Bases para una atencion baseada
em evidencia a las personas
mayores que sufren caidas
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Varios Tipos de Tecnolgia
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Fenomeno Mundial




| Canada, EUA _Europa: _
l 28% ltalia, 30% Finlandia,

29% a 43%

’ +35r
+
Japao 20%,

.. +
China, Hong Kong e

+  lNigeriaz20% |  Taiwan —15% a 26%,

Coreia — 26%,
India — 45%

Prevaléncia de Quedas no mundo é muito variavel — 20% e 45%
% caidores recorrentes
A\ Idade —oldest olds (>85 anos) — 49% a 60%

Perracini,, Tiedemann, Clenson, Kalula, Scott, Sherrington 2015



Diferencas étnicas,
ambientais, culturais
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Durante todo o ciclo de vida

Falls Incidence, Risk Factors, and Comequences in Chinese Older

People: A Systematic Review
Al M-l fnsain, ALPHL® o gpelies T L2

ety e by MO A lark Ve W, XARLT IACS S9:836-543, 2011



10 > causas de anos vividos com incapacidade

(YLDs — Years lived with disability)

Leading causes 2006 Mean Mean Mean % Leading causes 2016 Mean Mean Mean %
% change % change change in age- % change % change change in age-
innumber  inall-age standardised innumber  inall-age standardised
of YLDs YLD rate YLD rate of YLDs YLD rate YLD rate
(1990-2006) (1990-2006) (1990-2006) {2006-16)  (2006-16)  (2006-16)
1 Low back pain 1248 00 -103 | —— 1Low back pain 180 5-0 -2.0
2 Migraine [ 323 59 —0-4 2 Migraine 143 16 | 01 |
[3lrondefidencyanemia____J[ 200 [ 39 [ 18 }-.. 3Age relatedhearingloss  |[ 223 88 [ -17 |
4 Major depression [ 309 48 -2:2 oo 1 4 Iron-deficiency anaemia 75 -4-4 -1-8
5 Age-related hearing loss |___400 1241 02 “=+_5 Major depression 11.2 -11 -4-9
6 Other musculoskeletal disorders|  42-6 14-2 4.6 — b Neck pain 219 84 0-1
7 Neck pain | 412 131 —-0-9 "=~ 7 Other musculoskeletal disorders 14-4 | 17 -3.5
8 Anxiety disorders I 306 4-6 -01 / 8 Diabetes 236 100 -12
9 Diabetes 72:9 38-4 202 "--{ 9 Anxiety disorders [ 131 [ o6 07
10 Acne vulgaris 24.7 —0-2 2.7 t 10 Falls | 267 | 127 | 3-4
11 Falls 251 0-2 -9.2 -—”/ 11 COPD |[ 288 | 145 | 1 4 |
12 Eefracbnﬂ and accommodation 281 2:6 -6 L ~7_ _I12 Ostecarthritis | 31.5 | 16.9 I
e e e E_E
14 Osteoarthritis | 558 248 6.2 "~ 414 Refraction and accommodation|
15 Schizophrenia | 36.0 89 —0-4 15 Schizophrenia 16-? 3 E -u-g
16 Asthma I 161 71 -7-0 16 Asthma 172 42 3.6
17 Dermatitis | 192 -4-6 -03  F-.._ 17 Ischaemic stroke 35-2 203 37
180pioidusedisorders || 246 || 02 | -46 |... /- {i8Dermatiis | 16 | -0o7 | 11
19 Alcohol use disorders [ 314 52 12} “~- {19 Opioid use disorders 180 49 27
20 Other mental and substance || 361 9.0 00 74 - 20 Other mental and substance 178 4-8 o1
21 Ischaemic stroke I 441 15:4 -1.8 i 21 Dysthymia 205 7:2 1.0
{22 Dysthymia 379 1 104 ] o4 *[22 Alcohol use disorders 97 1 24 1 -48

Lancet 2017, 390: 1211-59



% DALYs e Quedas (70+)
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Quedas 70+
DALYs por 100.00 habitantes
% de mudanca
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Crescimento DALYs n°. —- Quedas em idosos 70+

A i Vistisrors = Win v @ Sus | Do
. 2017
Bath pansa, FO4 yaar Number: B,597 833.9 DALYs (7,256,278, 28 — 10,085 451.06)
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http://www.healthdata.org/data-visualization/ghd-compare Retrieved 25/10/2019




DALYs - Quedas e Idade

http://www.healthdata.org/data-visualization/gbd-compare
Retrieved 25/10/2019




Centers of Disease and Prevention — EUA
Idosos por ano

oo
oo . ~ . ~ .
(-;r) oo “') 2.8 milhoes - servico de emergéncia

o 25% sao hospitalizados e A\ 10 dias

de internacao
(Stinchcombe et al 2014)

@ 800 mil hospitalizados

; 7 milhoes -lesoes com tratamento médico

9)

Morbiday and Mortabity Weskly Report

Sepiember 25,2016



A cada 20 minutos
1 pessoa idosa morre devido a uma Queda

i

¥

Every

an older adult dies from
a fall in the United States.

