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Objectives
At the conclusion of this session, participants 
and their teams will be able to:
1. Identify risk factors associated with falls in 

older adults
2. Discuss common tests and measures used 

for assessing fall risk



Balance Matters!

•Unintentional falls are common 
among older adults
•Approximately 30% of persons ≥ 65 

years fall each year
• Fall-related injuries can result in 
disability, nursing home admission 
or death

(CDC Morbidity and Mortality Weekly Report, November 17, 2006)



Age-Friendly Health Systems: The 4Ms

(http://www.ihi.org/Engage/Initiatives/Age-Friendly-Health-Systems/Pages/default.aspx)



Falls in Older Adults

The (Relatively) Good News:
•Most falls do not result in significant injury
• 1 out of 5 falls causes a serious injury

(CDC Fact Sheet - Falls Among Older Adults: An Overview, Feb 2017)



Falls in Older Adults

The Bad News:
•Over 800,000 patients a year hospitalized due 
to fall-related injuries
•Most common cause of traumatic brain 
injuries (TBI) and fractures in older adults
• In 2015, cost of falls to Medicare alone was 
$31 billion

(CDC Fact Sheet – Costs of Falls Among Older Adults, Aug 2016)



Falls in Older Adults

The Really Bad (Ugly) News:
• Falls are the leading cause of injury-related 
death among older adults
• In 2016, about 30,000 older adults died from 
unintentional fall injuries 

(Burns E, Kakara R. Deaths from Falls Among Persons Aged ≥65 Years — United States, 2007–
2016. MMWR Morb Mortal Wkly Rep 2018;67:509–514)



Falls in Older Adults

The Really Bad (Ugly) News Continued:
•More than 95% of hip fractures are caused by 
falling (usually by falling sideways)

• One out of five hip fracture patients dies within a 
year of their injury

• In 2000, 46% of fatal falls among older adults 
were due to TBI

(CDC Fact Sheet – Hip Fractures Among Older Adults: An Overview, Sep 2016)



Fatal Falls in Older Adults: 2005-2014

Source: CDC Fact Sheet - Falls Among Older Adults: An Overview, Feb 2017



Fatal Falls in Persons 75 Years or Older 
in the United States: 2000-2016

(Hartholt KA, Lee R, Burns ER, JAMA 2019; 321(21): 2131-2133)



Falls in American Older Adults:
Time for a Change!
•Every 1 Second an older adult falls
•Every 13 seconds an older adult is 
treated in the ED for a fall
•Every 20 minutes an older adult 
dies from a fall

(National Council on Aging: Falls Prevention Facts, Nov 2015; 
Sarmiento K, Lee R 2017)



Definition of a Fall:
World Health Organization
“An event which results in a 
person coming to rest 
inadvertently on the ground or 
floor or other lower level”

(http://www.who.int/mediacentre/factsheets/fs344/en/)



Asking Patients About Falls:
Clinical Suggestion
•Ask patients:  
“In the past month, have you had any fall 
including a slip or trip in which you lost your 
balance and landed on the floor or ground 
or lower level?”
•Why is this important?

(Lamb, Jorstad-Stein, Hauer, et al. 2005)



Older Adults and Fall Reporting



Why Do Older Adults Fall?

• Falls have multiple causes and predisposing 
risk factors
• Falls may be related to:
•Acute medical problems
•Chronic disease
•Normal age-related changes
• Environmental hazards



Postural Control

•Neurologic Contributors
• Visual function
• Head position and orientation
• Vertical reference

• Vestibular function
• Head position and movement - relative to gravity 

and inertia
• Somatosensory/proprioceptive function
• Position and motion relative to supporting surfaces



Postural Control
•Postural Stability
•Center of mass over 

base of support



Why Do Older Adults Fall?

(Phelan, Mahoney, Voit & Stevens 2015)



Risk Factors for Falls

(Tinetti, Kumar 2010)

Falls predict falls!



