
2 COVID-19 restrictions 2 COVID-19 restrictions 5 COVID-19 restrictions i ™| 2COVID-19 restrictions 2 COVID-19 restrictions | |
1 assessment issues 4 3ssessment issues ' ! 2 assessment issues 1 assessment issues
v 3 K A i ¥

22 Completed gait
assessments at T

. 27 Completed gait
i| assessments at T

28 Completed gait
assessments at T

24 Completed gait
assessments at T6

22 Completed gait
assessments at T

I I I

v

hd

33 included in the final | 35included in the final
analysis (5 imputations at P H i analysis (8 imputations at T&)
T6)

34 included in the final analysis
{12 imputations at T6)

i 31included in the final
i analysis {7 imputations at
| T8) [

28 included in the final
analysis (6 imputations at
T6)

Exercise
and Cog
train
66%

fewer
falls

Exercise
35%
fewer
falls




Rate Ratio Rate Ratio Risk of Bias
Study or Subgroup log[Rate Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFTF & F " ﬁﬁ
3.8.1 High fall risk —_ _
Lurie, 2013 092 036 7.8% 0.40 [0.20, 0.81] 00900 —
Lurie, 2020 0.1 0.06 19.2% 1.11[0.98, 1.24] il 208
Maki 2008 0 071 28% 1.00 [0.25, 4.02] 020070 ¥ .
Mansfield, 2010 0.34 065 3.3% 14nm 20 &0 acsaaaa -
Rieger 2023 023 042 64% o Rate Rat
Shimada 2004 -0.63 0.46 5.7% Study or Subgroup  log[Rate Ratioc] SE Weight IV, Random, 95% CI IV, Random, !
Subtotal (95% Cl) 45.2%
. . s B _ ) 3.1.1 Overground walkaway
Heterogeneity: Tau? = 0.13; Chi? = 10.77, df = 5 (P = 0.06); Pai. 2014 069 03  96% 0.50 [0.28, 0.90] S [l
Test for overall effect: Z = 1.04 (P = 030) Subtotal (95% CI) 9.6% 0.50 [028, O.QD] ‘
Heterogeneity: Not applicable
3'8"2 Healthy Test for overall effect: Z = 2.30 (P = 0.02)
Aviles, 2019 029 067 3.1%
Norgaard, 2023 -0.23 017 14.9% 3.1.2 Treadmill
Pai, 2014 -0.69 03  9.6% Aviles, 2019 029 067 3.1% 0.75[0.20, 2.78] — 2@22272
Rogers, 2021a -0.16 0.38  7.3% Lurie, 2013 092 036 7.8% 0.40 [0.20, 0.81] —_— 0000:0
Rogers, 2021b 081 034  84% Lurie, 2020 0.1 0.06 19.2% 1.11[0.98, 1.24] o @200~
Wang 2022 017 025 11.4% Norgaard, 2023 023 017 14.9% 0.79[0.57, 1.11] - (11T 1T 11
Subtotal (95% Cl) 54.8% Rieger 2023 023 042  6.4% 0.79[0.35, 1.81] — (111 1T]
Heterogeneity: Tau? = 0.05; Chiz = 7.72, df =5 (P = 0.17); ©  Shimada 2004 0.63 046 5.7% 0.53[0.22, 1.31] — 2@22202
Test for overall effect: Z = 1.97 (P = 0.05) Wang 2022 017 025 11.4% 1.19[0.73, 1.93] T 002000