Many more are injured.
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Cidade de Sao Paulo

Taxas de mortalidade por causas externas, por idade,

segundo sexo e tipo de causa
Estado de Sao Paulo - 2000-2014
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Taxas de mortalidade por causas externas, por idade,
segundo sexo e tipo de causa
Estado de Sao Paulo - 2000-2014
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Alguns dados do PrevQuedas Brasil

(idosos encaminhados para programa de prevengao)

£0 0% — - Qhedé unica
p Queda recomente

Parcent

et e = Baixo Leve  Moderado Alto

Effectiveness of a multifacterial falls prevention Risco de Cair {QUEKEHEEHJ
pragraim in comimunity dwelling alder peapla

when compared to usual cars: study protocol for

a randomised controlled trial {Prevouedas Brazil)
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Quedas e lesoes decorrentes de
quedas vao aumentar?




T de quedas independente do aumento do
numero de pessoas idosas

Table. Two-Year Prevalence of at Least 1Fall, Stratified by Age,

1998 and 2010
2-Year Prevalence, %°

Age at Interview, y 1998 2010 P Value
65-69 22.3 32.0 <.01
70-74 25.3 34.5 <.01
75-79 30.5 38.4 <.01
80-84 37.6 44.3 <.01
85-89 45.8 46.7 .68

=00 55.8 56.7 A48

# Weighted percentages were derived using Health and Retirement Study
respondent population weights to adjust for differential probability of
selection into the sample and differential nonresponse.

Cigolle et al JAMA 2015



Traumas decorrentes de quedas tém aumentado

300 000 75
= =
S 200000 50
2 g
n‘ —
2 2
£ 5
= 100000 - 25
_ﬂ = =
2003 2005 2009/10
s Number of fall-related Injuries 178 755 194135 256 011
== Rate per 1000 47.2 49.4 57.5

Vol 34, No 23, July 2014 — Chronic Diseases and Injuries in Canada
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Custos das quedas e consequéncias

0 Total costs, men
I Total costs, women
-=-- Costs per case, men
-~ Costs per case, women

65 70 75 80 85
Age (years)

Fig. 1. Total healthcare costs of injury and costs per patient by age and sex due to falls among the older population in the Netherlands {2007-2009),

EUA
2010 - 30 bilhoes

2020 - 54 bilhoes

CDC, 2014




Em 2050,

8 entre cada 10 pessoas
acima de 60 anos
vivera em paises de
baixa ou média renda.

Recursos financeiros?
Recursos Humanos?



Efeito dominod




O que é considerado
uma Queda em
pessoas idosas?




O que é uma QUEDA?

Zecevic et al. The Gerontologist 2006, 46(3): 367-76

Table 1. Fall Definitions From Research and Prevention Literarure Used for Content Analysis

Author Year Selected Fall Definitions

&t - an u 055 O ngmmmmgmrﬂ:m & Iioor,

nexpect
gruund, or an -::hy:n below knee lm'cl * (p. 198)

Buchner et al. 1993 “Unintentionally coming to rest on ground, floor, or other lower level;
excludes coming to rest against furniture, wall, or other structure.” (p. 301)
Means et al. 1995 “... any involuntarily change from a position of bipedal support {standing,

walking, bending, reaching, ete.) to a position of no longer being support
by both feer, accompanied, by (partial or full) contact with the ground or

floor.” (p. 1032}
Berg, Alessio, Mills, & Tong 1997 ... losing your balance such that your hands, arms, knees, buttocks or body
touch or hit the ground or floor.” (p. 262)
Canadian Institute for 2002 “... an unintentional change in position where the elder ends up on the floor
Health Information or ground."
Carter et al. 2002 ", .. inadvertently coming to rest on the ground or other lower level with or

without loss of consciousness and other than as the consequence of sudden
onset of paralysis, epileptic seizure, excess alcohol intake or overwhelming
external force.” (p, 999)

Cesari et al. 2002 “... a sudden loss of gait causing the hit of any part of the body to the
floor ...” (p. M723)
Tideiksaar 2002 ... any event in which a person inadvertently or intentionally comes to rest

on the ground or another lower level such as a chair, toilet or bed.” (p. 15)



Relato de queda
Caso da Dona Neusa...

 autoeficacia, medo de
perder autonomia

* nao quer incomodar

 “caiu” lentamente, deslizou
no sofa!?

Algumas questoes para uso de Tecnologia
« questionados sobre suas dificuldades, monitorados?

« existem quedas inofensivas?

e melhor se mexer mais ou cair menos?