Risk Factors for Falls:
History of Falling
•Older adults who have fallen have a 
threefold increased risk of falling again
•Usually recurrent falls in an individual are due 
to the same cause
•However, they can indicate disease 
progression or an acute problem

(Rubenstein & Josephson 2006)



Risk Factors for Falls:
Visual Impairment
• Increases fall risk about 2.5 times
•At least 18% of persons 70 years of age and 
older have substantial visual impairment

(Rubenstein & Josephson 2006)



Visual Pathologies:

(Source: http://www.nei.nih.gov)



• Progressive addition lens and bifocal wearers are 
twice as likely to fall as non-multifocal wearers
• Viewing the environment through lower lenses impairs 

contrast sensitivity and depth perception
(Elliott DB  2014) 

•An additional pair of distance vision single-vision 
glasses for outdoor use can reduce falls by 8%

(Haran, Cameron, Ivers et al. 2010)

Risk Factors for Falls:
Inappropriate Glasses



Risk Factors for Falls:
Vestibular Dysfunction
The Big 3:
•BPPV
•Vestibular hypofunction
•Meniere’s disease



Risk Factors for Falls:
Vestibular Dysfunction
•Hair cell loss occurs with aging (particularly in 
the ampulla) 
•Estimated that neuronal loss in the vestibular 
nuclei occurs at ~3% per decade beginning 
at age 40 

(Matsumura 2006)



•35% of persons 40 years and older showed 
objective evidence of vestibular dysfunction
• Increasing age was significantly associated with 

vestibular dysfunction
• 27% of patients with vestibular dysfunction were 

clinically symptomatic
• Nearly 8-fold increase in the odds of falling

(Agrawal Y, Carey JP, Della Santina CC, et al. 2009) 

Risk Factors for Falls:
Vestibular Dysfunction In US Adults



•Case-controlled study comparing vestibular 
function of older adult fallers with age-
matched healthy controls
•Vestibular Impairment Identified:
• 80% of fallers (20/25) 
• 70% reported no dizziness or vertigo

• 19% of healthy controls (3/16)

(Liston, Bamiou, Martin, Hopper et al. 2014) 

Risk Factors for Falls:
Vestibular Dysfunction



Risk Factors for Falling
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Patient:  Date: Time: AM/PM 

Measuring Orthostatic 
Blood Pressure 
1.  Have the patient lie down for 5 minutes. 

2.  Measure blood pressure and pulse rate. 

3.  Have the patient stand. 

4.  Repeat blood pressure and pulse rate measurements after 
standing 1 and 3 minutes. 

A drop in bp of *20 mm Hg, or in diastolic bp of *10 mm Hg, or 
experiencing lightheadedness or dizziness is considered abnormal. 

Position Time BP Associated Symptoms 

Lying Down 5 Minutes 
BP /

HR

Standing 1 Minutes 

BP /

HR

Standing 3 Minutes 
BP / 

HR
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For relevant articles, go to: www.cdc.gov/injury/STEADI 
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Centers for Disease 
Control and Prevention 
National Center for Injury 
Prevention and Control 
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Risk Factors for Falls:
Peripheral Neuropathy
• Increases fall risk among older and younger 
adults
• In a prospective study, 65% of individuals 
reported a fall during the 12-month 
observation period
•May be associated with greater risk of injury 
from falling

(DeMott 2007)



Risk Factors for Falls:
Peripheral Neuropathy
•Chemotherapy-induced peripheral 
neuropathy may persist after treatment
• 47% of women still reported symptoms –

an average of 6 years after 
chemotherapy 

•Women with neuropathy were 1.8 times 
more likely to experience a recent fall 
than asymptomatic women

(Winters-Stone KM, Horak F, Jacobs PG et al., 2017)



Diabetes Mellitus Complications:
Balance and Falls
•Older adults with diabetes are more likely to 
fall and are more likely to sustain severe 
injuries after falling
•Neuropathy and retinopathy increase the risk of 

falls
• The odds of vestibular dysfunction have been 

shown to be 70% higher in adults with diabetes 
than in those without diabetes

(D’Silva et al. 2016)



