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INCIDENCE

 30-40% of community-dwelling older people (>65 yrs) per year
 Up to 70% in cognitively impaired individuals

 >50% for those older than 80 yrs

 60% of people with a previous fall in the past year will have 
another fall

 10% result in major injury and 5% result in fractures



INCIDENCE
 1/3 develop a fear of falling 

syndrome with related 
functional decline –
downward spiral triggered

Deshpande et al.  J Am Geriatr Soc 2008;56:615–620 and Rixt Zijlstra et al, J Am Geriatr Soc 2009; 
57: 2020-2028

Restriction in activity over the past 3 
years in patients reporting fear of 
falling

25.5%

59.6%

14.9%



CAUSES
Usually due to impairment in multiple domains that overwhelm the ability to compensate



CAUSES

 Stiffening of connective tissue - > decreased range of 
joint motion

 Loss of muscle mass - > reduced muscle 
strength

 Slowing of nerve conduction - > prolonged reaction 
time

 Decreased visual acuity - > impaired depth 
perception

 Impaired proprioception - > increased postural 
sway

 Forward displacement center gravity - > impaired “righting” 
reflexes



CAUSES

EXTRINSIC 
(environmental 

causes)

INTRINSIC 
(failure to 
maintain 
postural 
control)

SITUATIONAL 
(risk taking)



CAUSES

SENSORY INPUTS
• peripheral nerve

• vision

• vestibular

CENTRAL PROCESSING

• global cerebral failure

• motor cortex + connections

• basal ganglia/extrapyramidal

• cerebellum

• spinal cord

NEUROMUSCULAR 
OUTPUT

• peripheral nerve

• muscles

• skeleton and joints

Cerebral perfusion
• orthostasis
• syncope 





CAUSES OF 
FALLS

INTRINSIC RISK FACTORS

 gait and balance impairment

 Peripheral neuropathy

 Vestibular dysfunction

 Muscle weakness

 Vision impairment

 Medical illness

 Advanced age

 Impaired ADL

 Orthostatic hypotension

 Dementia

 Drugs



SPECIFIC 
CAUSES -
drugs

DRUG CLASS ODDS RATIO 95%CI

Antihypertensives 1.24 1.01-1.50

Diuretics 1.07 1.01-1.14

B-blockers 1.01 0.86-1.17

Sedatives and hypnotics 1.47 1.35-1.62

Neuroleptics and 
antipsychotics

1.59 1.37.1.83

Antidepressants 1.68 1.47-1.91

Benzodiazepines 1.57 1.43-1.72

Narcotics 0.96 0.78-1.18

NSAID’s 1.21 1.01-1.44

(Woolcott, Richardson et al. 2009)



CAUSES OF 
FALLS

 EXTRINSIC RISK FACTORS
 Environmental hazards

 Poor footwear

 Restraints 



HOW TO 
ASSESS THE 
RISKS

 Full history
 Falls related: how many falls and how did they happen?

 Medication review

 Use of alcohol and assistive devices?

 Medical problems including pain, incontinence and osteoporosis 
risks

 Clinical examination
 Supine and standing blood pressure

 Vision and hearing

 Cognitive assessment

 Functional assessment

 Full neurological, cardiovascular and musculoskeletal examination 
(including ECG)



HOW TO 
ASSESS THE 
RISKS



HOW TO 
ASSESS THE 
RISKS

 Other tools
 Functional muscle strength – 5x sit to stand

 Rhomberg test

 Tandem walking

 One legged stance

 Dual tasking (walking and talking)

 Functional reach 

 Tinetti balance assessment tool





CONSEQUENCES 
OF FALLS

 Fractures/lacerations/head injuries

 Decline in functional status

 Hospitalisation

 Institutionalisation

 Increased medical costs

 Fear of falling

 Death



PREVENTION
Strategies  to 
reduce injuries 
and develop 
confidence in 
elders (STRIDE)

Reuben et al. J Am Geriatr Soc 2017;65:2733–2739



PREVENTION
what works…

 Exercise
 Strength and balance training (not walking)

 Cognitive and dual task training

 Tai Chi and yoga

 Medication review and withdrawal of dangerous medication

 Manage postural hypotension 

 Cataract surgery

 Proper footwear 

 Environmental adaptation

 Screening for osteoporosis



Exercise for 
falls 
prevention

PROGRAM High Balance 
Challenge

Lower 
Balance 

Challenge

High dose and 
walking

0.76 (0.66-0.88)* 0.96 (0.80-1.16)

High dose, no 
walking

0.58 (0.48-0.69)* 0.73 (0.60-0.88)*

Low dose and 
walking

0.95 (0.78-1.16) 1.20 (1.00-1.44)

Low dose, no 
walking

0.72 (0.60-0.87)* 0.91 (0.79-1.05)

Sherrington et al. J Am Geriatr Soc 2008;56:2234-43



PREVENTION
what doesn’t 
work…

 Routine vitamin D supplementation

 Hip protectors (low adherence)

 Education alone 



PREVENTION
what may 
work…

 Exergaming and perturbation training

 Myostatin inhibitors 



HOSPITAL 
RELATED 
FALLS

 10% of falls occur during acute illness

 1/200 hospitalised patients fall and injury rate increases by 30%

 NHS UK – inpatient fall rate ranges between 2.9 to 13 falls per 
1000 patient-bed-days

Clinical services report 2017 – Mediclinic international



HOSPITAL 
RELATED 
FALLS

 Possible interventions:
 “falls alert” sign

 supervision of patients in the bathroom

 ensuring patients’ walking aids are within reach

 a toileting regimen

 use of a low-low bed

 use of a bed/chair alarm 

 No change in falls or fall related injuries

Barker et al. BMJ 2016;352:h6781 AND Singh et al. Age & Ageing 2015:44:1032-5



CONCLUSION

 Many falls are preventable
 it is possible to reduce risk of falling among people living in the 

community by at least 30%

 Effective interventions:
 multi-factorial assessment and individualised intervention

 (some) exercise programs

 home modifications (by OTs) in high risk situations

 vitamin D supplements (if low vitamin D)

 medication rationalisation

 cataract surgery



THANK YOU


