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Where are we at in falls prevention research?Where are we at in falls prevention research?Where are we at in falls prevention research?Where are we at in falls prevention research?

Don’t we have enough falls 

prevention RCTs???

Do we need more trials???



� Interpretation of the falls prevention literature 
usually does not consider where the research 
was undertaken

� Meta-analyses – rarely sub-analysed by regions 

� Are there factors that might influence falls 
prevention outcomes in different parts of the 
world?



� Environment:Environment:Environment:Environment:

◦ Family living arrangements

◦ Indoor and outdoor environments
◦ Footwear

� Lifestyle:Lifestyle:Lifestyle:Lifestyle:

◦ Diet

◦ Sunlight exposure
◦ Types and amounts of physical activity 

� Health service and systems:Health service and systems:Health service and systems:Health service and systems:

◦ Focus on preventive health care
◦ Costs 

� Knowledge, attitudes and beliefs about Knowledge, attitudes and beliefs about Knowledge, attitudes and beliefs about Knowledge, attitudes and beliefs about 
fallsfallsfallsfalls
◦ Concerns reporting falls 

� Other 

Yardley et al., 2005; Kwan et al, 2011



� In 2016, 1 in 3 people aged over 65 in 
Australia were born overseas, the majority in 
non-English speaking countries 
(Older Australia at a Glance 2018)

� Need for greater consideration of cultural 
factors in falls prevention initiatives

� Australian falls prevention research often 
excludes non-English speaking participants
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Asia 
9%

Population: 

4,000 million

24%

17%
8%

Europe 
20%

17%

COCHRANE REVIEW: Gillespie et al, 2012 (159 trials with 79,193 participants); *Hill et al, 2018 BMC Geriatrics
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Meta-analysis: Summary of included Asian 
randomised trials

� 26 randomised trials (11 since 2012 review)

� Average age of participants was 75.1 years

� On average 71.9% female (five studies had female 

only samples)

� Most researched areas* – exercise (n=15), multiple 

(n=5), multifactorial (n=4)

� Countries where trials were conducted: Japan (12), 

Taiwan (8), Thailand (2), China/Hong Kong (2), 

Malaysia (1), Singapore (1)

* Several studies had 2 interventions being compared within a single study

Hill et al, 2018, BMC Geriatrics: 18:3, DOI 10.1186/s12877-017-0683-1



AsiaAsiaAsiaAsia Rest of worldRest of worldRest of worldRest of world####

Cochrane (pre2012) After 2012* Cochrane (pre 2012)

Single InterventionsSingle InterventionsSingle InterventionsSingle Interventions

S1. Exercise Japan 5
China 1

Taiwan 2*

Japan 5
Taiwan 1

Malaysia 1

52

S2. Medication (incl vit D) Japan 1 0 25

S3. Surgery 0 0 5

S4. Fluid or nutrition therapy 0 0 3

S5. Psychological interventions Taiwan 1* 0 1

S6. Environmental / assistive 
technology

Taiwan 1 Japan 1 12

S7. Interventions to increase 
knowledge

Taiwan 1* 0 4

MultipleMultipleMultipleMultiple interventionsinterventionsinterventionsinterventions Taiwan 2
Thailand 1

Taiwan 1
Singapore 1

15

MultiMultiMultiMulti----factorialfactorialfactorialfactorial interventionsinterventionsinterventionsinterventions Taiwan 3
Thailand 1

0 35

COCHRANE REVIEW: Gillespie et al, 2012 (159 trials with 79,193 participants); *Hill et al, 2018 BMC Geriatrics

* Includes studies with two active interventions investigated (coded in different intervention category)
# Excludes studies undertaken in Asia

8 7

4

3 2



AuthorAuthorAuthorAuthor Exercise type Exercise type Exercise type Exercise type DosageDosageDosageDosage Meets Meets Meets Meets 
criteria*criteria*criteria*criteria*

Woo 2007 (Hong Kong) Tai Chi (Yang style) �
vs Theraband �

3 x / wk x 52 wks Bal � Dose �
Bal � Dose �

Iwamoto  2009 (Japan) Centre based and home based (calisthenics, balance, 
power & walking)

30 mins 3x/ wk x 20 wks (centre) +  4 x / wk
(home based)

Bal � Dose �

Kamide 2009  (Japan) Home exercise (balance, strength, impact, flexibility) 3x/wk x 24 weeks. No HV Bal � Dose �

