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1960 - time zero

Joseph Sheldon — the grandfather of falls
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The liability of old people to tumble and often to mjure
th 1S such a com of experience that
1t has been tacitly accepted as an inevitable aspect of
ageing, and thereby deprived of the exercise of curiosity.
The literature, in fact, on what has always been a trial
for the elderly and is now becoming a problem for the
community is very meagre (Sheldon. 1948 ; Scott, 1954

- Droller, 1955 ; Hobson and Pemberton, 1955 ; Howell,
1955 ; DeLargy, 1958 ; Boucher, 1959 ; Exton-Smith,
1959 ; Fine, 1959), and bears little relation to either the
practical importance or the intrinsic interest of the

* subject. An essential preliminary to further investiga-
tion is a knowledge of what actually happens, and the
present paper 15 an attempt to meet.that need by an
account of the naturai history of these falls.

The inquiry was directed at old people living at home,
since the hospital population of -old age has a heavy
pathological bias, and, - addition, faces posturat risks
different from those of the community at large. This
paper presents the results of ‘an inquiry into 500 falis
which happened to 202 individuals—86 had been brought
to the casualty. department .of the Roval Hospital,

old people (Fine, 1959), where the mncidence of physics
and, particularly, of mental defect 15 so much greater
The environment contributed a quota to the causatio:
of 224 falls, whereas the cause lay within the old perso)
in the remaining 276, though effective separation 1
difficult. Thus, while in some of the accidental fall
a younger person would also have fallen, in many other
balance - would have been retaned: for old peopl
complawn bitterly of nability to preserve their balanc
as they did when yuuhger, say.ng, *'Once you're goin;
you've got to go “—a remark which Teveals a consider
able problem in defective physiofogy..

Accidental Falls . -
There were 171 falls (34% of total) in- 125 individuals
as follows: ‘
On stairs e
‘Missing last step or step!
Poor illammation
Ve v
Various.

. gs
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“Slipping - .. .. L
Falling over unéspected abjects L. .. ..
Dark Saice wae ot

‘e 12
Various causes’ El

‘The liability of old people to tumble and often injure
themselves is such a commonplace of experience that
it has been tacitly accepted as an inevitable aspect of elderly and is now becoming a
ageing and thereby deprived of the exercise of problem for the community is
curiosity. very meagre”

“The literature on what has
always been a trial for the



On the natural history of falls in old age

Accidental Falls 171
Drop Attacks 125
Trips 53
Vertigo 37
Bad Back 20
Postural Hypotension 18
Weakness in Leg 16
Falling out of Bed or Chair 10
Uncertain 23

(J.H. Sheldon BMJ 1960; Dec 10th)



Phase 1: 1977-1988: Initial studies

* Documenting the size of the problem
* Falls risk assessment studies

» Retrospective studies of risk factors

e Exton-Smith, 1977

e Overstall, 1977
Grimley Evans, 1977, 1981
Campbell, 1981
Brocklehurst, 1982
Isaacs, 1978, 1980, 1981, 1985, 1986
Blake, 1988



Falls Frequency

50
40 -
o
O
& 30 A 03+ Falls
qcJ O 2 Falls
O 20 - H1Fall
(b}
o
10 -
0 _

65-74 75-84 85+
Age Group



Hospital Admission Rate

H (o)}
o o

N
o

Admissions (rate/1000)

| ¢ Males
Females
o __
40 50 60 70 80

Age Group

90



Future projections
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Cost $millions

Future projections
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Phase 2: 1988-1995+

Fall risk factor identification

* Large prospective studies
* Tinetti, 1988
* Campbell, 1989
* Nevitt, 1989
* O'Loughlin, 1993
*lLord, 1994
e Luukinen, 1995



Tinetti ME, N Engl J Med; 1998

RISK FACTORS FOR FALLS AMONG ﬂ.ﬁEﬂL‘l’ PERSONS LIVING IN THE COMMIUNITY
Mary E. Tmvertr, MDD, Mark Seeecuisy, Pr.D.. ayp Sanora F. Givrer, RN,

Abstract To study risk factors ror raking, we conducted 2
one-year prospectiva mvestigation, using a sampia of 336
persons at least 75 years of age who were living in the
community, All subjects underwen! detalied clinical evaiu-
alian, including standardized measures of montal status,
strength, reflexes, balance, and gait; in addition, we m-
gpected their homes for environmantal hazards, Falls and
their circumstances were identified dunng bimonthly tels-
phone cals.