Atividade

Circunstancias

Ambientais:

Comportamentais




TABLE 1—Distribution of Falls Among Older Persons by Activity and Location at Time of Fall:
MOBILIZE Boston Study, September 2005-December 2009
Actrvity Indoor Falls (n = 929), % Outdoor Falls (n=B0B), %  Total Falls (n= 1737).%
Transitioning/not moving 258 6.1 16.6
Transitioning 154 35 9.8
Not moving 104 25 6.8
Using stairs 15.0 14.0 145
Ascending stairs 6.7 1.1 11
Descending stairs 8.3 6.3 1.4
Walking 35.5 45.4 40.1
Engaging in vigorous activity 4.0 139 8.6
Other 19.7 20.7 20.2
Doing household tasks 5.1 14 33
Gardening/lawn care 0.0 5.8 2.7
Bending 4.0 19 3.0
Traversing curb/single step 0.4 6.3 3.2
Other 15 45 6.2
Did not recall 2.7 0.7 1.8

Kelsey et al. American Journal of Public Health 2012



Disfuncao Alteracao
Sensorial

Risco N de Cair - navegacao no ambiente, tarefas com maior
demanda sobre o controle postural

Verghese, Holtzer, Lipton, Wang. J Gerontol A Biol Sci Med Sci, 2009
Lord,S. Age and Ageing, 2006
Amboni, Barone, Hausdorff. Mov Disord, 2013



Sindrome motora-
cognitiva

Medo

Nivel de AF

Comportamento
sedentario

“slow motion”
“slow action”
“slow perception”
“slow reaction”

Wijlhuizen, Chorus, Hopman-Rock. Preventive Medicine 46 (2008) 612-614



Nivel de AF e Quedas




Ifi

Relagdao em
llU”

Chan, BK et al. 2007; Faulkner, KA et al. 2009; Ribom, EL et al. 2009; Ferreira, MT et al. 2010; Mazo, G et al.
2007; Mertz, KJ et al. 2010; Peeters, GM et al. 2010; Delbaere, K et al. 2010; Gregg, EW et al 2000.



Nivel de Atividade Fisica x Equilibrio x Quedas

Preventive Medicine 50 (2010) 143-147



falls per 100 hours walked

hours-walked

1.0 ® walking speed < 0.8 m's
©  walking speed z 0.8 m/s
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average daily walking duration

Andam
lentamente
<0,8 m/s

E se movimentam
pouco...

WV AF andam so
até 1 hora dia

Sofrem mais
quedas por hora
caminhada

Klenk et al 2015




Alto nivel de AF V¥ risco de cair (2x ou +) em 12
meses em 39%

Lowest PA  Highest PA Risk Ratio Risk Ratio
Study of Subgroup  Events _Total Events  Tofal Weight M.H, Random, 95% I M-H, Random, 95% C)
Feeters et al 2010 163 408 47 151 40.7% 1.28 [0.98, 1.67) oo,
Cauley et al 2013 95 452 201 1408 59.3% 147118, 1.83] ——
Total (95% CI) B6 1 1559  100.0% 1.39[1.17, 1.65] B
Toral events 58 248
Heterogeneily Tau®= 000, ChP= 063, df= 1 (P=043),F=0% Stz o
Tes! for overall effect Z= 382 (P = 0.0001) " HighestPA Lowest PA

Figure 3 - Random effects analysis of fully adjusted studies for hughest versus lowest physical
activity level and nisk of recurrent falls (two or more falls).
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Mas nao para quedas no geral! < N
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Lowost PR Highost PA Rishk Ratio Fick Ratie
Study or Subgroup  Bvonds  Total Bverte Total Wheight M H, Bandom, 05% 0 M-H. Random, 5% Cl
Kienk ot al 2015 5) 158 128 225 138% 0050065110
Cauleyaial 2013 e - 421 16286 243% 1.27 (1.05,1.47) ——
Peotars etal 2010 312 558 128 232 255% 1.07 (008, 1.16]
Chan atal 2007 07 1426 177D 2008 265% 1.03 {0.98,1.C8)
Total (9% Ol #T44 HIE3 10000 105 LS, 1,78]
Total evanic 1446 2447
Hatarogensit: Taut =001, Ch®=18 85 df =3P = 0.07}; P=70% hs o ] iz 3

Festforovarall effact Z= D80 (F=043) HighesIPA Lowest PA

Figure 2 - Random effects analysis of fully adjusted studies for lughest versus lowest physical
activity level and nsk of falls (one or more falls).



/ Declinio cognitivo \

Fraqueza muscular
Osteosarcopenia
Doencas neurologicas e musculoesqueléticas: Parkinson, AVE,
neuropatias, demeéncias, osteoartrite
Depressao
Problemas na degluticao e nutricionais: disfagia, obesidade, desnutricao
Disturbios de Equilibrio e Marcha
Problemas nos pés
Polifarmacia

K Riscos ambientais /




Alguns fatores de risco biologicos:

o Polifarmacia e disturbio de marcha (independente de comorbidades)
« Cada medicamento a mais, N 12% o risco de declinio da marcha e
em A 5% aincidéncia de quedas (Montero-Odasso et al. JAGS, 2019)

o Obesidade
* Maior risco (25% ) entre os obesos comparado aos outros grupos de
IMC (Mitchell, Lord, Harvey, Close. Archives of Gerontology and Geriatrics, 2015)

