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Intervention evidence

Randomised Controlled Trial (RCT)

« the gold standard level of proof for treatments /therapies/interventions
as many sources of bias as possible are removed from the process
- random allocation of participants

- control group

Population Study sample *'I"" Intervention\ *'ﬂ:lil.
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Interventions for preventing falls In
community-dwellers



Interventions for preventing falls

Exercise
« Home-based, Group based

Vision
« Cataract surgery, spectacles

Medication use
e CNS Meds

Home modification programs

« Assessment and advice

Multiple component interventions

« Multiple yet same component interventions are provided to all people

Multifactorial interventions

« component interventions differ based on individual assessment of risk



Cochrane Review: Multi-interventions

c) Multifactorial and multiple component interventions for preventing

falls in older people living in the community
Cochrane Systematic Review - Intervention | Version published: 23 July 2018 www.thecochranelib rary_co m

E:) 92 View article information

% Sally Hopewell | Olubusola Adedire | Bethan J Copsey | Graham J Boniface | Catherine Sherrington | Lindy Clemson
| Jacqueline CT Close | Sarah E Lamb

Multifactorial intervention (2+ components) based on individuals risk assessment (43 trials).

Multiple component intervention - same combination of 2+ interventions given to all (18 trials).

* 62 trials, 19,935 older people.

Multifactorial interventions (commonly exercise, environment or assistive technologies, medication review, psychological interventions)
— May reduce the rate of falls by 23%, little/no effect on other fall outcomes.
— May reduce risk of fall-related fractures by 27%.

— May have small improvement on health-related quality of life

* Multiple component interventions (commonly exercise + education or home-hazard assessment)
— Reduce the rate of falls by 26%
— Reduce the risk of falls by 18%.
— May improve health-related quality of life.



Cochrane Review: Exercise Interventions

c> Exercise for preventing falls in older people living in the community

Cochrane Systematic Review - Intervention | Version published: 31 January 2019

l ) 381 View article information

% Catherine Sherrington | Nicola J Fairhall | Geraldine K Wallbank | Anne Tiedemann | Zoe A Michaleff | Kirsten Howard
| Lindy Clemson | Sally Hopewell | Sarah E Lamb

www.thecochranelibrary.com

« 108 trials, 23,407 participants.
» Exercise reduces the rate of falls by 23% (balance/functional 24%, 39 RCTs, n=7920).
» Exercise reduces the risk of falls by 15% (balance/functional 13%, 37 RCTs, n=8288).
— No difference in effect between participants at increased risk of falling or not.
— Little important difference seen in health-related quality of life.
» Multiple types of exercise (commonly balance/functional + resistance) reduce rate of falls by 34%
(11RCTs, n=1374), and risk of falls by 22% (17RCTs, n=1623).
» Tai Chireduced rate of falls by 19% (7 RCTs, n=2655) and risk of falls by 20% (8 RCTs, n=2677).

» Unclear effects from resistance training, dance or walking.



Exercise: a meta analysis

Exercise to prevent falls in older adults: an updated
systematic review and meta-analysis

Catherine Sherringmn,1 Zoe A Michaleff,"? Nicola Fairhall,’ Serene S Paul,’
Anne Tiedemann,' Julie Whitney,® Robert G Cumming,® Robert D Herbert,”

Jacqueline C T Close,>® Stephen R Lord®

British Journal of
Sports Medicine doi:10.1136/bjsports-2016-096547

99 comparisons
(88 trials)

19 478 subjects



How to interpret a meta analysis
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Effects of exercise — Community dwellers