Shigematsu 2008 (Japan) Group exercise (square stepping exercise) 2 x / wk x 12 weeks Bal � Dose �

Suzuki 2004 (Japan) Combined group + home exercise (strength, balance, Tai 
Chi, walking) 

Group 10 x 1 hour x 6 months; Home program 30 
minutes 3x / week

Bal � Dose �

Yamada 2010 (Japan) Group exercise (multi-component trail walking program) 1 hour 1 x / wk x 16 weeks Bal � Dose �

Lin 2007 (Taiwan) Home exercise (individualised) – strength, balance and 
flexibility

3 x/wk x 16 weeks +HV supervision each 2 weeks Bal � Dose �

Huang 2010 (Taiwan) Tai Chi Chuan 3 x / wk x 20 weeks Bal � Dose �

Yamada 2012 (Japan) Group (Balance, strength, Cardio) 45 mins 1 x / week x 24 weeks Bal � Dose �

Yamada 2013 (Japan) Group multi-task stepping activity (both groups also did 
balance, strength, cardio)

30 mins 2 x / week x 24 weeks Bal � Dose �

Ohtake 2013 (Japan) Group (balance, strength and flexibility) + home program Group 20-30 mins 1 x / wk + Home 1-2 x / wk x 
8 weeks

Bal � Dose �

Kim 2014 (Japan) Group (strength and balance) 1 hour 2 x / wk x 12 weeks, then 1 x monthly 
group x 9 months

Bal � Dose �

Hirase 2015 (Japan) Group (1) foam balance exercises vs
(2) stable surface balance exercises

60 minutes 1 x / wk (group) + daily home exercise 
x 16 weeks

Bal � Dose �

Ashari 2016 (Malaysia) Home exercise (individualised) – strength, balance, 
TURNING, and flexibility

20-30 mins 4 x / wk x 16 weeks Bal � Dose �

Hwang 2016 (Taiwan) Group + Home based 
(1) Tai Chi Chuan �

(2) (2) Individualised balance, strength and flexibility �

Both interventions: Group/supervised 1 hour 1 x / 
wk x 6 months+ self practice daily

Bal � Dose �

Effective



12Sherrington et al 2011

54 RCTs (all settings, though most in community)



Hill KD et al, BMC Geriatrics 2018: 18(3)

TAI CHI – number of fallers

TAI CHI – number of falls

MULTIFACTORIAL – number of fallers

EXERCISE – number of fallers

EXERCISE – number of falls

EXERCISE – number of fallers injured



Multiple interventionMultiple interventionMultiple interventionMultiple intervention EffectiveEffectiveEffectiveEffective / / / / Not EffectiveNot EffectiveNot EffectiveNot Effective
Huang 2010 (Taiwan) Education program + Tai Chi program

Huang 2011 (Taiwan) Cognitive Behaviour Therapy + Tai Chi program

Assantachai 2002 (Thailand) Educational leaflet + access to free geriatric clinic

Lee 2013 (Taiwan) Health education + exercise (group balance / strength ..)

Ng 2015 (Singapore) Nutrition supplementation + exercise + cognitive training

Multiple = two or more interventions applied to all participants

Hill KD et al, BMC Geriatrics, 2018

Effective



Multifactorial interventionMultifactorial interventionMultifactorial interventionMultifactorial intervention EffectiveEffectiveEffectiveEffective / / / / Not EffectiveNot EffectiveNot EffectiveNot Effective
Shyu 2010 (Taiwan) Hip fracture pts (multidisciplinary in-pt and discharge planning 

+ OP) 

Jitapunkul 1998 (Thailand) Non-professional HV + screen + referral if RF identified

Huang 2004 (Taiwan) Home visits x 3 – Risk assessment + support for interventions

Huang 2005 (Taiwan) Hip fracture pt: enhanced discharge planning – Ns directed 
multifactorial intervention

Multifactorial = variable interventions applied to participants 

dependent on risk profile

Effective

Hill KD et al, BMC Geriatrics, 2018



� Generally larger sample sizesGenerally larger sample sizesGenerally larger sample sizesGenerally larger sample sizes

◦ 2012 to current: median sample size 196 2012 to current: median sample size 196 2012 to current: median sample size 196 2012 to current: median sample size 196 