« Associagao entre quedas e obesidade central, dinapenia e combinacao

entre dinapenia + obesidade (Maximo, Santos, Perracinici, Oliveira, Duarte, Alexandre. Braz
J Phys Ther. 2018)

o Incontinéncia Urinaria
* Maior risco para homens (69%) e mulheres (39%) com perdas mais

frequentes; homens (53%) e mulheres (33%) com perdas ocasionais
(Schluter, Arnold, Jamieson. Neurourol Urodyn, 2018)



o Diabetes

* Maior risco (67%) explicado por: > no. medicamentos, dor, déficit
cognitivo, pior funcionalidade de MMII (Pijpers et al. Age and Ageing 2012)

o Dor

* Prevaléncia annual de dor em caidores recorrentes (13%) vs.
sem dor (7%) p< 0.001 (Stubbs et al. Pain Medicine, 2014)

o Problemas nos pés

 Meta-analise: caidores tem mais dor, hallux valgus e deformidade nos
dedos do pé (Menz, Auhl, Spink. Maturitas, 2018)



Comportamento arriscado e riscos ambientais




Avaliacao e Estratificacao




Efeito cumulativo dos fatores de risco

FALLING
100%

- Al

el [
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0% [T

0o

o 1 2 3 i 3

NUMBER OF RISK FACTORS



Complexidade da avaliagcao

New J. Phys. 9 (2007) 110

Pequenos riscos que
atuam conjuntamente
qgue darao efeitos
diferentes em diferentes
pessoas

Efeito cumulativo

aumenta o risco e as
. consequéncias ///




Ponderacgao de cada fator colaborador

Na tecnologia da avaliacao Geriatrico-Gerontoldgica o ponto
principal é a Hierarquizacao de problemas a partir da
identificacao:

1. De cada problema isoladamente

2. Das relagoes dos problemas entre si

3. Dos efeitos de um sobre o outro



Bengala/andador ou o comprometimento da
marcha que é o fator de risco?

ou ...
a combinacao de caracteristicas envolvendo
os dois fatores?

Ha riscos compartilhados?
o Vvisao
o coghicao?



130.7 casos/100.000 hab de
lesdes por quedas em pessoas
gue usam andador ou bengala
83,7% por andador

12,3% por bengala

1/3 foi hospitalizado

A lesao decorrente de queda
por andador é 7x maior do que
por bengala

Uso de bengala e

Disturbio de marcha Leelinadequade:

e equilibrio

J Am Geriatr Soc 57:1464-1469, 2009






Condicoes de Saude e Atividades e

disfuncoes contexto
ambiental







Canters for Disaase
Control and Preavention
National Center for Injury
Prevention and Control

STEAPI a=taee™™

+

Screen for fall risk Score < 4
Patient scores > 4 on the Stay Independent brochure  — 9"~ -
OR NO to all
Clinician asks key questions: questions .‘
i : 2 LOW RISK
e l;n?: :s!lp:ea{-h;w ey tirses?: Wers ou iirsd? individualized fall interventions
< : : =]
+ Feels unsteady when standing or walking? - E?E::Wc:mum =
* Worries about falling? « Rafor for strangth & balance =
ERETCISE (COMIMUnity exorcise or
| fall prevention program) J
Score 2 4 — or — YES to any key question
1
Evaluate gait, strength, & balance No gait,
« Timed Up & Go (recommended) ., strength
» 30-Second Chair Stand (optional) or balance

« 4-Stage Balance Test (optional) problems”



Check Your Risk for Falling

Circle "Yes” or "No” for each statement below

Why it matters

Yes () Mo (O | hawve fallen In the past vear. People who have fallen once are likely to fall again.
Yes (2) No (0) | use or have been advisad to use a cane or People who have been advised fo use a cane or walker may
waller to get around safely. already be more [lkely to fall.
Yes (1) No (0) Sometimes | feel unsteady when | am walking. Unsteadiness or needing support while walking are signs of
poor balance,
| steady myself by holding onto furniture
Yes (1) Mo (O when walking at home. This Is also a sign of poor balance,
Yes (1 Mo (07 I am worrled about falling. People who are worrled about falling are more lkely to fall,
Yes (1 Ma (03 B K This Is a sign of weak leg muscles, a major reason for falling.
from a chalr,
Yes (1 Mo (03 | have some trouble stepplng up onto a curb. This Is also a slgn of weak leg muscles.
Yes (1) No (0) | often have to rush to the tollet. Rushing to the bathroom, especially at night, Increases your
chance of falling.
Yes (1) Mo (O | hawve lost some feeling In my feet, Mumbness In your feet can cause stumbles and lead to falls,
Yes (1) No (0) | take medicine that sometimes makes me feel Slde effects from medicines can sometimes Increase your
lght-headed or more tired than usual. chance of falling.
as (1) Mo (0} Lﬂ?ﬁggﬁdlclnetﬂ help me sleep or Improve These medicines can sometimes Increase your chance of falling.
Symptoms of depression, such as nat feeling well or fegling
Yes (1 Mo (07 | often feel sad or depressed. siowed down, are Inked ko Falls.
Total Add up the number of polnts for each “yes" answer, If you scored 4 polnts or more, you may be at risk fior falling.

Discuss this brochure with your doctor.