%
Author Effect (95% C1) Weight
Arkkukangas, 2015 —— 0.72(0.20,2.56)  0.31
Barnett, 2003 —— 060(0.36,099) 142
Beling, 2009 —_—, 0.18(002,1.63)  0.11
Buchner, 1997 —— 061(040,094)  1.72
Bunout, 2005 —— 1.22(0.70,2.14) 123
Campbell, 1997 - 068(052,089) 271
Campbell, 1999 ::— 087 (0.36,2.10)  0.60
Carter, 2002 f— 088(0.32,241)  0.47
Clegg, 2014 —_— 0.66 (0.27, 1.61) 0.58
Clemson, 2010 —_—— 0.21 (0.06, 0.70) 0.34
Clemson, LiFE, 2012 —— 0.69 (0.48, 0.99) PAT|
Clemson, Structured, 2012 : 081(056,1.17) 207
Comillon, 2002 - 082(0.58,1.16) 221
Dangour, 2011 Rl 095(0.75,1.21) 297
Day, 2002 * .79 (0.67,094)  3.53
Ebrahim, 1997 4 1.29(0.90,1.83)  2.16
ELKhoury, 2015 . 088(0.77,1.00)  3.82
Freiberger, 2012 -~ 088(068,1.13) 286
Gianoudis, 2014 —— 1.22(0.72, 2.05) 1.36
Grahn Kronhed,2009 - 075(0.42,1.35)  1.14
Halvarsson, 2013 || —— 540(1.25,2327)  0.24
Hirase, Foam, 2015 —_— 053(0.08,373)  0.14
Hirase, Stable, 2015 —_—— 131(0.25,681)  0.19
Huang, 2010 — e 081(0.10,673)  0.12
Huang, 2011 B g:;e (003,582 007
1 74(053103) 230

relative risk (RR) = 0.79, 95% CI = 0.73-0.85
21% reduction

Liu-Ambrose, Resistance, 2004 180(0.67,485 049
Logghe, 2009 117(0.84,163) 230
Lord, 1995 —— 0.85 (0.57, 1.27) 1.89

13

Lord, 2003 > 0.78(0.62,099)  3.02
Luukinen, 2007 > 093(0.80,1.09)  3.65
Maduerira, 2010 | —— 225(1.14,444) 092
Madureira, 2007 —— 048(0.25,093)  0.95
McMurdo, 1997 ——| 053(0.28,098)  1.07
Means, 2005 —— 041(021,077)  1.01
Pati, 2015 - 100(0.79,1.26)  3.02
Reinsch, 1992 —— 124(0.77,198) 156
Robertson, 2001 ——| 054(032,091) 138
Rubenstein, 2000 —,— 0.90(0.42,191) 078
Sakamoto, 2013 - 085(0.60,120) 2.3
Skelton, 2005 +| 069(0.50,096) 234
Smulders, 2010 - 061(040,094)  1.76
Steinberg, 2000 * 090(0.79,1.03) 382
Suzuki, 2004 — 0.35(0.14,090)  0.54
Swanenburg, 2007 0.17 (0.02, 1.38) 0.12
Trombeti, 2011 —— 046(027,079)  1.31
Uusi-Rasi, 2015 - 107(0.78,147)  2.40
Voukelatos, 2007 - 067(0.46,097)  2.08
Voukelatos, 2015 - 088(0.60,1.29)  1.99
Weerdesteyn, 2006 -0_:1 054(0.34,086)  1.59
Woll, 2003 075(052,1.08) 209
Wof, Balance, 1996 - 098(0.71,1.34) 239
Wolf, Tai Chi, 1996 - 0.51(0.36, 0.72) 219
Woo, Resistance, 2007 —— 0.78(041,1.48) 1.0
Woo, Tai Chi, 2007 —— 049(0.24,099) 086
Overall (1-squared = 46.6%, p = 0.000) ¢ 0.79(0.73,085)  100.00
'
T 1aml
2% 5 1 2 4

Favours exercise Favours control



Balance intensity

Definition of HIGH CHALLENGE balance training

* exercise while standing and:
— movement of the centre of mass
— narrowing of the base of support
— minimising upper limb support




Low
intensity

High
intensity

Balance training intensity

Study name

Rate ratio and 95% CI
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Balance intensity + dose effects

Low challenge + Mod-high challenge +
<3 hours >3 hours

Falls rate ’

10%

39%



Effects of exercise — care facilities

%

Author Effect (95% ClI) Weight
De Sure, 2013 —0-}— 0.69 (0.28, 1.74) 4.11
Faber, Functional, 2006 ?l* 1.32(1.03, 1.69) 11.67
Faber, Tai Chi, 2006 ® 0.96 (0.76, 1.22) 11.73
Huang, 2015 € - 0.04 (0.00, 0.75) 0.59
Irez, 2011 — 0.28 (0.07, 1.14) 2.16
Kovacs, 2013 - 0.71(0.41,1,24) 7.38
Mulrow, 1994 1.26 (0.90, 1.76) 10.38
Resnick, 2002 0.71 (0.04, 11.58)0.61