◦ in 2012 Cochrane review, median n=150 in 2012 Cochrane review, median n=150 in 2012 Cochrane review, median n=150 in 2012 Cochrane review, median n=150 

� Majority of  Asian RCTs from well developed parts Majority of  Asian RCTs from well developed parts Majority of  Asian RCTs from well developed parts Majority of  Asian RCTs from well developed parts 
of Asia (most from Japan and Taiwan) of Asia (most from Japan and Taiwan) of Asia (most from Japan and Taiwan) of Asia (most from Japan and Taiwan) –––– 20/2620/2620/2620/26

� Main focus exercise (15), multiple (5) and Main focus exercise (15), multiple (5) and Main focus exercise (15), multiple (5) and Main focus exercise (15), multiple (5) and 
multifactorial (4) interventions multifactorial (4) interventions multifactorial (4) interventions multifactorial (4) interventions 

� Many types of single interventions with no RCTs Many types of single interventions with no RCTs Many types of single interventions with no RCTs Many types of single interventions with no RCTs 
in Asiain Asiain Asiain Asia



� Implement where RCT evidence from Asian samples

� Consider implementation of effective interventions from 

non-Asian studies 

◦ In context of local factors (culturally appropriate 

interventions)

◦ With modifications to accommodate local factors if required

� Undertake strategic research to build evidence base 

in Asian samples





Above: HealthStats NSW

http://www.healthstats.nsw.gov.au/Indicator/inj_falloldhos/inj_falloldhos

Right: AIHW 2018 Pointer S.

The rate of hospitalised falls for - men increased by 3.4% per year, 

- women increased by 2.3% per year

Hospital admissions for falls (Hospital admissions for falls (Hospital admissions for falls (Hospital admissions for falls (all settingsall settingsall settingsall settings): changes ): changes ): changes ): changes 
over time (NSW / Australia)over time (NSW / Australia)over time (NSW / Australia)over time (NSW / Australia)



Hospital admission sources for falls: importance of Hospital admission sources for falls: importance of Hospital admission sources for falls: importance of Hospital admission sources for falls: importance of 
residential careresidential careresidential careresidential care

87

13
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Percentage of ED presentations for falls by source 

• 1 in every 10 days spent in hospital by a person aged 65 and over in 2014–15 was 

attributable to an injurious fall

• Days of patient care attributable to fall-related injury increased from 0.8 million patient 

days in 2002–03 to 1.4 million patient days in 2014–15

Above: Close J 2012 – Emergency Med J – p 742-7

Right: AIHW 2018 Pointer – Trends in hospitalised injury due to falls in older people, 2002–03 to 2014–15.



Where is the evidence?
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* Includes one study with 31411 patients (Barker et al, 2016) 



A gap: Residential careA gap: Residential careA gap: Residential careA gap: Residential care

• Update on 2012 Cochrane review

• Reports Residential care and Hospitals (latter not included 
in this presentation)

• Since 2012 in residential care:
• 28 new randomised controlled trials (average 6 / year)

• In total, 71 studies in residential care:
• 54 trials tested the effect of a single intervention only

• three trials tested both single and multiple interventions 

• one trial tested a multiple intervention only, and 13 trials tested a 
multifactorial intervention.

Cameron ID, Dyer SM, Panagoda CE, Murray GR, Hill KD, Cumming RG, Kerse N. Interventions for preventing falls

in older people in care facilities and hospitals. Cochrane Database of Systematic Reviews 2018, Issue 9. Art. No.: 

CD005465. DOI: 10.1002/14651858.CD005465.pub4.



• Overall significant effect 
RR=0.38 (0.20-0.71)

Vitamin D interventions in residential care: Vitamin D interventions in residential care: Vitamin D interventions in residential care: Vitamin D interventions in residential care: rate of fallsrate of fallsrate of fallsrate of falls

Cameron et al, Cochrane review - 2018

• No effect for number of 
fallers - RR=1.03 (0.90-
1.18)



• Overall no effect 
RR=0.93 (0.72-1.20)

Exercise interventions in residential care: Exercise interventions in residential care: Exercise interventions in residential care: Exercise interventions in residential care: rate of fallsrate of fallsrate of fallsrate of falls

Cameron et al, Cochrane review - 2018

• Average intervention 
sample size: 107.3;
without 2 large studies, 
ave=61

• Diverse mix of 
interventions and 
sample profile

• Similar outcome for 
number of fallers

• ??small effect when some 
similar interventions grouped



• Overall no effect
RR=0.93 (0.80-1.09)