Dunng one year of follow-up, 108 subjects (32 percent)
fell at lsast once; 24 pescant of those who tell had senous
injuries and 6 parnanthudfraﬂmes. Predisposing tactors
for falls were identified in linear-logistic models, The ad-
justad odds ratio tor sedative use was 28.3; for cognitive

imparment, 5.0, for disability of the lower axtremilies, 3.5;
for palmomental reflax, 3.0; tor abnormakties of balance
and gait, 1.9; and for toot problams, 1.8; the lower bounds
of the 95 percent confidence intervals were 1 or more for
all vanebies. The risk of falling ed Inearly with ihe
number of nsk factors, from 8-percent with none to 78
percent with four ar more nsk tactors (P<0.0001). About
10 percent of the falls oocurred iilness, 5
parcent duning hazardous activity, and <4, parcant in the
presence at envirenmental hazards,
We conclude that falls among older persons living in the
ara common and that a simple cinical assess-
ment can identify the eldany persons who are at tha great-
est nsk of falling. (N Engt J Med 1888; 319:1701-7.)



Campbell AG, J Gerontology; 1989
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Risk Factors for Falls in a Community-Based
Prospective Study of People 70 Years and Older

A John Campbell,' Michael 1. Borrie,' and George F. Spears?

'Department of Medicine and *Department of Social and Preventive Medicine,
University of Otaga Medical School. Dunsdin. New Zealand.

We investigated fuctors associated with fails in a coumienity-based prospective study af 761 subfects 70 years and
older The group experienced 307 Jalis during the yaar of monitoring. {tn entry te the study @ ntimber of variables Fuod
been assessed in egch vubject. Variables ossociated with an incraased sk of falling differed in men and wornern. In
men, decreased levels of physical activity, stroke, arthritis of the knees, impairmment of gait, and increased body sway
were associated with an increased risk of falls In women, the tolal number of drugs, psychotropic drugs and drugs
Hable to canse posinral hypotension, standing sysrolic blood prassure of fess than 110 mmHg, and evidence of tuscle
wenkness were alvo associpied with an increased risk of falling. Most fulls in elderly people are pysvciated with
multiple risk jactors, many of which are potenticlly remediable. The possibie implications af this in diagnoesis and
prevention are discussed. ’

~



Psychosocial and demographic factors

* Advanced age * % %
* Female gender *
* Living alone s
* History of falls * %
* Inactivity * %
* ADL limitations * ok %

* Alcohol consumption -



Medical factors

* Impaired cognition * ok
* Depression * % %
e Stroke &
* |[ncontinence * %
e Acute illness * %
* Parkinson’s disease * ok K

e Vestibular disorders -

* Arthritis **
* Foot problems gk
* Dizziness *x

e Orthostatic hypotension *



Medication factors

* Psychoactive medication use

* Antihypertensive use

e Opioids

* NSAIDs

e Use of more than 4 medications

* %k %k

* %

* %k %k



Psychological factors

* Impaired executive functioning
* Reduced processing speed

* Impaired selective attention

* Anxiety

* Fear of falling

* 3k k

) %k

Xk

* %k

k% k



Sensory and neuromuscular factors

* Visual acuity

* VVisual contrast sensitivity

* Depth perception

* Reduced peripheral sensation
* Reduced vestibular function

* Muscle weakness

* Poor reaction time

* %k

* %k %k

* %k %k

* %k %k

* 3k %k

* %k %k



Balance and mobility factors

* Impaired gait and mobility

* Impaired ability in standing up

* Impaired ability with transfers

* Impaired stability when standing

* Impaired stability when leaning
and reaching

* Inadequate responses to external
perturbations

* Slow voluntary stepping

* %k %

* %k %k

% %k %k

X Xk

* %

* %k

* %k



Environmental factors

e Poor footwear *
 Inappropriate spectacles o
 Home hazards o *

e External hazards -
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Age and Ageing (1982) 11, 1-10

