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daily-life movements, fall risk assessment and, 220
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delirium, 150, 402
dementia, 180
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non-cognitive manifestations of, 147
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depression, 181
antidepressants and, 195
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as a consequence of falls, 163
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cognitive-motor training and, 287, 288, 295,
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endurance, 95, 96, 240
the environment, three levels of, 202
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for fall detection, 212
for fall risk assessment, 216

environmental factors, 470
environmental interventions to prevent falls,

360–77
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reducing hazards and, 360
sample solutions for, 369, 370

environmental risk factors for falls, 202–10
epidemiology of falls/fall-related injuries, 3–18

incidence of falls and, 5–12
location of falls and, 12
older people in residential care facilities and, 411

executive function
balance control and, 146
cognitive-motor training and, 304
gait and, 62
impairment of, 130, 147
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exercise, as physical activity for healthy older
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cost considerations and, 461, 465
multifactorial benefits of, 165
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cognitive-motor training and, 289
future research perspectives and, 476
volitional step training and, 274

external perturbations, 35–9
eyeglasses, 360

bifocal/multifocal and, 68, 245, 343
first time/new prescription and, 342–5
risk of falls and, 245, 328
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fall efficacy, 160–3
fall prevention, 148–51, 410–24, 471–4
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429, 477
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fall prevention interventions for the visually

impaired, 341–7
fall risk assessment and, 216–22
footwear/devices and, 348–59
from research to practice and, 436–59
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social support and, 431

fall-related injuries
defined, 5
epidemiology of, 3–18
fractures and. see fractures

falls
consequences of, 14–16
defined, 3–5
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FDG PET, 137
fear of falling, 15, 160–3, 164, 241
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311–21
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femur, hip protectors and, 378
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foot orthoses, 350
foot problems, 119–29, 184

podiatry and, 125
prevalent types of, 119
risk of falls and, 242

footwear, 121–4, 184, 470
podiatry and, 125
potential detrimental effects on balance/gait

and, 122
risk of falls and, 124, 245, 348

socks and, 400
forward falls, 113
fractures, 417

impact of exercise on, 263
multiple interventions and, 393
older people in residential care facilities and, 411

frailty, risk of falls and, 11
frames, as walking aids, 351
functional impairment, risk factors for falls and, 147
functional magnetic resonance imaging, 137
functional reach, 28

gait, 51–86, 470
Alzheimer’s disease and, 136
assessment of, 325
brain changes and, 131
cognition and, 58–64
cognitive impairment risk factors and, 146
dementia and, 180
fall risk assessment and, 216–22
as impacted by footwear, 122
level walking and, 51–8
perturbations to, 110
risk of falls and, 239
slipping and, 70–3
stair negotiation and, 65–8
stroke and, 178
tripping and, 68–70
turning and, 64
variability of, 52
vestibular function and, 177
walking aids and, 351
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gait adaptability, 62
gait changes, 55
gait speed

interactive cognitive-motor training and, 302
level walking and, 52
medications and, 192
non-modifiable factors and, 58
predicting falls and, 53

glaucoma, as a risk factor for falls, 175
grey matter, 130

HAROLD (Hemispheric Asymmetry Reduction in
Older Adults) model, 137

health coaching, 432
hearing impairment, risk of falls and, 89, 241
heel elevation, footwear choices and, 122
Hemispheric Asymmetry Reduction in Older

Adults (HAROLD) model, 137
high-risk groups

exercise for preventing falls and, 261, 264
future research into falls and, 476
older people in residential care facilities and,

410–24
the hindbrain, 181
hip protectors, 378

effectiveness/potential adverse effects of, 379
providing soon after admission to residential
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hip strategy, 36
the home, risk factors for falls and, 202
hospitals

equipment/devices and, 400
older patients, fall risk assessment for, 231
prevention of falls in, 150, 396–409, 473
recently released patients, exercise for preventing

falls and, 261
hypertension

medications and, 192
stroke and, 178
white matter hyperintensities and, 132

ICMT (interactive cognitive-motor training),
299, 304

implementation science, 474
described, 437
future perspectives and, 453
theoretical approaches of, 438

inactivity, cognitive impairment risk factors
and, 147

incidence of falls, 5–12
incontinence, 185, 242, 418
infarcts, 135
injuries

fall-related injuries, epidemiology of, 3–18
future research perspectives and, 477
impact of exercise and, 263