Subtotal (95% Cl) 68.5% 0.85 [0.64, 1.12] q
Total (95% ClI) 100.0% Heterogeneity: Tau? = 0.06; Chi? = 13.65, df = 6 (P = 0.03); I* = 56% Rate Ratio Rate Ratio Risk of Bias
Heterogeneity: Tau? = 0.08; Chi* = 25.33, df = 11 (P = 0.00¢  Test for overall effect: Z = 1.18 (P = 0.24) Study or Subgroup __log[Rate Ratio] SE Weight IV, Random, 95% ClI IV, Random, 95% CI ABCDEF
Test for overall effect: Z=2.03 (P = 0.04) . 3.9.1 Higher dose (>6 hours)
Test for subgroup differences: Chi? = 0.07, df = 1 (P =0.79) ~ 3.1.3 Standing/Manual Aviles, 2019 029 067 31% 0.75[0.20, 2.78] 2@22 77
Maki 2008 0 071  28% 1000025, \1ak 2008 0 071 28% 1.00 [0.25, 4.02] 020020
Mansfield, 2010 0.34 065  3.3% 1.4000.39, \ansfield, 2010 034 065 33% 1.40 [0.39, 5.02] 020000
Rogers, 2021a 016 038 7.3% 0851040, pogers, 2021a 016 038 7.3% 0.85 [0.40, 1.79] — 00220
g‘ﬁg‘fﬁﬁ(":g‘; o FOCIR0-54 zﬁ-g{/‘; g;‘f[[gﬁ' Rogers, 2021b 081 034 84% 0.44[0.23,0.87] ———— 807220
_ . - U Shimada 2004 063 046 57% 053[0.22,131 ————— 2@22272
Heterogeneity: Tau? = 0.03; Chi? = 3.44, df = 3 (P =0.33); I?’=13% Subtotal (95% Cl) 30.6% 0.67 [0.46, 0.97] -
ezt foroverallietect 2= S8R =I0-17) Heterogeneity: Tau? = 0.00; Chi2 = 3.74, df = 5 (P = 0.59); I? = 0%
Total (95% Cl) 100.0% 0.7 [0.60, Test for overall effect: Z=2.11 (P = 0.03)
Heterogeneity: Tau? = 0.08; Chi* = 25.33, df = 11 (P = 0.008); I =57% 3.9.2 Lower dose (<6 hours)
Tost for overall effect: Z = 2.03 (P = 0.04) Lurie, 2013 092 036 7.8% 0.40[0.20,0.81] ———— e9®0-:0
Test for subgroup differences: Chi? = 2.65, df = 2 (P = 0.28), I? = 21.4% Lurie, 2020 04 0.06 19.2% 1.11[0.98, 1.24] - .. 2 .. ?
; Norgaard, 2023 023 017 14.9% 0.79[0.57, 1.11 —r 000060
Shivam Sharma, et al. Pai,92014 069 03 9.6% 0.50 Eo.za, o.go% B — 2@2@7 2
Rieger 2023 023 042 6.4% 0.79[0.35, 1.81] —_— ::.:::
. . . Wang 2022 017 025 11.4% 1.19[0.73, 1.93 —1— ?
Perturbation-Based Balance Training Reduces Falls and Subtotal (95% C1) S4% 0501089 110] -
. . . . . Heterogeneity: Tau? = 0.09; Chi? = 17.07, df =5 (P = 0.004); I?=71%
Fall Injuries in Older People: Insights on Mechanisms Teetfor ovoral act 2= (97 P mOAT)
and Optimal Training Parameters from a Systematic Total (95% Cl) 1000% orrioeo0% @
Heterogeneity: Tau? = 0.08; Chi? = 25.33, df = 11 (P = 0.008); I = 57% 02 05 1 ) :

