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Objective
Present findings from our published work on the risk of falls 
among individuals with knee osteoarthritis using data from 
the CLSA



Background



Burden of falls
◦Global Burden of Diseases Study, 2017

◦ 18th leading cause of disability-adjusted life 
years

◦ 2nd leading cause of death due to unintentional 
injuries



Burden of falls in Canada
◦Leading cause of hospitalizations and emergency 
department (ED) visits for injury and trauma1

◦ 72% of ED visits for falls made by patients < 65 years

◦ 71% of hospitalizations for falls made by patients ≥ 65 years

◦ In 2018, falls accounted for $10.3 billion, or 35%, of the 
total cost of injury2

1 CIHI 2018; 2Parachute 2021 



How common are falls?
◦20-30% of Canadian seniors experience one or more falls 
per year1

◦ 6% of Canadian seniors experience a serious injury resulting 
from a fall2

1PHAC 2021; 2PHAC 2022 



Behavioural Factors

Intrinsic Factors Extrinsic Factors

Fall(s)

Risk factors for falls



Behavioural Factors
◦Lack of physical activity

◦Risk-taking behaviour

◦Poor nutrition/hydration

◦Alcohol intake

◦ Improper medication usage 



Extrinsic Factors
◦Stairs and steps

◦Tripping hazards

◦Lack of adaptations

◦ Inappropriate walking aids

◦ Inappropriate footwear and clothing

◦Poor lighting

◦Unstable furniture



Intrinsic Factors
◦Advanced age
◦History of falls
◦Previous fractures
◦ Impaired balance/gait
◦Poor vision
◦Pain
◦Certain medications
◦Certain comorbidities

◦ e.g., Knee osteoarthritis (OA)



Knee OA
◦Degenerative joint disease of the knee

◦Results from the breakdown of cartilage in the knee 



How common is knee OA?
◦An estimated 15% of Canadian adults aged 20+ are 
diagnosed with OA1

◦Knee OA is the most common form of OA2

◦Study in Alberta estimated the prevalence of knee OA to 
be about 11% for adults aged 18+3

1ACREU 2021; 2Hunter et al. 2019; 3Plotnikoff et al. 2015





Knee OA and falls
◦Knee OA is a known risk factor for falls

◦ Individuals with arthritis are more than 2x as likely to fall 2 
or more times in a year1

◦Older adults with knee OA are at an increased risk of 
recurrent falls regardless of OA severity2

◦The mechanisms and risk factors contributing to falls in 
individuals with knee OA is not yet fully understood

1 Barbour et al. 2012; 2Harris et al. 2023 



Knee OA and falls
◦ A recent review of risk factors for falls in individuals with knee 

OA yielded only a few articles that met inclusion criteria1

Strong Evidence Moderate Evidence
• Impaired balance
• ↓ knee muscle 

strength
• ↑ number of 

symptomatic 
joints

• Comorbidities

Limited Evidence
• Knee instability
• Use of walking 

aids
• Impaired 

proprioception

Conflicting Evidence
• Pain

1 Manlapaz et al. 2019



Purpose of the current study
◦Understand more about the nature of falls among 
individuals with knee OA using a Canadian population-
based longitudinal study
◦ Objective 1: To confirm knee OA as a risk factor for falling

◦ Objective 2: To characterize the profile of risk factors for falling 
among those with and without knee OA

◦ Objective 3: To examine the context surrounding a fall, including 
where and how the fall occurred

◦ Objective 4: To identify risk factors that contribute to an 
individual with knee OA experiencing 2 or more falls



Methods



Data
◦Baseline and 3-year follow-up (FUP1) of the Canadian 
Longitudinal Study on Aging (CLSA)
◦ Comprehensive Cohort includes 30,097 individuals aged 45-85 

years at baseline

◦Analytic sample: 21,710 individuals with and without knee 
OA



Primary outcome
Injurious fall within the past 12 months at FUP1
◦ Answering yes to “In the last 12 months, have you had any 

injuries that were serious enough to limit some of your 
normal activities?”

AND

◦ Answering yes to “Was this injury (Were any of these injuries) 
caused by a fall?”



“Where did this fall happen?”

Inside of your 
home

Outside of your 
home, but 

inside a building
Outdoors



“Where did this fall happen?”

Indoors Outdoors



“How did your fall happen?”

Indoors Outdoors

• Standing or 
walking

• On stairs or 
steps

• Exercising
• From a height
• Other

• On snow or 
ice

• From 
furniture

• Getting in/out 
of bathtub

• Getting in/out 
of shower



Predictors of interest
◦ Knee OA
◦ Injurious fall
◦ Age (45-54, 55-64, 65-74, 75-85 years)
◦ BMI (under/normal; overweight; obese)
◦ Alcohol use (≤1/week, 2–5/week, and 6+/week)
◦ Knee symptoms
◦ Lower body fracture
◦ Self-rated vision (fair/poor, excellent/very good/good)
◦ Chronic conditions
◦ Physical performance



Chronic conditions
◦ Respiratory conditions

◦ Chronic obstructive pulmonary disease, asthma

◦ Cardiovascular disease
◦ CVD, heart disease, stroke, transient ischemic attack

◦ Urinary incontinence
◦ Neurologic conditions

◦ Parkinson’s disease, multiple sclerosis, epilepsy

◦ Diabetes mellitus 
◦ High blood pressure
◦ Depression



Physical performance
Standing Balance Test
◦ The time (in seconds) is recorded for how long 

they are able to balance on one leg before their 
foot touches the ground or they lose their 
balance and touch the wall