CLINICAL CORRELATES OF SWAY
IN OLD AGE—SENSORY MODALITIES



132

Geront clin, 5

129138 (1963)

The Effect of Age on the Control of Ssvay
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Sheldon The Etfcct of Age on the Control of Sway
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Physiological Profile Assessment




Falls Risk Assessment Z Scores

The green bars show performance in each test in relation to norms for persons aged 65 years and over. Scores
above zero show above average performances and scores below zero show below average performances.
Scores below -1 indicate significant impairments.

Test Z-score <{mmpoorer better—

Edge contrast sensitivity| -1.63
Proprioception| 0.37
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Fall risk score
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Phase 3: 1994 —

Interventions for preventing falls

00000
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3 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018

Falls publications 2000-2019



Seven early influential fall prevention trials

Multifactorial - community Tinetti, 1994

Tai Chi - community Wolf, 1996

Home exercise - community Campbell, 1997,1999
Multifactorial - care home Ray, 1997
Multifactorial - ED Close, 1999
Pacemakers - ED Kenny, 2001

Cataract surgery - community Harwood, 2005




Phase 4: 2000 —

Synthesizing the findings

= Gillespie LD et al. Interventions for preventing falls in older people living in
the community. Cochrane Database Syst Rev. 2012 Sep 12;9

= Sherrington C et al. Exercise for preventing falls in older people living in
the community. Cochrane Database Syst Rev 2019, Issue 1. Art. No.:
CD012424. DOI: 10.1002/14651858

* Hopewell S et al. Interventions based on individual assessment of falls
risk and multiple component interventions for preventing falls in older
people in the community. Cochrane Database Syst Rev. 2018, Issue 7. Art.
No.: CD012221. DOI: 10.1002/14651858.CD012221.pub?2

= Cameron ID et al. Interventions for preventing falls in older people in
care facilities and hospitals. Cochrane Database Syst Rev. 2018, Issue 9.
Art. No.: CD005465. DOI: 10.1002/14651858.CD005465.pub4.



Exercise: a meta analysis

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

Catherine Sherringtcln,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 participants


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjBzczGyLnUAhXJUrwKHUZ3CAkQjRwIBw&url=https://www.physiotherapy.asn.au/Conference2015/Speakers/Pre_conference_workshop_speakers/Conference/Speakers_/Workshop_speakers.aspx?hkey%3D4a78372f-cec7-477f-956e-7566cb4a8208&psig=AFQjCNGVxCAGqzb9b7YxsEnyQ_qtnqg8vw&ust=1497400178652681

Balance intensity + dose effects

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

Falls rate ’

10%

39%



Phase 5: 2015 —

Implementation Research

Standlngh

Exercises
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Kim Delbaere and colleagues. Engaging and supporting older people in fall prevention in
the community: International implementation study. NHMRC Partnership Project Grant



Australian fall prevention guidelines

Australia &~

New Zealand Falls Prevention Society

Fall Prevention Guidelines START HERE

The Australian Commission on Safety and Quality in Health Care assists health services to Action on Falls Prevention . °

reduce the number of falls, and the resulting patient harm, through a number of national Disclaimer N eW G u I d e | I n e S
initiatives. This site includes Australia's National Guidelines: Preventing Falls and Harm From Falls Home

in Older People: Best Proctice Guidelines for Australion Hospitals, Residential Aged Care Facilities and Info about falls

Community Care 2009, The guidelines provide a consistent national basis for falls prevention. Membership to b e I a u n C h e d
Education
November, 2023

Key Research Publications

Hospitals Research

Resources for Health Professionals

§

Resources for Older People and their

Families

"
“




Summary: compiling the evidence

"Delineating the problem

" |dentifying the risk factors

" Conducting gold standard interventions
=Synthesising the findings
"Implementing the findings



Thank You
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‘ )Australla and New Zealand
~ “Falls Prevention Society

& World Falls Congress

2023 JOINT CONFERENCE

26 - 28 November, Perth, Western Australia
www.anzfpconference.com
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