-

Rolland, 2007 . 0.99 (0.78, 1.25) 11.78
Rosendahl, 2008 -+ 0.82 (0.49, 1.38) 7.79
Sakamoto, 2006 - 0.82 (0.64, 1.04) 11.72
Schnelle, 2003 - 0.62 (0.38, 1,00) 8.30
Schoentekder, 2000 —— 3.08 (1.61,5.82) 6.39
Sihvonen, 2004 —— 0.38 (0.17, 0.87) 4.80
Toulotte, 2003 . 0.08 (0.00, 1.37) 0.58
Overall (l-squared = 68.0%,p=0000) @ 0.90 (0.72, 1.12) 100.00

1 §=1b
255124
Favours exercise Favours control

o~

relative risk (RR) = 0.90 (0.72 to 1.12)
non-significant reduction




Effects of exercise — clinical groups

Parkinson's disease

Canning, 2014
Gao, 2014

Goodwin, 2011

iy

Morris, Movement, 2015

Morris, Strength, 2015t

Protas, 2006

Overall (I-squared = 65.4%, p = 0.013) O

e

Effect (95% Cl)  Woight

0.73(045,1.18) 20.56
0.44(019,1.01) 1417
068(043,1.07) 2099
038(0.18,081) 1562
0.15(0.07,032) 1534
0.62(026,1.48) 1332

047(0.30,0.73) 100.00

Recent hospital discharge

Haines, 2009

Latham, 2003 ——

Sherrington, 2014

——
Overall (I-squared = 46.7%, p = 0.153) <:>

%

Effect (95% CI)  Weight

0.72(0.33, 1.57) 10.61
1.08 (0.87,1.35) 49.64
1.43(1.06,1.92) 39.75

1.16 (0.88, 1.52) 100.00
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Favours exercise Favours control
%
Author Effect (95% Cl) Weight
Dean, 2012 —— 0.96 (0.60, 1.54)52.82
Taylor Piae, Siver Sneakers, 2014 —p— 0.84 (0.35, 2.05)27.65
Taylor Piae, Tai Chi, 2004 §——— 031 (0.10,0.96)19.53
Overall (1-squared = 38.5%, p = 0.197) C> 0.74 (0.42, 1.32)100.00
% 5 1 2 4
Favours exercise Favours control

Stroke

25 5 2
Favours exercise Favours control
%
Author Effect (95% CI)  Weight
Pitkala, 2013 - 0.50 (0.41,061) 77.12
Suttanon, 2013 —t—— 1.00 (0.42,2.38) 17.7
Waesson, 2013 0.34(0.06, 1.92) 5.18
Overall (I-squared = 20.9%, p = 0.282) <> 0.55(0.37, 0.83) 10000
2% 5 1 2 4
Favours exercise Favours control

Cognitive impairment



Meta analysis — summary results

The greatest effects of exercise on falls in community dwellers (39% reduction) were

obtained from programs that challenged balance to a moderate-high extent, and had

3+ hours total dose of exercise.

effect on falls

risk

1. Mod-high-challenge balance training

2. Total dose 3+ hours

- both factors together

21% reduction

30% reduction

39% reduction



Meta analysis — summary results

Exercise also significantly reduced falls in:
e community-dwelling people with Parkinson's disease (53% reduction)f

e cognitive impairment (45% reduction)

No evidence of a fall prevention effect of exercise in:
e residential care settings
e stroke survivors

e people recently discharged from hospital.




Exercise intervention examples



The Otago Exercise Program

Comprises home-based strength and balance exercises

4-5 sessions for prescribing and progressing the exercises
and walking plan

One hour for first visit and 30 minutes for follow ups

3 times a week for ~30 minutes

Developed and tested in 4 research studies
Effective in reducing falls by 35%
Most beneficial in high risk groups (over 80, previous falls)

WWW.acc.co.nz/otagoexerciseprogramme



Strengthening exercises

Front Knee Back Knee Strengthening Side Hip
Strengthening Strengthening

Try and use ankle weights whenever possible. People aged 80 and over
will start with 1-2 Kg. Need to be able to do 8-10 reps before fatigue.