This checklist was developed by the Greater Los Angeles WA Geriatric Research Education Clinical Center and affiliates and is a validated fall risk seff-assessment tool (Rubenstzin et al. J Safety Res;
2011: 42(63493-4 %9). Adapted with permission of the authaors.
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Gait, strength or balance problem

= Fm ==

= 2 falls

Injury
I

Conduct multifactorial
risk assessment
» Review the Stay Independent
brochure
 Falls history
» Physical exam, including:

- Postural dizziness/
postural hypotension

- Medication review

- Cognitive screening

- Feet & footwear check
- Use of mobility aids

- Visual acuity check

|
0 falls

No injury =

HIGH RISK individualized
fall interventions

» Educate patient
= Vitamin D +/- calcium
» Refer to PT to enhance

functional mobility & improve
strength & balance

* Manage & monitor hypotension
*» Manage medications

» Address foot problems

« Optimize vision

= Optimize home safety

MODERATE RISK
Individualized fall interventions

* Fducate patient

= Vitamin D +/- calcium

= Refer to PT to improve gait,
strength, and balance

OR

» Refer to a community fall
prevention program

L 354 3lVHIaON

Follow up with HIGH RISK
patient within 30 days

» Review care plan

* Assess & encourage fall risk
reduction behaviors

* Discuss & address barriers to
adherence

MSIHd HOIH

Transition to maintenance
exercise program when
patient is ready

*For these patients, consider additional risk assessment {e.g., medication review, cognitive screen, snycope).

.4 HHS Public Access
i ég; Authes zameeripr
A el Clepeiaine Wend dorkon e o avallable in BRET 20T Dacannhes 14
Pt | Fral alined foeva 15
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Operstionalizatien and Valldstion of the Stopping Elderty
Accidants, Deaths. and Injuries (STEADI) Fall Risk Algerithm in a
Hatlonaily Represantative Sampie

Fatitery B Lohmen, Phid's, Hebeose 5 Crow D000 Pelee 5L D8l NPES, Emiy &
Fickbetf, FhE®, Rartha L Bruce, PhEY 2 and dahn A Batsis, NDIE
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1-Specificity
—=—— STEADI + covanates, AUC: 0.668 —#—— Covariates only, AUC: 0.575

—#—— STEADI only, AUC: 0.641

Figure 2.
Receiver operating characteristic (ROC) curves comparing model prediction of any fall over

the follow-up peniod.



126.703 idosos seguidos por 6 meses
Para identificar algoritmo predizer 12. queda

30% da amostra foi usada para validacao

6 niveis — Machine learning

B0
50
40

3

Ontario (n=38013) Manitoba in=2738} Alberta (n=1228) British Columbia (n=9%6&)
2
| I ﬂ I
o i - —:'li
i 2 3 4 &5 & i 3 4 5 & [} 1 32 3 4 5 6
Risk Level on 1stFall

1 2 3 4 5
Fig. 2 Percentage of individuals who fell in each risk group (total & groups) for Ontaro, Manitoba, Alberta and British Colombia
L .
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Percentage of individuals who fell in last 50 days
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Development and validation of an
algorithm to assess risk of first-time falling
among home care clients
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Quais os problemas com a avaliacao?

o Varios instrumentos em varios dominios
(avaliacao longa e demorada)

o Baixa Capacidade preditiva

o Inexisténcia de estudos de acuracia
diagnostica em diferentes populacoes

ApigLinEag B (!}rjmwi-
[LERURTL TR RTRRTEE AT

RIOATS

Touls For sssessing Tall cisk in the clderly: a systematic review
and meta-analysis

saang-LL Park”



Timed Up and Go Test




Variabilidade do tempo médio do TUGT
em estudos longitudinais — caidores unicos

il N
e Chiu et al » Kang et al

2003 < ~, 2009

-




Variabilidade do tempo médio do TUGT
em estudos longitudinais — caidores recorrentes

"« Chiu et
al 2003

* N=98 * N= 265



Table 3 - Coordinates of RO(

disenmnate recurrent fallers

TUG cut points (in second

(N)

———————— . . ————— |

=107 (281)
>10.5/ (250)
211 (224)
=1 1.5/ (193)
=11 (169)
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AVDse IAVDs (0oaArs- BOMFAQ) caracterizado em percentis

21

- -
(9] oo

TUGT (segundos)
o

(n=306) — seguimento de 12 meses
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Quickscreen Fall Risk assessment

Injury Prevention, 2012



Teste de Baixo Contraste para acuidade visual




Teste de sensibilidade Tactil




Teste do passo Teste de sentar e levantar
Semi-tandem OF alternado 8 toques = 12s

10s 10s




30

25

20

10

0 1 2 3 4 5 6 7 8

Number of risk factors

Figure 1 - Proportion of participants that sustained falls (fallers)
over the 12 months compared with those who did not fall (non-
fallers) stratified by the number of risk factors identified (n=305).

Cross-cultural adaptation to Brazilian Portuguese, reliability and predictive validityof the
QuickScreen Clinical Falls Risk Assessment: a brief instrument to be used in community
care

Roberta Bolzani de Miranda Dias, Flavia da Silva Arbex, llana Pinheiro, Anne Tiedemann
Stephen Lord- Monica Rodrigues Perracini






Sensores sao/serao capazes de melhorar a
capacidade preditiva de quedas e quedas
recorrentes?

