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Falls:

Implications and

Falls

» Occur across the life span but children &
elders are most likely to experience a fall,
especially one that results in trauma

Interventions Falls Affect:
» Patients
Margaret Wallhagen, PhD, RN, CS, GNP » Families
Professor, School of Nursing University of > The health care system
California, SF » Society :
5] @
' Risk Management: Definition Risk Management

» The process of making and carrying out
decisions that will assist in prevention of
adverse consequences and minimize the
adverse effects of accidental loses upon an
organization.

» Encompasses the evaluation and monitoring of
clinical practice to recognize and prevent
patient injury.

American Society for Hoshtbeere Risk Mansgemeni (2007) Birton Centifiesie in
Heshihcare Risk Managemsent Progrem Glossery

» Can be considered a component of quality assurance

» Approaches to fall prevention should be based on
cvidence-based practice -

> To develop approaches it is necessary to understand
the underlying risk factors and to target interventions
if possible

» Differences in cultural norms, life-style, and genetics,

means that programs to deal with the problem of falls
may differ in emphasis,

Objectives

» Highlight the incidence and prevalence of falls
across the life span with focus on eiders

» Discuss the clinical significance of falls to
patients, families, and society

» Identify risk factors for falls

» Delineate approaches to assessing the cause
and consequence of falls

» Discuss patient, family, health care, and
societal strategies to prevent falls

Incidence & Prevalence:
Global

14t léading cause of injury worldwide
in 1998

WHO, 199%; Myors, 2000




Incidence, Prevalence, Significance:
< 65, United States
» 3 million emergency room visits/yr in the US
are related to falls in children & adolescents
» Third leading cause of death in children
> Often males > females

» Adults < 65 often fall during work related
activities

Incidence & Prevalence:
2 65, United States
» After adulthood, falls increase with age
» More older women than older men fall
» ~25—35% of US adults 2 65 fall ¢ach year
» About 1/3 of community dwelling elders

> About 1/2 of residents in long-term-care
facilities & hospitals

» ~ 50% of clders who fall have multiple falis

Falls: Incidence & Prevalence: Japan

» Incidence of falls among Japanese women
found to be < that for white women

» Incidence of falls across 3 types of facilities in
Japan was 12.5% (1zumi, et al., 2002)

3 Rehabilitation wards, LTC facilities type 1 & 11

> Reasons for the difference is not clear

» Falls are still a major cause of disability, a
liability issue for health care settings, and a
major focus of risk management programs

Falls: Their Significance:
United States

» Leading cause of accidental death in the home
for persons 2 65

» Sixth leading cause of death in persons 2 75

» Cause ~ 87% of all fractures in older adults &
~ 90% of hip fractures

» Of those with a hip fracture, 25% die within 6
months, 60% have restricted mobility, 25% are
more functionally dependent

Falls: Their Significance:
United States

» Head injuries and subdural hematomas

» Fear of falling can lead to decreased activity,
isolation and further decline

» “Downtime” after a fall associated with
increased rates of hospitalization, NH
placement and mortality

» Contribute to ~ 40% of NH admissions

» Life-time cost for fall related injuries in
persons >65 is ~ §$12.6 billion

Falls: Impact of Age

» > 50% of fatal falls are in persons 2 75

» Someone 2 85 is about 40 times more
likely to die from a fall than someone
aged 65-69




Falls: Risk factors - Multifactorial

Intrinsic Factors Extrinsic Factors

Age Changes Medications
Gender, Race \\.‘ /

FALLS «—Improper use of
— Assistive Devices

Poor Judgment,
Life-style /

Medical Conditions
Adapied from: Johzston; B (2003) UCSF Division of Geristrics

Environment

Age Changes Influencing Falls

» Neurologic
» The time it takes to react to a stimulus is

increased
» Righting reflexes are decreased
» Proprioception is diminished
» Sarcopenia — Decreased lean muscle mass

