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Mr JC

 85 year old male, retired teacher
 Usually fit and well – independent with his ADLs and IADls
 Very active – cross country skiing, hiking, wlking and weightlifting
 Very supportive family
 GP referral - functional and cognitive decline
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Mr JC

 GP referral - functional and cognitive decline
 2 falls in last 2 weeks

 Some concerns around driving

 Caregiver for wife who has dementia. Wife has recently moved to a 
care home as was increasingly difficult to manage at home

 Hearing and visual impairment
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Mr JC

 Past medical history:
 Remote prostate cancer

 Graves disease, radioiodine treatment

 Medications:
 Synthroid 88mcg daily

 Tamsulosin 0.4mg daily

 Zopiclone 5mg prn
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Expectations/Questions from Mr JC 

 Why did it happen?
 What is the cause?
 How do I stop it happening?
 Will it happen again?

*Composite patient details disguised



Learning objectives 

 Why did it happen?
 Understand the scale of the problem

 What is the cause?
 Understand the common causes of falls in older adults
 Understand pathophysiology of gait disorders

 How do I stop it happening?
 Identify evidence based falls prevention strategies

 Will it happen again?
 Shifting paradigm



Why did it happen?



Scale of the problem

 1/3 of people >65 years old fall each year and 1/2 if > 85 years
 68% of these had an injury - Leading cause of injury for seniors across all 

Canadian provinces and territories 
 24% of these injuries required intervention from a healthcare professional
 35% of those who have a fall have a subsequent decline in function
 66% chance of having another fall within a year after a first fall
 It accounts for over 85 per cent of all injury-related hospitalizations

WHO Factsheet



Scale of the problem

 The total economic burden of falls is estimated at $6 billion annually.
 Direct health care costs for fall-related injuries are $2 billion annually. 
 By 2031, it is projected that approximately $4.4 billion will be spent 

on direct health care costs for fall-related injuries for seniors.
 The average acute length of stay for a fall-related injury was 80 per 

cent longer
 8% of fall-related hospitalizations ended in death

Scott, V., Wagar, L., & Elliott, S. (2011, April 1). Falls & related injuries among older Canadians: 
fall-related hospitalizations & prevention initiatives. 
Parachute. (2014). Fall prevention. Retrieved from http://www.parachutecanada.org/injury-
topics/item/fall-prevention1.



RDRHC Emergency Unit Top 8 ICD code for older adults living with frailty 

Data source: National ambulatory care reporting systems (NACRS)
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Provincial Injury Prevention Program
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Provincial Injury Prevention Program
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Provincial Injury Prevention Program
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Provincial Injury Prevention Program

R² = 0.6491
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What is the cause?



Most likely cause for falls in elderly 
living in community

Accident/environment-related
Gait/balance disorders or weakness
Dizziness/vertigo
Drop attacks
Confusion
Postural hypotension
Visual disorder
Syncope
Other specified causes
Unknown

%

31
17
13
9
5
3
2
0.3
15
5

Rang
e

(1-53)
(4-39)
(0-30)
(0-52)
(0-14)
(0-24)
(0-5)
(0-3)
(2-39)
(0-21)

The epidemiology of falls and syncope. Rubenstein LZ, Josephson KR. Clin Geriatr
Med 2002;18:146.. 

Common causes of falls 
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• This was a retrospective observational study. 1611 falls incidents over the review period.

• Cognitive Impairment (CI) was defined on the basis of case notes recording of dementia, 
CI, chronic confusion, functional impairment due to memory problems or MMSE/MoCA< 
25.

• 25% had cognitive impairment and recorded more than 50% of falls incident

• Conclusion: Older people with CI have significantly higher incidence of inpatient falls 



Gait variability and cognition



Provincial Injury Prevention Program
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Gait disorders

 Gait disorders are a major cause of functional impairment and 
morbidity in the elderly population

 Most gait disorders in elderly people are multifactorial and have 
both neurologic and non-neurologic components



Gait disorders

 Neurologic causes:
 Hemiparetic, Paraparetic, Sensory, Steppage

 Petit pas, Apraxic, Propulsive, Retropulsive

 Ataxic, Waddling, Dystonic, Choreic

 Antalgic, Vertiginous, Psychogenic



Gait disorders

 Non-neurologic causes:
 Visual loss

 Orthopedic disorders

 Rheumatologic disorders

 Pain

 Side effects of drugs

 Cardiorespiratory problems

 Multifactorial gait disorder



Copyrights apply



Effects of healthy aging on gait: sensitivity of fractal dynamics. The average stride time, stride time variability, Timed Up and Go 
performance are similar in this group of healthy older adults and healthy young adults, while the fractal scaling index is reduced with 
aging. Adapted from Hausdorff, Mitchell et al. (1997).





How do I stop it happening?



Falls prevention exercise programs

 NNT (number needed to treat) to reduce falls from strength and 
balance training is only 11.

 Group and home-based exercise programs, and home safety 
interventions reduce both rate of falls and risk of falling.

