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Presentation overview / goals

GLADWELL .
] = International

collaboration a key to
Vancouver studies

Which high-risk populations?

Osteoporosis

Previous fallers

= Emergency-department presenters
= Falls clinic patients

Mild cognitive impairment
Macular degeneration
Polypharmacy

Residential care facilities
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Vulnerable Populations: High Risk of Mobility-Related Problems
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Vulnerable because of 4 risk of falls - unsafe mobility

Osteoporosis/falls risk research

Rationale?
Research question
Outcome
Collaborators



Take home from a series of studies

. Osteoporosis associated with quads
weakness and increased sway (Liu-
Ambrose, 2003)

. Back pain associated with | balance

and | functional mobility (Liu-
Ambrose, ‘02)

4. Highlight study from this period
(2000- ’04) - Better Bones & Balance

Research questi
Effect of

vs.
training on
fall risk profile
(PPA) in 75 85 yr-
old women with
low bone mass.

Richmond 76, Is no
health. 1

. It helps with my balance. I'm more steady on
! Sullvan says.

‘Weight training reduces risk of elderly females ~ (ged 7 to 89 in dhe sivmo
falling by as much as 57 per cent, study indicates ¢

BY PAMELA FAYERMAN Research Instiue investigators.
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3. Strength and balance training
safe and effective in 65-75
yr old women with osteoporosis by DXA
(RCT, Carter, CMAJ 2002)

Community-based exercise program = ‘Osteofit
reduces risk factors for falls
in 65- to 75-year-old women
with osteoporosis: randomized Research
controlled trial Recherche
From *the UBC Bone Health
Research Group, University

Nick D. Carter, Karim M. Khan,"** Heather A. McKay, S Moira ~~ of Britsh Columbia,

-~ iy < Department
A. Petit, ™ Constance Waterman,* Ari Heinonen, cvice, Faculty of

Janssen,*  Meghan G. Donaldsg I Mallinson, T Long e, ) , University of
iddell ¥ o) 1 Jari +1t i dearSS sh Columbia, Vancouver,
Riddell,* Karen Kruse,* Jerily i C. Prior,* #* Leon Flicker BY: bthe BC Women's

u Baseline
= Midpoint

Final

Fall Risk Score (SD)

Agility Resistance Stretching
Experimental Groups

Fall risk profile (PPA) ameliorated with both interventions

Senior women pump iron for old bones

“It just makes the quality of your life
that much better.” Geraldine W, 84




Qe 2008: Arguing for a
paradigm shift - BMJ

PR_EYFNTIN(:; FALLS
WHAT WORKS

[ANALYSIS

Shifting the focus in fracture prevention
from osteoporosis to falls

Preventing fractures in older people is important. But Teppo Jarvinen and colleagues believe
that we should be putting our efforts into stopping falls not treating low bone mineral density

Which 6 high-risk populations?

Osteoparasis

Mild cognitive impairment
Macular degeneration
Residential care facilities
(Highlights from 30+ papers)

CMA]J ...

[ one | sses | —Tonc corctons

CMAT+ September 4, 2001 165 (5)
©2001 Canadian Medical Association or its licensors

Research

A randomized controlle;

service to prevent f:

ly
Colleen J. Maxwell' and Barb Metcalf*
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Collaborators (Home and Away)

=

Leon Flicker (falls, geriatrics,

Outliers

gerontology)

Stephen Lord, 2001, ‘03, ‘04,
etc...

Pekka Kannus (Finland), 2003
Teppo Jarvinen, 2004, ‘06
Clare Robertson, 2003, ‘07, ‘08,
‘09, ‘10

John Campbell, 2004, 07, 08

Jacqueline Close, Lancet, 1999
THE LANCET

controlled trial

Dr Jacqueline Close MRCP 3 A3, pargaret Ellis FCOT 3, Richard Hooper Pho b, Edware
cp s

Emergency Dept
High prevalence of falls as per
Close 1999

Community-dwelling seniors who present to the emergency
department with a fall do not receive Guideline care and their fall
risk profile worsens significantly: a 6-month prospective study
A. E. Salter - K. M. Khan - M. G. Donaldson -

J. C. Davis - J. Buchanan - R. B. Abu-Laban -
W. L. Cook - S. R. Lord - H. A. McKay

MSc - Salter (now
family physician)



11/25/10

Emergency Dept Research (2004 - . Melbourne RCT
(Melissa Russell...., Keith Hill), JAGS, 2011

ongoing)

= 2 care gap papers (including Meghan . 712 fallers presenting to
Donaldson) _ Wi ®,| Emerg. Dept.