Pathogenesis Of Sarcopenia

» Neurenal Changes

» Spinal Cord/Lumbosacral Motor Neurons

» Reduced in number and/or cell size

» Alterations in axonal flow
» Neuromuscular transmission changes

» Decrease in nerve terminal numbers

» Reduced NT release

» Decreased Acetylcholine receptor number

» Loss of muscle fibets

Muscle Fibers

» Type I - Slow Twitch
» High Oxidative (aerobic)
» Slow to Fatigue
» Endurance
> Type Il (a, b, c) - Fast Twitch
» High Glycolytic (anacrobic)
» More Rapid Fatigue
» Rapid Action

Motor Unit

» Motor Neuron & Muscle Fibers Innervated

Type 1i Typel

Age Related Remodeling:
Loss of Type II Motor Neurons

> Reinnervation from Type [ Motor Neuron

Typeli




Performance of Mobility Tasks

» Loss of muscle strength

» Decreased 1/3 from peak age 25 to age 65
» Small decrease in gait comfort speed
» Greater difficulty rising from chair, bed
» Altered posture control

Gait Pattern Differences
Between Older and Younger Persons

One Leg Stance

© Eyes Closed

zo- 3 405 St S T
Age In Decades
Aduged Bom: Dokammon o ol., 1994

Mobility Tasks (Cont’d)

» Decreased ability to perform two tasks
simultaneously or divide attention
» Decreased ability to respond to physicat hazards in
environment if distracted
» Decreased ability to perform time-critical tasks
» Decreased ability to avoid sudden hazards

Ages Changes Influencing Falls:
Vision
» Decreased ability to accommeodate
» Pupils becomes smaller - let in less light
» Decreased ability to adapt to changes in light

» Going from a lighted room into the dark
» Coming in from the dark into a lighted room

» Altered color contrast and depth perception

» More difficulty secing edges or uneven places on
strects

Visual Factors Associated with Falls

» 148 community clders aged 63-9) (x=76.5)
» Screened: vision, sensation, strength, reaction time,
balance, falls
» 64 reported falling; 32 had multiple falls
» Muttiple fallers had poorer vision on all tests
> Impaired depth perception, inmpaired contrast sensitivity,
and low contrast visual acuity predicted falls
» Impaired depth perception, slow reaction time, &
increased body sway each significantly and
independently associated with fails,

Lord & Daybew, 2001, Visnal risk factors for falls in older peoplo. JAGS, 49.509.515




Ages Changes Influencing Falls:
Hearing

» Decreased ability to hear high pitched sounds
» Decreased waming
» Not yet wel] substantiated as a direct factor in
falls
» Vestibular changes can increase propensity to
dizziness/instability/balance problems

Medical Conditions Influencing Falls

+ Arthritis

» Foot problems

» Neurological conditions
» Parkinson's & related disorders
» Stroke
» Peripheral neuropathy

» Ophthalmologic discases

» Dizziness & disequilibrium

» Cognitive Impairment

Medical Conditions Influencing Falls

» Some medical conditions influence falls
because they are treated with medications

For Example:
» Hypertension
» Anti-hypertensives - Orthostatic hypotension
» Anxiety or depression
» Benzodiazapines; SSRIs; TCAs
» Inscmnia
» Sedative-Hypnotics

Medications That Increase Falls

> Sedative-hypnatics
» Psychotropics
» Neuroleptics
» Benzodiazepines
» Anti-depressants (SSRIs and TCAs)
» Weak association between Type 1A anti-
arrhythmics, digoxin, diuretics, and falls

Leipzig e al JAGS 1999, NEJM Sept 4, 1998, AGS, 2001

Environment And Falls

> Low lighting, glare
» Floor surfaces
> Slippery surfaces, throw rugs, clutter

» Low seated chairs/sofas/beds
» Stairways with no hand rails

» Bathrooms without safety bars
> Animals

Identifying Key Risk Factors:
The Problem

» Risk factors interact with each other

» Risk increases with increasing risk factors

» Risk factors vary across settings and possibly
countries

» In the community
» Behavioral and environmental hazards




Community Dwelling Elders

» 5 balance tests plus health and demographic factors

» Did not predict falls in sample of active, independent
community dwelling older adults