insomnia, 164, 195
interactive cognitive-motor training (ICMT),

299, 304
internal perturbations generated by functional

tasks, 33
interventions, 148–51, 260

cognitive behavioural, for fear of falling/fall risk,
311–21

costs of falls/fall-related injuries and, 461
environmental, to prevent falls, 360–77
future research perspectives and, 477
multiple. see multiple interventions
single, hospital patients and, 400–3
types of, defined, 386

judgement error, risk factors for falls and, 148

Kellogg International Working Group on the
Prevention of Falls in the Elderly, falls
defined by, 3

kinematic gait patterns, 54
Knowledge-to-Action (KTA) Framework

Knowledge Translation and, 437
two key phases of, 438

Knowledge Creation Phase (of the KTA
Framework), 439

Knowledge Inquiry component (of the KTA
Framework), 439

Knowledge Synthesis component (of the KTA
Framework), 440

Knowledge Tools and Products component (of the
KTA Framework), 440

KT (Knowledge Translation), 437

laboratory tests, fall risk assessment and, 327
lateral falls, 113
lateral reach, 28
leaning, 26, 33
leg extensor power, 95
level walking, 51–8

gait changes and, 55
gait speed and, 52

limbs, peripheral sensation and, 91
location of falls, 12
the “long lie”, 15
low- /middle-income settings, future research into

fall prevention and, 477
lower limb, 91

footwear and, 122
peripheral sensation and, 91
proprioception and, 176
sensory abnormalities and, 92
strength/weakness and, 95

machine learning-based fall detection, 214
macular degeneration, as a risk factor for falls, 175
magnetic resonance imaging (MRI), 137
mechanoreceptors, 176
medical conditions, as risk factors for falls, 11,

172–91, 242
acute illness and, 185
diseases affecting central processing and, 177–82
diseases affecting sensory input and, 173–7
fall prevention strategies and, 427
foot problems and, 184
peripheral arterial disease and, 183
suggestions/examinations and, 325
urinary incontinence and, 185

medical management of risk groups for falls,
322–40

laboratory tests and, 327
risk assessment and, 323–7
treatments and, 327–32

medications for fall prevention, 475
medications, as risk factors for falls, 181, 192–201,

243, 322, 470
cardiovascular drugs and, 197
centrally acting medications and, 146, 193, 332
cognitive impairment risk factors and, 146
depression/anxiety and, 163, 165
Donepezil anti-dementia drug and, 149
medication review/assessment and, 332, 403
older people in residential care facilities and, 418
orthostatic hypotension and, 182
polypharmacy and, 198, 244
psychotropic medications and, 193–7

mediolateral dynamic stability, 55
methodological considerations for research into

falls, 3–5
methylphenidate, 476
microbleeds, 135
middle-aged people, future research into falls

and, 474
midsole cushioning, footwear choices and, 122
mobility
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assessment of, 325
risk of falls and, 239

mobility impairment, 16, 59
foot problems and, 120, 184
infarcts and, 136
microbleeds and, 136
peripheral arterial disease and, 183
white matter hyperintensities and, 136

MRI (magnetic resonance imaging), 137
multi-direction reach, 28
multiple interventions, 386–95, 472, 473

cost considerations and, 461, 465
fall-related fractures and, 393
for older people living in residential care

facilities, 150
hospital patients and, 400
multiple, 386–95
types of, defined, 386

muscle strength, 94, 240
muscle synergies, 36
myelopathy, 183
myostatin inhibitors, 475

neurally medicated syncope, 329
neurological conditions, risk factors for falls

and, 242
new technology, for fall detection and risk

assessment, 113, 211–26, 244, 470
behavioural factors/habits and, 205
future perspectives and, 216, 221
future research perspectives and, 474
hospitals and, 400
interactive cognitive-motor training systems

and, 299
low-tech assessment tools and, 216
real-world utility of, 215
types of technology and, 212