& Comprehensive falls risk

= New studies of cost of emergency assessment and

dep"’?”f“e”t care (5103000 per interventions (by referral)
admission, Woolcott, in progress) No difference in falls or
= Studies using ‘operations research’ - & falls injury

health systems research Challenges - intervention:

= Limited uptake and
adherence

Which 6 high-risk populations? Falls Prevention Clinic,

= Osteoporosis
. FALLS FOLLOWUP CLINIC:
= Previous fallers  PREVENTING FALLS

PREVENTING FRACTURES

= Emergencv-denartment nresenters

= Mild cognitive impairment
= Macular degeneration

= Polypharmacy

= Residential care facilities

www.fallsclinic.com

Falls Clinic _v Clinical Service Practical issues relating to Falls Clinic

= Over 1000 patients
seen in the clinic over
6 years

= Challenges with

* 1-hr Geriatrician | having patients

assessment < - referred even if they

* 12-month followup 9y had a very strong falls

to assess L T \ risk profile

implementation of ./ 9| - Personal and physician

R | ) barriers

= Fall is a 4 letter
word...




Research questions...

Our research relates to the Otago
Exercise Programme...

Research questions...

In falls clinic patients, does the Otago
Exercise Programme (OEP)...

1. Reduce falls? (12 months)
2. Ameliorate fall risk profile? (PPA)

3. Improve executive function (Stroop
Test)

(NB: economics studies underway in Falls
Clinic as well...discuss later)

50% Fewer Falls Among Clinic Patients
who did Strength and Balance Training

No difference

Fewer falls per 100 persons seen

Il 1

100 200 300
Days after being seen in Falls Clinic

John Campbell,
(New Zealand)

(\ s Clare Robertson

“Otago Exercise
Programme” (OEP)

Did the OEP reduce falls among
falls clinic folks?

Otago Home-Based Strength and Balance Retraining Improves
Executive Functioning in Older Fallers: A Randomized Controlled

Meghan G. Donaldson, PhD,* **‘y(.gmm Aban

5 fcee

Donaldson, now PDF,
UCSF,California

1! Stroop test showed significant
changes; minimal changes in
strength and balance measures!

orange
orange green
blue
red green
orange red
green purple
blue red

red
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Mechanism of fall reduction? Falls clinic studies in progress
. . OEP extended out to falls
= Central mechanisms - . .

executive function; . Mechanism explaining falls

better decisions to reduction (greater number of

avoid falls ..
participants needed to have
sufficient power)

. Economic studies including health

care utilization and patient rated
outcome measure studies

. Exploring computer animation of /
the OEP program for distance / . ‘\ \
cost reduction -

Which high-risk populations? Teresa Liu- .
Ambrose Laboratory for studies

Osteoporosis of exercise and
Previous fallers cognitive function -
= Emergency-department presenters neuroscience

= Falls clinic patients

Mild cognitive impairment

Macular degeneration

Polypharmacy

Residential care facilities

Exercise and cognition and falls
research (1:45pm today ®)

ORIGINAL INVESTIGATION
Resistance Training and Executive Functions
Research question Study design A 12-Month Randomized Controlled Trial

Teresa Liu Ambrose, PhD, PT; Lindsay S. Nagamatsu, MA; Peter Graf, PhD;

- DoeS Resistance . RCT powered for the B. Lynn Beattie, MD; Maureen C. Ashe, PhD, PT: Todd C. Handy, PhDD
training improve Stroop test as the

cognitive primary outcome ARCHIV] Gondlusion: Twelve months of once-weekly or tice-
funCtion _ RNAL MEDICIN weekly resistance training benefited the executive cog-

AlSO innovat‘ive nitive function of selective attention and conflict reso-

: R A lution among senior women.
?jﬁggg:”e evaluat]on Of bra]n Trial Registration: clinicaltrials.gov Identifier:

anatomy and NCT00426881

m— . .
bl Yjﬂm function using fMRI Arch Intern Med. 2010;170(2):170-178
e Ce M
L ol B9 ! s s




Which 6 high-risk populations?

= Osteoporosis

= Previous fallers
= Emergency-department presenters
= Falls clinic patients

= Mild cognitive imnairment

Meta-analysis, 2009 update

REVIEW ARTICLE

Meta-analysis of the Impact of 9 Medication Classes
on Falls in Elderly Persons

John C. Woolcott, MA; Kathryn J. Richardson, MSc; Matthew O. Wiens, BSc, Pharm, PharmD; Bhavini Patel, MPharm;
Judith Marin, BPharm, PharmD; Karim M. Khan, MD, PhD; Carlo A. Marrd, BSc, Pharm, PharmD, PhD.

Conclusion: The use of sedatives and hypnotics, anti-
depressants, and benzodiazepines demonstrated a sig-
nificant association with falls in elderly individuals.