Medication review  interventions in residential care: Medication review  interventions in residential care: Medication review  interventions in residential care: Medication review  interventions in residential care: 
number of fallersnumber of fallersnumber of fallersnumber of fallers

Cameron et al, Cochrane review - 2018

• Different approaches 
including:

• medication review / 

deprescribing

• Physician education on drug use 

in older people / nurse 

education on reducing 

medication use

• Targeting of specific medications 

for deprescribing (psychoactive 

medications / antidepressants

• Similar outcome for rate 
of falls - RR=0.93 (0.64-
1.35)



• Overall no effect 
RR=0.88 (0.66-1.18)

Multifactorial interventions in residential care: Multifactorial interventions in residential care: Multifactorial interventions in residential care: Multifactorial interventions in residential care: rate of fallsrate of fallsrate of fallsrate of falls

Cameron et al, Cochrane review - 2018

• Significant reduction in 
rate of falls for:
• High level care

• Intermediate level care

• No effect for mixed level 
care

• Diverse mix of 
interventions and 
sample profile

• Similar outcome for 
number of fallers



In summaryIn summaryIn summaryIn summary

•High risk population

•Limited evidence of effective interventions
•Vitamin D supplementation for residents with low 
vitamin D

•Multifactorial interventions (sub analysis by level 
of care

•??some exercise interventions

•Low quality / small sample sizes

•Limited focus of new research
26/11/2018



� 21 studies included, with 5,540 participants 

� 15 studies evaluated exercise as a single intervention, remaining 6 included exercise combined 
with two or more fall interventions tailored to each resident’s fall risk (i.e., medication review, 
environmental modification or staff education)

� Meta-analysis results:

◦ exercise reduced the rate of falls (risk ratio [RR] 0.81, 95% CI 0.68–0.97)

◦ Effect was stronger when exercise was combined with other fall interventions on the rate of falls (RR 0.61, 95% CI 0.52–

0.72) and on the number of fallers (RR 0.85, 95% CI 0.77–0.95). 

◦ Exercise interventions including balance training (i.e., gait, balance, and functional training; or balance and strength) 

resulted in reduced the rate of falls. Sensitivity analyses indicated that exercise interventions resulted in reduced 

numbers of recurrent fallers (RR 0.71, 95% CI 0.53–0.97).

Lee et al, 2017, Worldviews on Evidence-Based Nursing, 2017; 14:1, 74–80.

Contrasting results



� Of the 34 programs conducted across the nine 
facilities, 14 (41%) involved seated exercises 
only. 

� Twenty programs involved standing exercises 
and underwent observation. 

� Only 10% of observed programs met all three 
recommendations for an effective falls 
prevention exercise program, with 60% providing 
moderate to high challenge to balance, and 10% 
providing adequate dosage.

Jade Chan, Honours thesis, Curtin University, 2013



� Cluster randomized controlled trial of 16 residential 
aged care facilities (n=221)

� Sample: broad inclusion criteria (excluded terminal 
illness, immobile, moderate-severe cognitive 
impairment (MMSE≦15)

� Individually prescribed progressive resistance 
(strength) + balance exercise

� Group setting, 50 hours x 25 weeks, then 6 month 
maintenance period 

� 55% reduction in rate of falls in the exercise group, 
and improved physical performance. 

� No serious adverse events

Hewitt et al, JAMDA, 2018, Volume 19, Issue 4, Pages 361–369 

(Australian study)







� In a global context, there remain substantial gaps in falls 

prevention research

◦ even in the community setting (direct translation into countries with 

different social and cultural differences most likely need consideration of 

local factors when implementing / translating falls prevention)

� In Australia - ??need for greater focus on cultural diversity in 

falls prevention programs

� Residential care:

◦ Slow growth in research evidence

◦ Minimal change in overall outcome in past 6 years

◦ ??Greater focus on exercise

◦ What to do if there is little guidance from the Cochrane review:

� ?implement methods from single effective RCT?

� ?other levels of evidence than RCTs

� best practice guidelines
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Dec 2018 – Early Bird Registration Opens

Jan 2019 – Abstract Submissions Open

Mar 2019 – Abstract Submissions Close

Apr 2019 – Abstract Outcomes

Jul 2019 – Early Bird Registration Closes / Standard Opens

Sept 2019 - Conference