 Multifactorial assessment and intervention programs reduce rate of 
falls but not risk of falling; Tai Chi reduces risk of falling.

Interventions for preventing falls in older people living in the community. Gillespie et al. 
2012 Cochrane review



Falls prevention exercise programs

1. Exercise must provide a moderate or high challenge to balance.
 Reducing the base of support.
 Movement of the centre of gravity.
 Reduce the need for upper limb support.

2. Exercise must be of a sufficient dose to have an effect:
 A cut-off of 50 hours is ‘high’ dose. This would equate to around 2 hours a week for a 6 month 

period. 
 This can include a mixture of group-based and home-based exercise.

3. Ongoing exercise is necessary.
 The benefits are rapidly lost when exercise is ceased. 

Sherrington et al (2011)



Effectiveness of a Therapeutic Tai Ji Quan Intervention vs a 
Multimodal Exercise Intervention to Prevent Falls Among Older 
Adults at High Risk of Falling: A Randomized Clinical Trial

Conclusion: Among community-dwelling older adults at high risk for falls, a 
therapeutically tailored tai ji quan balance training intervention was more effective than 
conventional exercise approaches for reducing the incidence of falls.

JAMA Intern Med. 2018;178(10):1301-1310.



Effectiveness of Tai Ji Quan vs Multimodal and Stretching Exercise 
Interventions for Reducing Injurious Falls in Older Adults at High 
Risk of Falling: Follow-up Analysis of a Randomized Clinical Trial.

 Conclusion: For preventing injurious falls, including those that 
resulted in medical treatment, TJQMBB intervention was found to be 
superior to multimodal and stretching exercises for older adults at 
high risk of falling

 Conclusion: Among community-dwelling older adults at high risk for 
falls, TJQMBB is a cost-effective means of reducing falls compared 
with conventional exercise approaches.

JAMA Netw Open. 2019 Feb; 2(2): 

The Journals of Gerontology: Series A, Volume 74, Issue 9, September 2019



Home visit
 A RCT of 842 houses showed that modifications to a home reduced 

the rate of injuries from falls by 39% compared with those on a 
waiting list control group.

Home modifications to reduce injuries from falls in the home injury 
prevention intervention (HIPI) study: a cluster randomized controlled trial. Lancet: Keall et al. 2015



Collaboration to reduce falls through Quality Improvement



Implementation of final PDSA – Statistical process U-control chart displaying reduced incidents 
of inpatient falls over 22 months.

Inderpal Singh, and Justin Okeke BMJ Qual Improv Report 
2016;5:u210921.w4741

© 2016, Published by the BMJ Publishing Group Limited. For permission to use (where not 
already granted under a licence) please go to http://www.bmj.com/company/products-
services/rights-and-licensing/



Interventions for preventing falls in older people living in the 

Community. 
Rate ratio

Multi component group exercise 0.78
Tai Chi 0.63
Individually prescribed home-based exercise 0.66
Multi-factorial assessment and intervention 0.75
Anti-slip shoes for icy weather 0.42
Cutting down psychotropic drugs 0.34
First cataract surgery 0.66

Cochrane Systematic Reviews 2009.  Gillespie et al. 

Evidence based falls prevention strategies



Will it happen again?

 Shifting paradigm



Frailty
 a state of vulnerability to poor resolution of homeostasis after a 

stressor
 a physiological syndrome characterized by decreased reserve 

and diminished resistance to stressors, resulting from cumulative 
decline across multiple physiological systems, causing 
vulnerability to adverse outcomes and high risk of death.”

Clegg et al. Lancet. 2013 March 
2; 381(9868): 752–762.



Physical frailty phenotype (Fried et al)

Frailty

Weakness: 
Grip 

strength  

Slow walking 
speed: 

Timed walk

Low physical 
activity: 

Kcals/week

Weight loss 
(unintention
al): 10ibs or 
> 5%/year

Exhaustion: 
Self 

reported



Accumulation of deficits 
(Rockwood et al)



Accumulation of deficits 
(Rolfson et al)



Back to Mr JC

 Edmonton Frail Scale was 4 (vulnerable)
 Issues identified: Caregiver burnout, poor nutrition, reduced physical 

activity, dehydration (orthostatic hypotension) and acute functional 
decline.

 MMSE 30/30 and MoCA of 23/30 (delayed recall impaired) – Likely 
Amnestic MCI (mild cognitive impairment)

 Wife in a care home and he moved to independent section of 
same home.

 He is doing well. No further falls reported and is looking to move 
back to a seniors apartment.

*Composite patient details disguised



Take home

 Falls are common in older adults
 There appears to be linear progression forecast for Alberta
 The crude rate for falls related injuries increase as people age
 It is important to look for multifactorial causes 
 Recognize gait disorder as one of the commonest causes of falls
 Falls are preventable - NNT (number needed to treat) to reduce 

falls from strength and balance training is only 11.
 Collaboration through quality improvement can be effective
 Identifying and addressing frailty