Balance exercises

Backwards walking (with/without support)

Ensure person can recover balance using lower limb strategies before
prescribing exercise without support



Tai Chi

Initial study (Wolf et al, 1996)
200 community-dwelling people, mean age 76 years
15 week program

 Multiple falls reduced by 47.5% over 12 months

Follow-up study (Wolf et al, 2003) of
e frail older people

* NO significant reduction in falls

Wolf et al. JAGS 1996:44(5):489-97.
Wolf et al. JAGS 2003; 51(12):1693-701.




Group exercise

* 165 independently-living adults 65-85 years
* Identified as having a strength or balance impairment
* Weekly class with home exercise for 12 months
e Significant improvements in:
— Balance

* No significant differences for:
— Strength, sit-to-stand times, walking speed

40% reduction in falling rates in intervention group

Barnett et al. Age and Ageing 2003;32:1685-1692



LiFE: Lifestyle & Functional Exercise

* Lifestyle approach to reducing falls through balance and strength
training
— home based

— individually tailored balance and strength training embedded within daily
routines

— visits by therapists
— phone call follow up

* Reduced rate of falls by 31%
e

j

= P

Clemson et al. 2010. Aust OT Journal, 57,42-50.
Clemson et al. 2012. BMJ 2012:345:e4547




Exercise in Community Summary

Strong evidence
— balance training
Moderate evidence
— weight bearing group exercise with balance exercises
— strength training
— Tai Chi
Little evidence
— general fithess training
— walking
— seated exercise
— water exercise
Emerging evidence

— perturbation training



What should a program include?

For falls prevention benefits
— safely challenge balance
— offer ongoing exercise

— only include walking if safe and not at the expense of balance training

... other health benefits may be gained from
— strength training

— increased physical activity



Cochrane Review — Care Facilities

Interventions for preventing falls in older people in care facilities and
hospitals
Cochrane Systematic Review - Intervention | Version published: 07 September 2018 see what's new

57 View article information

&% lan D Cameron | Suzanne M Dyer | Claire E Panagoda | Geoffrey R Murray | Keith D Hill | Robert G Cumming
| Ngaire Kerse

www.thecochranelibrary.com

» 95 trials (138,164 participants),
— 71 in care facilities and 24 in hospitals.
« Care Facilities:
— Exercise has little or no effect to the risk of falling.
— General medication review may make little or no difference to the rate of falls or risk of falling.
— Vitamin D supplementation probably reduces rate of falls by 28% but not risk of falling.
— Multifactorial intervention effects uncertain.
» Hospital:
— Additional physiotherapy effects uncertain.
— Bed sensor alarm provision uncertain.
— Multifactorial interventions may reduce rate of falls by 20%, mostly in subacute setting.



Exercise vs usual care — care facilities

__SE(log[Rate ratio])

O

01+

e S

0.2+

05 . . . Rate ratinl
01 0.2 0.8 1 2 5 10

Subgroups
O High level nursing care facilities L Facilities providing mixed levels of care
Q Intermediate level care facilities




Exercise as medicine.....

Would I prescribe half

All matter... an aspirin pd for COPD?

= SYDNEY RURAL HEALTH
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@ 74
'?’fcfs THE UNIVERSITY OF % University Centre for
7



Components of effective exercise
programs

Total dose of exercise — 50 hours minimum

High level balance work

Strength work for those who are deconditioned
All exercises individually upgraded — progressed

Close supervision — to allow for safe inclusion

of high level balance work
Maintenance program continued after initial conditioning phase

Walking program (while beneficial for other health conditions)
should not be considered a falls prevention program



evidence
assumptions
knowledge

practical skills

sustainability
reach
dose

individualisation

Discussion



Centers for Disease Confrol and Prevention SEARCH Q
@ CDC 24/7: Saving Lives, Protecting People™