Algumas reflexoes

o wearables (com acelerbmetros € nao so giroscopios)

captar dados de sinais bioldgicos (acelerometria) ao longo do tempo
(3m, 6m,12m?)

> estudos ainda com jovens simulando quedas

varios acelerbmetros para captar diferentes AVDs

diferentes subgrupos

em diferentes ambientes (acoplar com outras plataformas?)
individuo comparado com ele mesmo (dias bons e dias ruins)

@)

O O O O O
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DRICINAL ARTICLE

A comparison of accuracy of fall detection algorithms
(threshold-hased vs. machine learning) vsing waist-mounted
iri-axial secelerometer signals from o comprehensive sel of [alls
and non-Fall trials

Omiar Axiz!® - Moguns Musst - Edward J. Park” - Greg Mori* -

Secjalien M. Basbimovileh 14

Hecehvedt 11 Inna 2019} Ascepred: 78 Alvch FING
2 Intsmarional Tederation far Msslcal and Bl logical Kngiresnng 2015



210 quedas, 150 quase-quedas e 240 AVDs

7 acelerometros (bilat: tornozelo, coxa, cintura, esterno e cabeca)




ADLs

Falls Near-falls
A Sﬁ]:l, I“u-ibl.‘l-\k'ﬂdh}' a8 B TnF-r fallowed by o C —_— AP—AI'E:"{ {+ve anteTior)
4or F{ fvard B | Trip, fallowed by & [ Slip, followed by a Leitpe revovny i =T el
b S Ihmm recovery I | | Inf/Sup—Axis (+ve superior)
I | b= I~ ADL, picking an ADL, descending

object from the floar Frcu'nz.'t.a.ndi:r.lgtn bymg
S | | | |

e

Acc. (m/s%)

Time (s)

tion, ML acceleration in medial/lateral direction, InfiSup acceleration

Fig. 2 Signals acquired from waist-mounted tri-axial accelerometers
in inferior/superior direction

from a typical participant during a falls, b near-falls, and ¢ activities
of daily living (ADLs). AP acceleration in anterior/posterior direc-



Quedas que nao foram capturadas com maior
frequéncia:

o Tropecos, levantando da cadeira, subindo ou
descendo escadas

Dentre todos os algoritmos usando sensores o
menos sensivel foi o que tentou identificar as 4
fases da queda:

* pré-queda

 critica (descida)

* impacto

* pos-queda
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Quais as evidéncias de intervencao que
temos hoje para incorporar na sua pratica
clinica?



Andar como exercicio ajuda na prevencao de quedas?

A home-based walking programme on falls in older people

Table |. Fall outcomes h}r group at 48 weeks

Lol Interventon Payalue Aptrbutable risk raduction (P5%.C0
Raie of falls, mean i, &2 0,713 a2
1+ falls, number GESBOLATE 541559 0.5 047 38 {0, 1400
2+ falls, mumnber 28/ 1800156 25159 0157 LI —RI2 {0,070, ET )
*Incident rate ratios cabculated using & negative hinomisl myrression with poaure varnable

" Redasve risk, excudes 47 partcpants who did not provide o least 24 weeks of falls dam

» Walking should not be recommended as a falls prevention
sn:itﬂg_l,:r.

Age e g WIS 44 TT1TI 82 T e 30 S Mol o Crdire! LU by et o e o has ek, Ccrdos Sy,
T TR T e R S I R
Foorie e e plH oy W0

The impact of a home-based walking programme
on falls in older people: the Easy Steps
randomised controlled trial

B P TR WL am AT =, Dheke s MRt R Seman a4 ek A
HAefpT O Cireaeand, Sreess AL mand



Andar rapido/acelerado aumenta o risco de cair

Table 4. The occurrence of falls and fractures among
brisk-walking and placebo groups at 1 and 2 years

n (rate per 100 person-years)
Brisk walking  Placebo

Falls
Year 1
Total falls 42 (80.1) 26 (52.0)*
Percent falling 42% 36%
Year 2
Total falls 29 (59.2) 28 (58.3)
Percent falling 35% 38%
Cumulative falls risk 71 (70.3) 54 (55.1)*
Fractures
Year 1 2 (3.8) 3 (6.0)
Year 2 482 1(2.1)
Cumulative risk 6 (5.9 4 (4.D

Differences berween brisk-walking and placebo groups: P <0.01,
*P<0.05.

Randomized placebo-controlled trial of
brisk walking in the prevention of
postmenopausal osteoporosis

SHAH EraaHir, Paun W Taoepsond!, VERMaLs Baskasar® KaTHy [Pante?



Estudo de base populacional (n=412)

Confirmou que a marcha rapida é perigosa para:

o idosos com limitagcoes neuromotoras

o idosos mais jovens e ativos

o AN cadéncia
o tamanho do passo
o transicdo habitual/rapida

i Famre G {300 ) S18-5a0

] = "_\ Contenm lidy svrlskie 2 Soivers Soexabineg » ||'||T

g .__ -‘;::;..::.:: e : |1|"-|lI .‘l I.:
R 'L Gait & [Posture
s i

jou rnal Bosmmpege : www.alievler.camdiscala’igeHpoat

Rizk of talls in older people during fast-walking - The TASCOG study
M.L Callisaya=5*, L Blizzard ®; L McGindey®, VK Srikanth *®

"irrkiy and Al Bework Sretp Drsamrenr of Mecicng Sow ke Crinel Shasd Maazh Dverdny, Voo, Aol
Fhiirmn Aneern luss Torees, e of Iavmin Tomnosda Aeershy
Pypaninragy - Mrdlwor o of S Somees Crnonily of Aieer Vo, dnomabu




Danca de salao previne
quedas?