NSAIDs (non-steroidal anti-inflammatory drugs),
197, 244

obstacle negotiation, 60–4
obstacle avoidance and, 62
step training and, 271, 277

older people
defined, 5
perception of falls by, 427

older people in hospitals
fall risk assessment for, 231
prevention of falls and, 150, 396–409, 473
recently released patients, exercise for preventing

falls and, 261
older people living at home (community dwellers)

environmental interventions to prevent falls and,
360–77

exercise for preventing falls and, 251, 261, 264
fall risk screening and assessment for, 228
incidence of falls and, 5–10
interventions for, 471
reactive step training and, 280

older people living in apartment-style retirement
villages, incidence of falls and, 11

older people living in intermediate care facilities,
incidence of falls and, 10

older people living in residential care facilities
exercise for preventing falls and, 263
fall risk assessment for, 231, 413
incidence of falls and, 10
reactive step training and, 280
reducing risk of falling and, 410
risk factors and, 412
as a risk group for falls, 322

opiates, 197, 244
orthoses, 350
orthostatic hypotension, 147, 181

medications and, 192
older people in residential care facilities and, 419
risk factors for falls and, 243
treatment and, 329

osteoarthritis, 182, 184
overground perturbation systems, for reactive step

training, 277

pain, foot pain/foot problems and, 119
Parkinson’s disease, 11, 179, 242, 470

cholinergic denervation and, 136
exercise for preventing falls and, 261
freezing of gait and, 64
older people in residential care facilities and, 419
reactive step training and, 280
risk groups for falls and, 322
wearable devices and, 354

patient sitters, 401
pattern recognition fall detection, 214
peer leaders/peer support, fall prevention strategies

and, 432
Peninsula Health Falls Risk Assessment Tool, 231
peripheral arterial disease, 183
peripheral sensation, risk of falls and, 91, 175
peripheral vascular disease, foot problems and, 184
perturbations

external, responses to, 35–9
internal, generated by functional tasks, 33
reactive step training and, 274–81
translational, 36

PET (Position Emission Tomography), 136
pharmacodynamics, 192
pharmacokinetics, 192
physical ability

gait changes and, 55
preventing falls and, 149
risk factors for falls and, 148

physical activity for healthy older people, 265
physical fatigue, gait patterns and, 58
physical restraints, preventing falls and, 354, 419
physiological factors, risk of falls and, 240
physiological function, 469
physiological profile assessment (PPA), 136, 228
plantarflexor power, 95
podiatry, role in preventing falls and, 125, 185
Poisson distribution, incidence of falls and, 4
polypharmacy, 198, 244
Position Emission Tomography (PET), 136
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postural hypotension. see orthostatic hypotension
postural stability, 23–39, 470

assessment of, 325
defined, 23
foot problems and, 185
medical conditions and, 172, 176, 179, 182–5
medications and, 192–201
risk of falls and, 239, 240

postural stress test, 35
postural sway, 24–6

assessing, 106–9
leaning and, 26
perturbations and, 33–8
standing and, 24–6
stepping and, 29–33

PPA (physiological profile assessment), 136, 228
predicting falls, 469

coordinated stability and, 29
functional reach and, 28
lateral reach/multi-directional reach and, 28
maximum balance range and, 29
postural sway and, 25
standing and, 26
stepping and, 31

prescribing medications, polypharmacy and,
198, 244

Prevention of Falls Network Europe (ProFaNE)
fall-related injury definitions/classifications

and, 5
falls, defined by, 3, 386

private residences, risk factors for falls and, 202
ProFaNE (Prevention of Falls Network Europe)

fall-related injury definitions/classifications
and, 5

falls, defined by, 3, 386
proprioception, 176
protective stepping, 29
psychoactive medications, 470

exercise for preventing falls and, 261
future research perspectives and, 475
low alcohol use and, 239
older people in residential care facilities and, 418
as a risk factors for falls, 193, 243, 403

psychological factors, 160–71, 470
gait changes and, 55
risk of falls and, 241

psychotropic medications, as risk factors for falls,
193–7

public places
environmental interventions to prevent falls and,

360–77
risk factors for falls and, 205

QuickScreen fall risk assessment tool, 230, 327

reach, 28
reactive step training, 271, 274–81
reflex syncope

carotid sinus syndrome and, 330
vasovagal syncope and, 329

research

methodological considerations for, 3–5
perspectives for the future and, 474–8

residential care facilities
incidence of falls in, 10
prevention of falls in, 149, 410–24, 473

fall prevention interventions and, 416–19
managing and running/starting fall prevention
programs and, 415

physical restraints and, 419
risk factors for falls and, 203, 412

risk assessment, 216–22, 227–36, 323–7, 471
environmental profile and, 361
hospital patients and, 231, 397, 405
limitations of, 222
multifactorial fall risk assessment and, 228
older people in residential care facilities and,