» Fall risk depends on many interacting variables

» Factors that contribute to the falls may interact
differently at different ages and activity levels

» Current tests less successful in predicting risk in
active older adults than in more frail populations

» Need additional tocl development

Poulgarides, ¢ of, 2003

Identifying Key Risk Factors:

The Problem
» Risk factors interact with each other

» Risk increases with increasing risk factors

» Risk factors vary across settings and possibly

countries

» In the community
» Behavioral and environmental hazards

» In functionally impaired and institutionalized
» Medical conditions, Medications, gaitbalance

Risk Factors: In-Patient/Institution

» Impaired mental status, special toileting needs,
impaired mobility, history of falis (Evans &
Hodgkins, 2001}

» Confusion, gait disturbance, attempting to
toilet alone (Gowdy & Godfrey, 2003)

» Memory loss, transfer assistance, urinary
incontinence, positive fall history, use of trunk
restraints (Kron et al, 2003)

Most Common Fall Risk Factors: 16 Studies

Risk Factor Significant/Total ¥ Meaw RR-OR
Muscle Weakness 111 44 (1.5.103)
History of falls 12413 30 0.7-70) .
Gait deficit 1012 29 (1.3.5.6)
Balance deficit [T 2.9 (1.6- 54)
Assistive device 8 2.6 {1.2-4.6)
Visual deficit 612 2.5 (1.6-2.5)
Arthritis N 2.4 (1.9-19)
Empaired ADL w 23 (1.5- 3.1}
Depression W6 22 (1.7-25)
Cognitive impairment 4l 1.8 (1.0-2.3)
Age > 30 yan 5 1.7 (1.1.258)

Fram: AGE {§001) GuldaRas For Ut provention of fals In alder perasne. JAGS, 48 384-872

v

What Can Be Done?

Risk Assessment: The Problem

» Most risk assessment tools lack established:
> Validity and Reliability
» Sensitivity and Specificity
» Usually too sensitive and not specific; over classify
» Often very difficulty to predict falls, especially
in community dwelling elders, because they
are multifactorial




Approach to Assessment

» Primary Prevention
» For individuals who have not yet fallen
» Secondary and Tertiary Prevention
» For individuals with known risk factors |
» For individuals who have fallen
» Goal
» To prevent future falls
s To protect from injury secondary to falls

Adspeed from Netional Alliznco Te Provent Fells As We Ags

Primary Prevention

» Ask about falls
» Acknowledge “forgetting”
» Awareness of fall potential
» Assess strength, balance, & gait
» Assess level of exercise/activity
» Individual’s normal level of activity
» Activity promoted by the setting
» Assess pain — can influence gait

Primary Prevention

» Home/Health Care setting safety evaluation
» Environmental risk factors
»Clutter
»Throw Rugs
»Slippery floors
» Risk taking activities
_ »Climbing on chairs

Secondary & Tertiary Prevention

> Similar assessments as primary plus

» Risk factor identification and
specification

» Fall Assessment

Fall Assessment: History

» Location & circumstances of fall
» What was the person doing when he/she fel]
» How did he/she fall; trip, slip, drop, bumped
» Associated symptoms

» Was there any indication of loss of consciousness, and aura,
loss of vision, dizziness

» Previous falls or near falls

» Current Medications (prescribed and not prescribed)
» Use of alcohoi

> Injury & ability to get up

Fall Assessment: History

» Disease and medication assessment
» Assessment of support systems
» Evaluation of injury potential
» Osteoporosis assessment
» Anticoagulation
» Can the person get up from fall?
» 1s there a way to notify others in case of falling?