Arch Intern Med. 2009;169(21):1952-1960
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12-month cohort study: Emphasis -
Injurious falls

Osteoporos Int (2010) 21:855-862
DOI 10.1007/s00198-009-1025-8

ORIGINAL ARTICLE

Neovascular AMD: an overlooked risk factor
for injurious falls

S. M. Szabo - P. A. Janssen - K. Khan - S. R. Lord -
M. J. Potter

Residential care: Steve Robinovitch, Teresa
Liu-Ambrose, Fabio Feldman, Heather McKay

Team Leac: ROBNOVITCH. S
Program it CIHR TEAM I THE

Figure 1. “Real life” laboratory for studying the cause and prevention of falls in the long-term
care (LTC) environment. Video capture and wearable sensors will be used to determine the
characteristics of injurious and non-injurious falls, and examine how these associate with

function and features. Next tion hip protectors will be
developed, and compliant flooring will be installed and evaluated for ifs potential to reduce
fall njuries

Centre for Hip Health and Mobility

PREVENTION + EARLYDETECTION + NEW TREATMENTS

= MISSION: to prevent, detect,
and treat bone and joint
diseases across the life span
through effective behavioral
and clinical interventions
that foster enhanced
mobility.

150 researchers, staff and
trainees from 13 disciplines
= Over $50M in research grants
= 1000 peer-reviewed articles



Health
Economics

PHYSICAL INACTIVITY
CONSENSUS (EPIC) WORKSHOP

Feldman, Liu-Ambrose,
MacKay, Handy, Cynader
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Cross-Cutting All Themes
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(" Improved Mobility & Health of Canadians J

You'd also be
smiling if you
got economi$t

5 of Dr Davis’ contributions...

. Cost of falls in the world (Burden of
Illness study, Osteoporos Int, 2010)

. Systematic review of interventions for
falls prevention - value for money (‘10)

. Exercise in 65-75 yr olds is cost saving
with respect to health care utilization
(Cost-effectiveness analysis, Ol, 2010)

. Prolonged economic benefit of exercise
intervention - slow offset (CEA, Archives,
2010)

e (PROMOTE) 2 prootof mized controled tral of aerobic exercise iraning n

$4C. Bryan's, Lee P, Brasher P, Hslung GY.

Dr Davis’ major contributions...(2)

5. Effect of exercise on quality of life as
measured by the EuroQoL-5D (EQ-5D);
Cost-utility analysis (JAGS, in press,
poster at this meeting)

6. Guidelines for economic studies (with
Paul Scuffham, Clare Robertson)
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Acknowledging collaborations

= Clare Robertson (falls
health economist;
epidemiologist)
A = Teresa Liu-Ambrose
Outliers (funding of clinical
studies, mentorship)
= John Campbell -
mentorship
MALCOLM = Carlo Marra (health
economist, UBC)
= Stirling Bryan (health
economist UK, now UBC)
= Melbourne ANZFPS
conference
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GLADWELL

Strongly committed to Training
Opportunities - >$1 million in
trainee $ in past 5 years

Small focused journal clubs across
subgroups

Local mentors

International visitors
International exchanges
Govt/health authority internships

Skills beyond science - leadership
etc

LINKING RESEARCH AND COMMUNITY
ON THE BUILT ENVIRONMENT FOR HEALTHY AGING

e
i

Symposium Date ) April 20

Strongly committed to Training
Opportunities - >$1 million in trainee $

in past 5 years

Small focused journal clubs
across subgroups

Local mentors
International visitors
International exchanges

Govt/health authority
internships

Skills beyond science -
leadership, negotiation, etc

Future Directions and
Opportunities at CHHM

Built environment influences all...

Mobility Continuum

¥ N L

Very Frail Significant Mobility Mild-moderate Nil/Minor Mobility Ni/Minor
Housebound / Impairment Mobility Impairment Impairment
Institutionalized +/- Uses motorized Impairment But fails to meet Activity | and Active (+/- walking,
‘wheelchair +/-Uses assistive Guidelines for Older transit, own car, taxi)

device orcane Canadians

Partner ith CloowneeL

Hter) Partneruith cocafle arsan)

Built Environment influences all levels of activity

Figure 1. Mobility C
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Summary

‘High-risk’ populations:
EoN Tree of knowledge is
growing globally -
population specific Rx

N

Outliers

“ Canadian investigators -

Drs Liu-Ambrose,
Donaldson, Jen Davis

MaiLcoLM
GLADWELL

Aim to partner with the
best!

Clare Robertson
John Campbell

3%?
Thank you for mentoring a ‘
generation of falls Outliers

researchers across the @

MALcOLM

—
4th Australian & New Zeala
C GLADWELIL

Working together very closely ©
P
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