231, 413
questions to ask, 323

risk factors for falls, 144–8
extrinsic, 119, 348, 417
four-level rating system for, 237
intrinsic, 119, 206, 221, 348
older people in residential care facilities and, 412
relative importance of, 237–48
socio-demographic factors and, 237

risk groups for falls, medical management of,
322–40

risk screening, 227–36
risk-taking behaviour, 242

safety education interventions
hospital patients and, 151, 401
older people living at home (community

dwellers) and, 149
visual impairment and, 345

seasonal variations in the frequency of falls, 8
secular trends in fall-related injuries, 9
sedatives, 194, 243
seizure, 328
sensorimotor function, 87–104

physiological system risk assessment and, 230
risk of falls and, 130, 240

sensory organization test, 35
serotonin inhibitors, 195
Short Physical Performance Battery (SPPB), 228
single interventions, 473

environmental adaptations and, 362
exercise and, 261, 417
hospital patients and, 400–3
older people in residential care facilities and, 150
older people living at home and, 471

sit-to-stand ability, 33, 58, 228
epidemiology of falls/fall-related injuries

and, 411
fall risk assessment and, 216, 220
stroke patients and, 178

sleep, quality of, 238
slipping, 70–3

balance and, 112
footwear choices and, 123
step training and, 272, 275–80
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socio-demographic factors, risk of falls and, 237
socio-economic factors, low- /middle-income

settings and, 477
spectacles, 360

bifocal/multifocal and, 68, 245, 343
first time/new prescription and, 342–5
risk of falls and, 245, 328
unifocal, 328

SPPB (Short Physical Performance Battery), 228
stability limits, 23
staff, 150, 151

compliant flooring and, 381
education/training and, 234
hip protector use and, 380
in hospitals, 397–405
multiple interventions and, 392
in residential care facilities, 410, 415, 416

stair negotiation, 65–8, 206, 470
standing, 24–6

balance control and, 105–10
reactive step training and, 279

step length, 52, 69, 123, 218
step training, 271–86

defined, 271
future research perspectives and, 475
impact for preventing falls and, 271

step width, 52, 53, 105, 123, 217
stepping, 29–33

internal perturbations and, 33
risk of falls and, 239

stepping exercises, 290, 298
stepping strategy, 36
striatal dopaminergic transporter activity, 136
stroke, 177, 242, 328

anticoagulants and, 198
exercise for preventing falls and, 261
older people in residential care facilities and, 419
risk groups for falls and, 322
wearable devices and, 353

subcortical infarcts, 135
sway. see postural sway
syncope, 172, 327, 328

tau, 136
threshold-based fall detection, 213
timed-up-and go test, 32, 34

peripheral sensation and, 92
as a simple screening tool, 228
turning and, 65

transient self-limited loss of consciousness (TLOC),
323, 327, 328

translational perturbations, 36
treadmills, reactive step training and, 276
tripping, 60, 68–70

balance and, 110–13
step training and, 272, 273–81

turning, 64, 220

vasovagal syncope, 329
vestibular disorders, risk factors for falls and, 242
vestibular function, 176, 243

components of, 176
risk of falls and, 93, 240

vision
examinations/treatment and, 328
obstacle negotiation and, 63
stair negotiation and, 67

visual impairment
exercise for preventing falls and, 261, 345
fall prevention interventions and, 341–7
residential care facilities and, 418
as a risk factor for falls, 89, 173, 240
safety education interventions and, 345

visuospatial function, 137, 147
vitamin D, 473

deficiency in, 8, 95
older people in residential care

facilities and, 419
supplementation and, 150, 333

volitional step training, 271–4
using exergames, 274
using targets, 272

voluntary stepping, 29–33

walking. see gait
walking aids, 351, 470
walking sticks, 351
wearable devices/aids, 381, 470

for fall detection, 212, 216
for fall prevention, 353, 360
for risk assessment, 217
hip protectors and, 378, 379, 416

white matter hyperintensities (WMHs), 132,
135, 242

white matter integrity, 134
WHO (World Health Organization), falls defined

by, 3
WMHs (white matter hyperintensities), 132, 135
World Health Organization (WHO), falls defined

by, 3

Z-drugs, 195
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