Fall Assessment: Physical

» Evaluate for acute medical illness & .
delirium

» Supine and standing BP: Orthostasis

» Routine physical examination, focus on:
» Cardiovascular
» Musculo-Skelelal with feet
» Neurologic with mood & cognition
» Vision and Hearing evaluation

Fall Assessment: Physical

» Formal gait and balance assessment

» Selected Instruments:
» Problem-Oriented Mobility Assessment (POMA)
» *Up and Go"' Test
> Timed “Up and Go™ Test
» Functional Reach
> Berg Balance Scaie

POMA: Balancg

» Sitting (in hard, armless chair)

> Arising

» Standing balance (immediate and delayed)
» Balance with Nudge

> Balance with Eyes ciosed

» Balance with 360 degree turn

Tinetti JAGS 1986

POMA : Gait

» Gait initiation

» Path deviation

» Missed step

» Turning while walking

» Stepping over an obstacle

Tinett, JAGS, 1936

Timed ‘Up & Go’ Test

» Sit to stand from chair with armrests
» Walk 3 meters
» Tum, Walk back to chair, Sit down
3 One trial before timed test
» Scoring

» <10 Seconds = mobile

» <20 Seconds = mostly independent

» 20-29 Seconds = Variable mobility

» >29 Seconds - Impaired mobility

From Burke & Laramig, 2004

Berg Balance Test

» Sit to stand, Stand to sit

» Transfer chair to chair

» Stand eyes open and closed

» Reach forward, pick up object from floor
» Single leg stance, tandem stance

» Look over shoulders

» Turn 360 degrees, Alternate foot on stool

Frem Burke & Laremio, 2004




Functional Reach

» Standing
» Extend arm parallel to yardstick at shoulder
level
» Scoring
» Age 20-40: 14 - 17 inches
» Age 41-69: 13 - 15 inches
» Age 70-87: 10 - 13 inches

From Borke & Laramio, 2004

Interventions:
What Works?

I

Primary Prevention:
Education and Intervention

» Data suggest that education and behavioral
interventions do not reduce falls unless they are a
component of a multifactorial intervention (AGS, 2001}

» Increase health awareness to maximize function

» Preventive strategies — minimize age changes
» Bxercise, batance training (Tai Chi)

. »Health maintenance, footwear

» Risk factors for falling
» Emphasize health vs. instilling fear of falling

» Emphasize importance of behaviors across life span (e.g.
like safety bars; not climbing on unsteady chairs

Primary Prevention:
Education and Intervention

» Home safety information/Checklist
» Appropriate use of sensory aids
» Glasses — not bifocals if possible
» Use of hats to avoid glare
» Allow time to adapt going dark te lightened rooms
> Contact should a fall occur
» Treat risk factors for injury secondary to falls
» Osteoporosis

Factors Leading to Fracture

}—bTrauma
\ FRACTURE

T Bone /
o0 Strength

Secondary and Tertiary Prevention:
Education and Intervention
» Similar to primary
» Home assessmend and modification; falls awareness

» Medication review and modification as necessary

» Eliminate any unnecessary medications, especially those
associated with high risk

» Targeted Exercise Program

» Especially balance
> Appropriate ambulation devices with training
» Safe footwear




Secondary and Tertiary Prevention:
Education and Intervention

» Personal alarm system

> Programs to teach individuals how to fall

» ADL support as nceded

> Counseling related to fear of falling

» Avoid restraints in the hospital or institutional setting
» Adjustable beds/Low beds; mattresses on the floor

» Hip protectors if appropriate
» Not well received by most pecple

www.hipsavers.com

Institutional Risk Management

» Define fall for the setting
> Determine fall rate/incidence and injuries

» Form group of all persons involved in
preventing falls to develop a program; target
those at high risk

» Integrate fall risk assessment into nursing
assessment

» Test program;‘ evaluate; modify as needed

Adapted from: Hoodrich, A

Motivating to Prevent Falls

» No easy answer because it is muitifactorial

» Need to maintain vs. restrain activitics

» Focus on health and across the life span strategies

» Collaborative strategies across professions

> Policies that protect against falls
» Stair rails that extend beyond the foot of the stairs
» Lights on streets

" » Clear delineation of curbs, steps, changes in ground level

» Housing codes to support designs that minimize risk

10
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