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Sedentary behaviour accelerates the loss of performance...Sedentary behaviour accelerates the loss of performance...



active,  strength-trained sedentary70 yr old 
females
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(Adapted from Sipilä & Suominen
Muscle Nerve 1993;16:294)

The same difference in 
muscle size is seen between 
a 30 and an 80 yr old



Falls & Fractures in the UKFalls & Fractures in the UK
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�� Present in >50% of fallers & up to 40% nonPresent in >50% of fallers & up to 40% non--
fallersfallers

�� Predicts Predicts 
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–– decreases in physical and social decreases in physical and social 
activityactivity

–– deterioration in physical functioningdeterioration in physical functioning

–– higher risk of falling higher risk of falling 

�� Improves with exercise, as does balance Improves with exercise, as does balance 
confidence and self efficacyconfidence and self efficacy



We need to prevent fallsWe need to prevent falls

�� In In > 75s> 75s, falls are the leading cause of , falls are the leading cause of 

deathdeath resulting from injuryresulting from injury

7575--80%80% of falls are not reportedof falls are not reported
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�� 7575--80%80% of falls are not reportedof falls are not reported

�� 10%10% of all callof all call--outs for outs for UK Ambulance UK Ambulance 

ServiceService are for people aged 65+ who are for people aged 65+ who 

have ‘fallen’ but nearly have ‘fallen’ but nearly half half are not taken are not taken 

to Hospital.to Hospital.

WHO Health Evidence Network – Preventing Falls Brief ing 2004



LongLong--term Institutionalisationterm Institutionalisation

"������������"������������
������	�������������	�������

�����
���	��
�����
���	��
!��������	�:�/�!��������	�:�/�
�!����	����!����	���

��������	
���

�	����������	���������������������	� 
����������������
������

�!����	����!����	���
�����	�������	������	�������	�..
���)����)�
�	��������	����	��������	���
������	�������������	�������

��
���
��
���

;; <�		��'���������	�<�		��'���������	�
7��������-=>?7��������-=>? @�@�



Residential SettingsResidential Settings

�� 75% fall annually (1.5 falls 75% fall annually (1.5 falls 

per bed per year)per bed per year)

�� 35% of falls result in serious 35% of falls result in serious 

injury injury 
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injury injury 

�� up to 8% of falls result in up to 8% of falls result in 

fractures fractures 

�� Hip fracture incidence Hip fracture incidence 

higherhigher

SCARE Briefing - http://www.elsc.org.uk/briefings/briefing01/
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Long lies (> 1Long lies (> 1--2 hours) lead to 2 hours) lead to 

an increased risk of:an increased risk of:

–– dehydrationdehydration
–– hypothermiahypothermia
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–– hypothermiahypothermia
–– pneumoniapneumonia
–– pressure sorespressure sores
–– kidney failurekidney failure
–– depressiondepression
–– post fall post fall 

syndromesyndrome
–– deathdeath

(Tinetti 1993, 1994)(Tinetti 1993, 1994)
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In people who have In people who have 

a hip fracture:a hip fracture:

2 out of 10 regain 2 out of 10 regain 
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2 out of 10 regain 2 out of 10 regain 

previous mobilityprevious mobility

5 out of 10 die or 5 out of 10 die or 

become dependent become dependent 

within a yearwithin a year



Burden on health care Burden on health care 
resourcesresources

2,500,000

3,000,000

3,500,000

4,000,000

4,500,000

Mean LOS all ages 7.9 days
Mean LOS # femur 25.7 days
Mean LOS falls 9.67 days
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-

500,000

1,000,000

1,500,000

2,000,000

2,500,000

All fractures
>60 yr + falls

>75 yr.*

Fracture
femur >60

yr.*

Diabetes all
ages

Cardiac
ischaemia all

ages

Heart failure
all ages

COPD +
asthma all

ages

Stroke >60
yr*
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Can exercise prevent Can exercise prevent 
fractures? fractures? 
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Fracture Prevention Fracture Prevention 
TriangleTriangle

FRAGILITY
Exercise can 
increase BMD 
and alter bone 
properties

Exercise can 
increase muscle 
strength 
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FRACTURE

FORCEFALLS

National Institute for Health, USA 1999

Exercise can 
reduce falls

strength 
(padding) and 
improve reaction 
times
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We are all “trippers”……
When do we become “fallers”?
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Falls Risk Falls Risk 
modifiable with modifiable with 
tailored exercisetailored exercise