CDCA-ZINDEX v

Home and Recreational Safety

Home & Recreational Safety CDC > Home & Recreational Safety > Older Adult Falls > Older Adult Falls Programs

Older Adult Falls -
Important Facts about Falls
Costs of Falls

Hip Fractures Among Older
Adults

Older Adult Falls Programs -

Compendium of Effective
Fall Interventions, 3rd
Edition

Preventing Falls:
Implementation Guide

Publications and Resources

STEADI Initiative for Health
Care Providers

Water-Related Injuries +
Poisoning +
Fires

ﬁ Get Email Updates

To receive email updates

CDC Compendium of Effective Fall Interventions: What Works for Community-Dwelling Older
Adults, 3rd Edition

This collection of effective fall interventions is designed to help public health practitioners, senior service
Download
providers, clinicians, and others who want to address older adult falls in their community.
This 3rd edition of the Compendium describes single interventions (15 exercise interventions, 4 home
modification interventions, and 10 clinical interventions) and 12 multifaceted interventions (which

address multiple risk factors). Each intervention is presented using a standardized format that includes a

short summary and additional implementation details:

e Purpose

e Program setting
¢ Content
¢ Number of sessions

¢ Duration

e Type of provider

¢ Provider's training Preventing Falls: A Guide to

+ Key elements Implementing Effective Community-

e Available materials Based Fall Prevention Programs

¢ Contact information for the principal investigator = [PDF - 4 MB]

The Compendium also includes summary tables comparing characteristics of different interventions, a

bibliography, and supplemental materials.



Exercise Clinical

o Stay Safe, Stay Active Barnett, et al. (2003) ¢ Three-Year Study of Vitamin D (Cholecalciferol) Plus Calcium Bischoff-Ferrari, et al. (2006)
» The Otago Exercise Program Campbell, et al. and Robertson, et al. * Psychotropic Medication Withdrawal Campbell, et al. (1999)

« LiFE (Lifestyle approach to reducing Falls through Exercise) Clemson, et al. (2012) e Active Vitamin D (Calcitriol) as a Falls Intervention Gallagher, et al. (2007)

« Erlangen Fitness Intervention Freiberger, et al. (2007) e VISIBLE (Visual Intervention Strategy Incorporating Bifocal and Long-distance Eyewear) Study Haran, et al. (2010)
» Senior Fitness and Prevention (SEFIP) Kemmler, et al. (2010) e Vitamin D to Prevent Falls After Hip Fracture Harwood, et al. (2004)

» Adapted Physical Activity Program Kovacs, et al. (2013) e Cataract Surgery Harwood, et al. (2006)

e Tai Chi: Moving for Better Balance Li, et al. (2005) e Pacemaker Surgery Kenny, et al. (2001)

o Australian Group Exercise Program Lord, et al. (2003) e Study of 1000 U Vitamin D Daily for One Year Pfeifer, et al. (2009)

e Yaktrax® Walker McKiernan (2005) e Quality Use of Medicines Program Pit, et al. (2007)

* Veterans Affairs Group Exercise Program Rubenstein, et al. (2000) e Podiatry & Exercise Intervention Spink, et al. (2011)

¢ Falls Management Exercise (FaME) Intervention Skelton, et al. (2005) e Table 1. Summary Table of studies and Study Population Characteristics

e Music-Based Multitask Exercise Program Trombetti, et al. (2011) e Table 2. Study Methodology

e Central Sydney Tai Chi Tria | Voukelatos, et al. (2007) e Table 3 Intervention Characteristics

» Simplified Tai Chi Wolf, et al. (1996)
o Multi-target Stepping Program Yamada, et al. (2013)

Multifaceted Interventions %

» Table 1. Summary Table of studies and Study Population Stepping On Clemson, et al. (2004)

¢ Table 2. Study Methodology e PROFET (Prevention of Falls in the Elderly Trial) Close, et al. (1999)

Accident & Emergency Fallers Davison, et al. (2005)
e The NoFalls Intervention Day, et al. (2002)
¢ The SAFE Health Behavior and Exercise Intervention Hornbrook, et al. (1994)

e Table 3. Intervention Characteristics
Home Modification %

e The VIP Trial Campbell, et al. (2005)