Review and Meta-Analysis

Test for overall effect: Z=2.03 (P = 0.04)
Test for subgroup differences: Chi? = 0.55, df = 1 (P = 0.46), 1> = 0%

Favours [PBT] Favours [Control]
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Age and Ageing
| Eﬁ%&:@ll?i‘?{li'
Falling short on implementation of fall prevention

guidelines in health services: a systematic review
with meta-analysis 3

Melanie N Haley ™, Catherine Sherrington, Katherine Lawler, Katherine E Harding,

Margaret Lord, Stuart Williams, Nicholas F Taylor

Age and Ageing, Volume 54, Issue 10, October 2025, afaf307,

« 55 studies

« >115 000 patients

- 14 fall prevention guidelines
« Methodological quality poor

« Median reach of guideline implementation 64%

Implementing guidelines did not prevent falls
- Adoption of fall prevention recommendations by health
professionals improved

« Adherence of patients to recommendations ranged 7-73%.



Effectiveness of implementation strategies for uptake of fall
prevention interventions in community care: A systematic
review

Siv Linnerud, Linda Aimée Hartford Kvael, Birgitte Graverholt, Maria Bjerk, Kristin Taraldsen, Therese Brovold

Study Single strategies of the implementation strategy Direction of effects
. (year) Favors Impl. | Favors
4 papers (3 studies) strategy | control
2/3 Stu d | es were Ste p pl ng on Implementation outcomes: Number of fall prevention interventions held
Ford Train-the-trainer X

(2017) Conduct educational outreach visits
Recruit, designate and train for leadership

A systematic implementation strategy to train/educate Faciitation

. . Guse Access new funding X
Sta ke hOl.d erscanim p rove the num be r Of fa I_l preve nt| on (2015) Assess for readiness and identify barriers and facilitators
. . . L. Con_cjuct local need_s f'assessment _
interventions hosted by counties and communities. Faciltate relay of clinical data to providers

Provide local technical assistance
Use implementation advisor
Make training dynamic

Significant gap in research concerning the effectiveness _____| Distribute educafional materials _ L
. . . . . Clinical outcomes: Falls injuries resulting in emergency department or hospital admission
of implementation strategies for integrating fall Ganz | Audit and provide feedback X
. . . . . (2015) Distribute educational materials
prevention interventions into practice. Make training dynamic

Remind clinicians

Guse Access new funding X
(2015) Assess for readiness and identify barriers and facilitators
Conduct local needs assessment

Facilitate relay of clinical data to providers

Provide local technical assistance

Use implementation advisor

Make training dynamic

Distribute educational materials

https://doi.org/10.1371/journal.pone.0322727.t004




Australian Fall Guidelines - 2025

 Based on Cochrane review and expert advice

e Settings: hospitals, residential aged care, community care

AUSTRALIAN COMMISSION
on SAFETY ano QUALITY w HEALTH CARE

Preventing falls and harm
from falls in Older People

Best Practice Guidelines for
Australian Hospitals

AUSTRALIAN COMMISSION
on SAFETY ano QUALITY w HEALTH CARE

Preventing falls and harm
from falls in Older People

Best Practice Guidelines for
Australian Residential Aged Care Services

AUSTRALIAN COMMISSION
on SAFETY ano QUALITY w HEALTH CARE

Preventing falls and harm
from falls in Older People

Best Practice Guidelines for
Community Care in Australia

ORXHHC,

gl i 8" 5 B
.... .- I. ENEE _EEEN ‘.
B sl e et B
N = L1 \ 1) [ L] ll!=.=.=i E:i‘.
Rt S b
o By Taigl ¥ N
a8 I=II-E = =:===-. ‘==EI'=I=. =I




Australian Fall Guidelines
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Areas of focus for best practice in fall prevention

consider the following risk factors:

. CO Fall risk assessment @ Balance and mobility ‘ﬁ Cognitive impairment

@ Dizziness and vertigo Vision @ Hearing
Q Environmental risks @ Medicine and Medicines Review e Osteoporosis
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AUSTRALIAN COMMISSION
SAFETY ano QUALITY wHEALTH CARE

Personalised multifactorial fall prevention intervention

Tailored education — patients, staff, families

Geriatric orthopaedic care post hip fracture

Home safety by OT upon discharge

Preventing falls and harm
from falls in Older People

Best Practice Guidelines for
Australian Hospitals
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Australian Fall Guidelines - AGED CARE

AUSTRALIAN COMMISSION
on SAFETY ano QUALITY i HEALTH CARE

* Multifactorial fall prevention intervention (personal and targeted)

* Tailored supervised exercise (must be ongoing)

* Diets with adequate protein and calcium (3.5 daily servings of dairy)
* Vitamin D supplements (daily or weekly)

* Osteoporosis medications as required

* Consider hip protectors

Preventing falls and harm
from falls in Older People

Best Practice Guidelines for
Australian Residential Aged Care Services
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Australian Fall Guidelines - COMMUNITY
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AUSTRALIAN COMMISSION
on SAFETY o QUALITY w HEALTH CARE For all:

* Exercise —balance training, functional

Increased risk:
* Exercise - individually tailored
* Home safety intervention

* Multi-component intervention

As required:

Preventing falls and harm ° Podiatry ° Eyewear prescription
from falls in Older People ! . .

e Cataract surgery * Vitamin D supplementation
Bectiie U i am = fon  Medicationreview ¢ QOsteoporosis medications

Community Care in Australia

* Pacemakers




New guidelines published

2, Adults & Older Adults Adults & Older Adults Adults & Older Adults
B gl mmm“wmmg (18 YEARS AND OVER) WITH DISABILITY WITH CHRONIC CONDITIONS
PHYSICAL ACTIVITY, | | |
SEDENTARY M - - - -
. oderate-to-vigorous intensity, 30+ mins, most days
BEHAVIOUR & g y y
SLEEP: « Muscle-strengthening, 2+ days/week
24-HOUR MOVEMENT
FOR HEALTH & * Functional activities: mobility, balance, coordination, 3+ days/week
WELLBEING , _ _ .
* Several hours light-intensity, daily
g‘;’ " * Less sedentarytime
i 2 i
Ao * Sufficient sleep
Q.._-O o

La
" Guidelines for

Adults & Older Adults
(18 years and over)

Replacing sitting fime with any
kind of physical activity and
geffing enough slesp improves
your health



M JA The Medical Journal of Australia
Australia’s most trusted source of medical information

The Telephysiotherapy for Older People

(TOP-UP) program for improving mobility in people

receiving aged care: a hybrid type 1 effectiveness-

implementation randomised controlled trial

1.2

Rik Dawson , Marina Pinheiro"?, Juliana Oliveira'®, Abby Haynes'?, Vasikaran Naganathan'2, Morag E Taylor**, Nina Bowes®,

Karn Nelsor’, lenny Rayner1'l, (atherine Sherringﬁtcrrﬂ‘2

People receiving home-based or residential
e s 10 Physio telehealth sessions over 6 months over

Zoom

/% " | 2 hours of exercise per week supported by online
Ralin | exercise

L

Participants in TOP-UP trial:
242 people
| : :
[ 1 Progressive, tailored balance and strength moderate-
| ) : — | intensity exercise (Otago informed)
120 people 122 people
— | B 42 Care staff (coaches) support participants one hour per
- week
L L
Included in analysis: Included in analysis: Institute f —
92 people 100 people ” gzslcﬂlgs:;letal m 'S'lgglth L’;ﬂ gﬁ?ﬁ’ﬁﬁ%
Health M.ISM Local Hea\th District -7

Mean mobility score

Short Physical Performance Battery

[0 Baseline
[ Six-month follow-up

Control Intervention

38%
fewer

fallers




OXFORD
JOURNALS

» Age Ageing. 2024 Sep 19;53(9):afael77. doi: 10.1093/ageing/afael77 4

Association between dizziness and future falls and fall-related injuries in
older adults: a systematic review and meta-analysis

Yuxiao Li 1™, Rebecca M Smith 2, Susan L Whitney 3, Barry M Seemungal 4, Toby J Ellmers >®

e 29 studies
* 103,306 participants

* Higher odds of:
Original Research—Otology and Neurotology * anyfalls (OR=1.63)

* Recurrent falls (OR=1.98)
Long-Term Benign Paroxysmal Positional

Vertigo: Recurrence, Residual Symptoms

Tertiary referral centre

and Risk of Falls » 361 BPPV patients, mean age 63 years
* 7 yearfollow up

Eduardo Martin-Sanz, PhD"2 (%), * Falls reported by 19% of patients

Marta Chaure-Cordero, PhD"#(), Vestibul habilitation OR=3.7

Carlos Fernandez-Navarro, MD' (1), Ana Solis-Fesser, MD' (), estibular rehabilitation OR=3.

and Juan Riestra-Ayora, PhD"? * Residual dizziness OR=5.7
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