Risk Factors for Falls:
Fear of Falling
•Prevalence of 20.8 to 85% reported in 
systematic review of 20 studies
•Over 50% of persons with fear of falling have 
not fallen
• Falling is a consequence of fear of falling

(Scheffer, Mairieke, van Dijk, et al. 2008)



Risk Factors for Falls:
Muscle Weakness
• Strength declines with age
•Muscle mass declines with age
•Muscle cells replaced with fat and 
connective tissue
• Fat accumulation is associated with weakness, 

poor function, mobility limitations

(Delmonico et al. 2009)



• Strong association between strength and 
function
• Strength or power needed is task-specific
• Functional disability occurs when resources fall 

below threshold needed for a task

Risk Factors for Falls:
Muscle Weakness



Risk Factors for Falls:
Urinary Incontinence
Odds Ratios:
•Urgency UI: 1.54
• (95% CI 1.41 to 1.69)

•Mixed UI: 1.92
• (95% CI 1.69 to 2.18)

(Chiarelli et al. 2009)



Risk Factors for Falls:
Cognitive Impairment
•Associated with increased fall risk
•Global cognitive impairment (MMSE <26) 
confers a moderate to high risk of serious 
fall-related injury (OR = 2.13)
•Executive function impairment 
consistently associated with an increased 
fall risk (OR = 1.44)

(Muir et al. 2012)



Risk Factors for Falls: 
Medications

(Beegan, Messinger-Rapport  2015)



Identifying Fall Risk:
Outcome Measures
Activities-specific Balance & Confidence (ABC) Scale
Balance Evaluation Systems Test (BESTest), Mini BESTest
Berg Balance Scale
Functional Gait Assessment (FGA)
Dynamic Gait Index (DGI)
Tinetti Balance and Gait Assessment
Modified Falls Efficacy Scale (MFES)
Four Square Step Test
Functional Reach Test
Gait Velocity
Timed Up and Go (TUG)
8-Foot Up and Go
Single Limb Stance
Tandem Stance
Sit to Stand Tests
STEADI 
FRAST



Interpreting Fall Risk Using
Multiple Balance Tests
•70 people with PD
• 36 reported history of falling

• Tests performed at initial evaluation: 
• Berg Balance Scale (Functional Reach Test)
•DGI 
• 8-Foot Up and Go

•Collective interpretation of clinical balance 
tests resulted in fewer false-negative results

(Dibble, Christensen, Ballard, Foreman 2008)





Core Set of Outcome Measures for 
Adults with Neurologic Conditions 
•Berg Balance Scale
• Functional Gait Assessment
•Activities-specific Balance Confidence (ABC) 
Scale
•5 Times Sit to Stand Test
•10 Meter Walk Test
•6 Minute Walk Test

http://www.neuropt.org/practice-resources/anpt-clinical-
practice-guidelines/core-outcome-measures-cpg

http://www.neuropt.org/practice-resources/anpt-clinical-practice-guidelines/core-outcome-measures-cpg


•Exercise programmes reduce the rate of falls 
and the number of people experiencing falls 
in older people living in the community
• High-certainty evidence

(Cochrane Database of Systematic Reviews 2019, Issue 1.)



• Exercise programmes that reduce falls primarily 
involve balance and functional exercises
• Programmes that probably reduce falls include 
multiple exercise categories (typically balance 
and functional exercises plus resistance exercises)
• Tai Chi may also prevent falls

•Uncertain of the effect of resistance exercise 
(without balance and functional exercises), 
dance, or walking on the rate of falls

(Cochrane Database of Systematic Reviews 2019, Issue 1.)



Conclusions
• Fall-related injuries can result in disability, 

nursing home admission or death 
•Most falls result from a complex interplay 

between intrinsic predisposing factors and 
environmental hazards
•Older adults should be asked about falls
•Outcome measures should be performed
•Multifactorial exercise programs can reduce 

fall rates in older adults