Falls Team Prevention Program Logan, et al. (2010)
» Home Visits by an Occupational Therapist Cumming, et al. (1999) o KAAOS (Falls and Osteoporosis Clinic Palvanen, et al. (2014)
o Falls-HIT (Home Intervention Team) Program Nikolaus, et al. (2003)

Multifactorial Fall Prevention Program Salminen, et al. (2009)

* Home Assessment and Madification Pighills, et al. (2011) ¢ Nijmegen Falls Prevention Program (NFPP) for adults with Osteoporosis Smulders, et al. (2010)
e Table 1. Summary Table of studies and Study Population o The Winchester Falls Project Spice, et al. (2009)

e Table 2. Study Methodology

e Table 3 Intervention Characteristics

Yale FCSIT (Frailty and Injuries: Cooperative Studies of Intervention Techniques) Tinetti, et al. (1994)
A Multifactorial Program Wagner, et al. (1994)

e Table 1. Summary Table of studies and Study Population Characteristics
Table 2. Study Methodology

e Table 3 Intervention Characteristics



www.physiotherapyexercises.com
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(0} Search For Exercises Physiotherapyexercises.com is a FREE tool to create exercise booklets for people with injuries and disabilities
() Show Examples
Search For Exercises
Search and select exercises
for your client
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© Feedback Show Examples
Display pre-made booklets for
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© Condition

© Exercise difficulty

© Equipment available

s e

wheelchair
Transferring 32
Mobilising in
wheelchair
Moving into standing
Maintaining a 104
standing position
alking 131
Climbing stairs 31
Running
Jumping and hopping 24
Speaking and
swallowing
Preventing Falls 108

© Body part

© Age category

© Image orientation

Select text to display with
exercise images




®
FALLS PREVENTION HOME ABOUT COURSES RESOURCES FAQ CONTACT &+ REGISTER & LOGIN

Online Workshops

Falls Prevention Workshops

Get started today

For Allied Health For General Practitioners GP Fall Risk Assessment

Home and community safety course, Learn how to prevent falls in older An online tool that assists GPs screen
training, resources and continuing patients using evidence-based patients for fall risks and recommend
professional development for interventions. QI &CPD accredited tailored interventions.

occupational therapists and other courses, resources and GP clinical audit

healthcare professionals interested in available.

falls prevention.

ot . .o 1
Integrated SOLutions for  [EZEY] mrvwversyor . cuinicad SYDNEY NORTH
IS@ LVE sustainable fall preVEntion ‘wgm’ SYDNEY g sxceience Brimary Heaith Network



Otago online training course

www.med.unc.edu/aging/cgec/

— L ——— - o S

A7 http://www.aheconnect.com/newahec/cdetail: O ~ B & X H A AHEConnect v.2 X ol

Sp
£o!

North Carolina

AHE “onnect

Home | About Us | Help | Courses

COURSE CATALOG

m

Cost= $35 USD
Duration= 3 hours

Otago Exercise Program: Training for Physical Therapists

( Login or Create Account to Register)

Description:

This online course was developed as a means to train physical therapists to integrate the
Otago Exercise Program as part of their practice. It is intended to be used in combination with
the Otago Exercise Program Manual available as an attachment in this course.

The Centers for Disease Control was a key stakeholder whose efforts led to the development
of the program manuai and this online fraining. Terry Shea (University of Wisconsin Hospitals
and Clinics) has led the effort to translate Otago for use in the United States. She was
instrumental in providing content and expertise for creating this online manual and training
This project is supported by funds from the Bureau of Health Professions (BHPr), the Health
Resources and Services Administration (HRSA), grant #JB4HP 19053, Carolina Geriatric
Education Center. This information or content and conciusions are those of the author and
should not be construed as the official position or policy of, nor should any endorsements be inferred by the BHPr, HRSA, or the U.S.
Government.

If you have questions related to the content of this course, email Otago@med.unc.edu, visit our website at
http://www.med.unc.edu/aging/cgec/ or call the Carolina Geriatric Education Center (319) 843-6675

OBJECTIVES:

www.aheconnect.com/newahec/cdetail.asp?courseid=cgec3
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Great ways to stay healthy!

Click here for more information
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