80 h, 2 horas por semana de danc¢a de salao

idosos em comunidades de aposentados
43% com 80 anos e mais

Table 3. Number of falls and incidence of falling among study groups and by baseline falls history.

Dance (N =275) Control (N = 247) Unadjusted | Adjusted
Falls (rate ®) Falls (rate) IRR " (95% CI) IRA © (95% CI)
All study participants (n = 522) 257 (1.03) 187 (0.80) 1.34 (0.98-1.83) 1.19 (0.83-1.71)
Falls in the past 12 mo
No fall (1 =377) 142 (0.78) 103 (0.61) 1.35 (0.83-2.21) 1.19 (0.67-2.10)
1 fall (n = 92) 34 (0.81) 44 (1.06) 0.77 (0.42-1.38) | 0.78 (0.45-1.35)
>2 falls (n =51) 74.(3.12) 40 (1.78) 1.69 (1.17-2.44) | 2.02 (1.15-3.54)

# =fall rates perperson-year

® = IRR for dance group compared to control group, allowing for cluster

= Adjusted for age, sex, educational attainment, baseline MMSE, dancing status at baseline, fall risk at baseline.

The adjusted model included 521 paricipants due to one person with missing data on dancing status, and the adjusted model comparing previous fallers
included 141 paricipants due to two participants with no data on history of falls.

- PLOS [weoimne

FEBEARCHARTCLE
Social Dancing and Incidence of Falls in Older
Adults: A Cluster Randomised Controlled Trial

Diefina Beramm', Erie Mooy, Ester Conn®, Azehael L Monon®, Jusy ML Smpsen,
Chrs Rissel? . Kaarke), Ansley®, Catherine Bhemington® Slephen R Lord”, Raobed

. Cumming®



Evidéncia até o momento:

O Qto > nivel de atividade fisica WV o risco de cair de forma

recorrente

o Nao sabemos a dose-resposta

o Caminhar ndo reduz quedas e caminhar rapido pode A\ risco
o Danc¢a de salao nao reduz quedas



Exercicio estruturado: qual o mais
indicado?
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Table 2 Effect of exerdse on falls, results of primary meta-analyses and sensitivity analyses

Analysis Number of comparisons Pooled
General community dwellers
Random effects meta-analysis all compansons 69 0.79 (0.73 tm 0.85) &
Fixed-effect meta-analysis all comparisons 69 0.82 {0.79 to 0.B6) &
Random effects meta-analysis studies n>200 27 0,81 {0.75 to 0.E9) 52
Random effects meta-analysis studies PEDro score >7* 24 0.81 (0.74 to 0.89) 30
Random effects meta-analysis no computed analysest 18 0.76 (0,69 to 0.83) 46
62 7 0.78 (0.72 to 0.85) 49
o o
Bmisi o a4 88 ensaios clinicos
Mmidae 8 o
pREmam L 69 comparacgoes
gemie %
igae i3
cmpmam £ o 75 anos — 33 comparagoes
CLE0 (7S, 1.05) a8z . oge .
Bi7les 1o  on o 47 treino de equilibrio
wentE b i ici
g%igij i o 31 treino de exercicios de
084 189 o7 . .
cTemim equilibrio progressivos
0.51 {038, 078 218 ~ . , .
BhBsemE  op o 37 nao incluiram idosos de alto
CLTS (0.7, QLES) V0000

risco

o 31 ajustaram o nivel do
Figure 2 Forst plot of trials of esercse 1o pevent fils undensien in geneal community dweSes . esxercicio




Programme characteristic

Inclusion of moderate or high-intensity strength trainingt (28) 0.97 (0.82 to 1.15), 0.73, —4%
Inclusion of high-intensity strength training (10} 1.23 (0.96 to 1.57), 0.11, 9%
Inclusion of moderate or high challenge balance trainingt (47) 0.85 (0.71 to 1.00), 0.06, 19%
Inclusion of high challenge balance training (31) 0.85 (0.73 to 1.00), 0.04, 28%
Inclusion of walking training or practice (29) 1.01 (0.86 to 1.20), 0.87, 6%
2+ hours per week of exercise (40) 0.98 (0.83 to 1.16), 0.83, —6%
3+ hours per week of exerdse (20) 0.77 (0.65 to 0.91), 0.003, 61%

Better adherence to exercise (52) 0.95 (0.79 to 1.13}, 054, —1%

o intensidade de Exercicios de equilibrio progressivos e desafiadores

o > dose (3 horas ou mais por semanal)