◦ Cut-off: 4.5 seconds1

1 Beauchamp et al., 2022



Physical performance
Timed-Up-And-Go Test
◦ The time (in seconds) is recorded for how long it takes to 

stand up from an armchair, walk 3 meters, turn around, walk 
back to the chair and sit down again at their normal pace

◦ Cut-off: 14.2 seconds1

1 Beauchamp et al., 2022

3m



Physical performance
Chair Rise Test
◦ The time (in seconds) is recorded for how long it 

takes to stand up from a chair and sit back down 
5 times as quickly as possible with no rests in 
between

◦ Cut-off: 15.9 seconds1

1 Beauchamp et al., 2022



Findings



Characteristics of the sample
◦19% of the sample reported knee OA

◦ Of those 4,112 individuals, 10% reported having at least one 
injurious fall

◦ 6% reported 1 fall; 4% reported 2+ falls



Objective 1
TO CONFIRM KNEE OA AS A RISK FACTOR FOR FALLING





Fallers are more likely to 
report at baseline an 

injurious fall, knee 
symptoms, lower body 

fracture, chronic conditions, 
and impaired physical 

performance



The risk of falling is 
significantly higher for 

individuals with knee OA 
compared to those without

OR = 1.33 (1.14-1.56) 



Objective 2
TO CHARACTERIZE THE PROFILE OF RISK FACTORS FOR 
FALLING AMONG THOSE WITH AND WITHOUT KNEE OA



Significant risk factors for 
both those with and without 

knee OA:

Baseline fall 
ORKneeOA: 1.75 (1.22-2.52)

ORNoKneeOA: 1.89 (1.47-2.42)

Lower body fracture
ORKneeOA: 1.42 (1.12-1.80)

ORNoKneeOA: 1.38 (1.20-1.60)



Significant risk factors for 
those with knee OA:

Urinary incontinence 
ORKneeOA: 1.38 (1.01-1.88)

Neurologic condition
ORKneeOA: 2.13 (1.18-3.87)



Significant risk factors for 
those without knee OA:

Female
ORNoKneeOA: 1.55 (1.34-1.78)

Depression
ORNoKneeOA: 1.55 (1.31-1.83)

Impaired balance
ORNoKneeOA: 1.47 (1.18-1.83)



Objective 3
TO EXAMINE THE CONTEXT SURROUNDING A FALL, 
INCLUDING WHERE AND HOW THE FALL OCCURRED









Objective 4
TO IDENTIFY RISK FACTORS THAT CONTRIBUTE TO AN 
INDIVIDUAL WITH KNEE OA EXPERIENCING 2 OR MORE 
FALLS





Individuals with knee OA 
who reported 2+ falls were 

more likely to report a 
previous injurious fall, knee 

symptoms, a lower body 
fracture, and impaired 
physical performance



Significant risk factors for 
having one or more falls:

Lower body fracture
ORC: 1.42 (1.12–1.80)

Urinary incontinence
ORC: 1.38 (1.01–1.88)



Significant risk factors for 
having one or more falls:

Baseline Fall
OR1+Falls v. 0: 1.75 (1.21–2.51)

OR2+Falls v. 0 or 1: 2.48 (1.53–4.04)

Neurologic condition
OR1+Falls v. 0: 2.08 (1.14–3.78)

OR2+Falls v. 0 or 1: 3.67 (1.77–7.59)



Significant risk factors for 
having multiple falls:

Respiratory condition
OR1+Falls v. 0: 1.22 (0.94–1.59)

OR2+Falls v. 0 or 1: 1.55 (1.03–2.32)

Impaired balance
OR1+Falls v. 0 : 1.17 (0.87–1.57)

OR2+Falls v. 0 or 1: 1.82 (1.20–2.77)



Letter to the Editor



Severity of chronic 
conditions not 

considered

May affect study 
results and 
conclusions

A potential issue if 
severity of the 

chronic conditions 
differs between 
those with and 

without knee OA



Severity of knee OA 
not considered

May affect study 
results and 
conclusions

A potential issue if 
the risk of falling 
differed across 

different levels of 
knee OA severity



Chronic kidney 
disease not 
considered

May affect study 
results and 
conclusions

A potential issue if 
the there are 

differences in the 
prevalence of chronic 

kidney disease 
between those with 

and without knee OA



Chronic kidney disease is a 
significant risk factor for 

falling
OR= 1.55 (1.15-2.09)

The risk of falling remains 
significantly higher for 

individuals with knee OA 
compared to those without

OR = 1.32 (1.12-1.54) 



Strengths
◦The use of a large longitudinal population-based sample 
(CLSA)
◦ Allows for the inclusion of adults with knee OA across a wide 

range of ages from middle aged to elderly adults

◦The ability to stratify by number of falls



Limitations
◦Self-reported nature of the questions about falls

◦ Individuals with poorer cognitive function are less likely to recall 
falling in the previous 12 months

◦Self-reported nature of the question about knee OA

◦Unable to assess the contribution of extrinsic or 
behavioural factors

◦The use of a very specific definition for falls



Conclusions



Summary of our findings
◦Knee OA is an independent risk factor for experiencing 1 
or more injurious falls 

◦Urinary incontinence and neurologic conditions were 
unique risk factors for falling among those with knee OA

◦ It is important to consider environmental factors when 
assessing the risk of falling among those with knee OA

◦The fall risk profile differs for those with knee OA who 
experience multiple falls



Thank you!
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