�� low strength low strength 
�� low power low power 
�� poor mobilitypoor mobility
�� poor balancepoor balance

Falls Risk Not
modifiable with 
tailored exercise

�� ageage
�� social class social class 
�� gendergender
�� multiple medications multiple medications 
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�� poor balancepoor balance
�� arthritis arthritis 
�� depression depression 
�� fear of fallingfear of falling
�� postural hypotensionpostural hypotension
�� urinary urgencyurinary urgency

exercise is exercise is likelylikely to have a to have a 
major positive effectmajor positive effect

�� chronic medical conditionschronic medical conditions
�� vision problems vision problems 
�� poor heating and poor poor heating and poor 

housinghousing
�� malnutritionmalnutrition
�� poor footwearpoor footwear

exercise may not have a major exercise may not have a major 
effecteffect



Exercise to Prevent FallsExercise to Prevent Falls
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FaME Group ExerciseFaME Group Exercise
Managing frequent fallersManaging frequent fallers

�� Women aged 65+ with a history of 3 or more falls in  previous Women aged 65+ with a history of 3 or more falls in  previous 

yearyear

�� 9 months community based intervention9 months community based intervention
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�� Group exercise Group exercise –– individually tailored, trained exe rcise individually tailored, trained exercise 

instructors (PSIs), one class a week (1hr) & 2 x 20  minute home instructors (PSIs), one class a week (1hr) & 2 x 20  minute home 

sessionssessions

�� Falls risk decreased by Falls risk decreased by halfhalf –– RR 0.46 RR 0.46 

�� Significant improvements in strength, power, functi onal ability, Significant improvements in strength, power, functi onal ability, 

balance and reaction timesbalance and reaction times

Skelton et al. Age and Ageing, 2005: 34: 636-639 
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FaME – BONE Results
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Significant difference with time and group for L2-L4 spine and Wards 
Triangle (F=3.46, p<0.05).   Exercisers n=32, Controls n=14. 
Time between visit 1 and visit 2 = mean 10.9 (sd 2.7) months

Skelton, Dinan et al. Age & Ageing 2005
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Ebrahim, 1997 Walking outdoors Risk of falling higher 

Lord, 1995 General class (1 year) ­  strength 

Reinsch, 1992 General class (1 year) No change in fall risk 
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Pereira, 1998 Walking outdoors (10 
years) 

Better health 

Millar, 1999 General class? Improved postural 
hypotension 

Kerschan, 1998 Unprogressive home-
based exercise (1 year) 

No change in fall risk 

Wolf, 2004 Tai Chi (1 year) >65 yr 
old fallers 

No change in fall risk 
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Cavanaugh & Cann, 1988
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OSTEOPOROSIS MANAGEMENT – PRE AND POST MENOP. WOMEN
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Risky exercises for patients Risky exercises for patients 
with OPwith OP

Type of Exercise       Reoccurrence of    Type of Exercise       Reoccurrence of    
FractureFracture

�� Back extensionBack extension 16%16%
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�� Back extensionBack extension 16%16%

�� Flexion (abd. curls)Flexion (abd. curls) 89%89%

�� CombinedCombined 53%53%

�� No exerciseNo exercise 67%67%

Sinaki & Mickelson 1982



Brisk Walking may be risky for Brisk Walking may be risky for 
fallers…fallers…
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• The NHS, working in partnership with 
councils, takes action to prevent falls and 
reduce resultant fractures or other injuries 
in their populations of older people.

• Older people who have fallen receive 

NSF OP Standard 6, 2001NSF OP Standard 6, 2001

��������	
���

�	����������	���������������������	� 
����������������
������

• Older people who have fallen receive 
effective treatment and rehabilitation and, 
with their carers, receive advice on 
prevention through a specialised falls 
service.

• (1) Prevention. (2) Diagnosis & 
management. (3) Rehabilitation and longer 
term care.

• Key Milestone April 2005
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NICE, 2004
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Exercise to prevent fallsExercise to prevent falls
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Not all physical activity is Not all physical activity is 
necessarily safe for fallers!.......necessarily safe for fallers!.......
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A Continuum of Exercise A Continuum of Exercise 
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“Man does not cease to play because 
he grows old.  Man grows old because 

he ceases to play”

George Bernard Shaw
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