Sherrington et al 2017. Exercise to prevent falls in older adults: an updated systematic

review and meta-analysis.
Sherrington et al 2019. (Cochrane Review). Exercise for preventing falls in older people

living in the community



Exercicios multimodais X controle
(em grupo)

Subtotal (95% CI) N 100.0%  0.71[0.63, 0.82 ]
Heteropeneity: Tau®? = 0.03; Chilf = 29.11, df = |5 (P = 0.02); 17 =48%
Test for overall effect: Z =491 (P < 0.00001)

Supervisao

Exercicios domiciliare controle
(individuais: multimodais)

Subtotal (95% CI) - 100.0%  0.68 [ 0.58, 0.80 |
Heterogeneity: Taul? = 0.0; Chift = .30, af = & (P = 0.97); I7 =0.0%
Test for overall effect: £ = 4.55 (P < 0.00001)












Tai Chi x controle
(em grupo)
Subtotal (95% CI) 100.0 %  0.72[0.52, 1.00 ]

Heterogeneity: Taul? = 0.10; Chil? = [4.38, df = 4 (P = Q.01); 17 =72%
Test for overall effect: Z = .97 (P = 0.049)

Ex. de marcha, equilibrio ou treino funcional X controle
(em grupo)
Subtotal (95% CI) - 100.0%  0.72[0.55, 0.94 |

Heterogenetty: Taul? = 0.0; Chil? = 2.99, df = 3 (P = 0.39); 17 =0.0%
Test for overall effect: Z = 245 (P =0014)

Exercicios resistidos (forca e resisténcia) X controle

(em grupo)

Subtotal (95% CI) 100.0 % 1.80 [ 0.84, 3.87 |

Heterogeneity: not applicable

Test for overall effect Z = |51 (P =0.13)

Exercicios resistidos domiciliares X controle

(individuais)

Subtotal (95% CI) 100.0%  0.95[0.77,1.18 ]

Heterogeneity: not applicable

Test for overall effect: Z =045 (P = 0.65)



Maiores desafios:
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A Intensidade RESEARCH

Integration of balance and strength training into daily
life activity to reduce rate of falls in older people (the

¢ Dose ﬁ LiFE study): randomised parallel trial
EES orevacoes

A Aderéncia o LIFE
o Programa estruturado
3X por semana
o intervencdao minima

Reducao de 31% na taxa de quedas no LIFE comparado com o
controle (incidence rate ratio 0.69 (0.48 a 0.99), n=212

Nao foi observado o mesmo no programa estrutrado comparado
ao controle 0.81 (0.56 a 1.17), n=210.













Adesao foi maior no LIFE do que no exercicio em grupo

fable ] Analysis of variance for adherence to exercise programmes over first six months

Programme No of participants Proportion (%) of adherence (mean (standard deviation)) Fratio P
LIFE 107 47 (33) 469 0.0
Structured exercise 105 35 (29)

Control 105 47 (34)

Total 317 43 (36) - -




Em alguns grupos a intervencao isolada de
exercicio pode N quedas

Idosos frageis recentemente hospitalizados

Control in=169) Intervention (n=171) Difference between groups
Falls per participant, n {%)
0 99 (59) 73 (43) 1.38 {1.11 to 1.73), p=0,004"
1 45 (27) 38 {34]
2 1247 16 (9]
£ 4 {2 13 (8]
=4 g {5) 11 18]
All falls (primary outcome) 123 b7 1.43 (1,07 to 193}, p=0.017°
Fall location
Indoors 79 128 152 (1.13 to 2.33), p=0.000"
Cutdoars i 43 1.10 {0.71 to 1.68), p=0.670"
Falls with injuries
Received health care 53 61 1.14 [0.76 1o 1.73], p=0524"
Fractures 15 14 nfa’

A Post-Hospital Home Exercise Program Improved
Mobility but Increased Falls in Older People:
A Randomised Controlled Trial

Catherine Sherrington’®, Stephen R. Lord”, Constance M. Vogler™”, Iacqueling C. T. Closa™?,
Kirsten Howard®, Catherine M, Dean’, Gillian Z. Heller®, Lindy Clamson®, Sandra D. O’Rourke’,
Elisabeth Ramsay”, Elizabeth Barraclough®, Robert D. Herbert’, Robert G. Cumming®



Intervencoes Multifatoriais




Intervencoes mais complexas (profissionais treinados)

o Reabilitacao do Equilibrio Corporal: envolvendo treino
funcional especializado, Reabilitacao Vestibular se necessario

o Agoes educativas: mudanga de comportamento frente a
limitagcoes

o Psicolégica: Medo de cair, ansiedade, depressao
o Médica: analise da possibilidade de manejo de medicacoées,
suplementacao de vitamina D, tratamento de doencas

cardiovasculares, manejo da dor, encaminhamentos

o Ambiental: visita e analise de riscos ambientais e de
dispositivos de auxilio a marcha



Intervencoes Multifatoriais

Table 1 Effect of multifactorial intervention compared with usual care or usual care plus advice

Overall
Effect estimate (random effects)

Outcome Trials, n Participants, n 958 Cl i (%)
Rate of falls 20 10116 RaR 0.79 {0.70 to 0.88) 2]
Risk of sustaining one or more falls a0 13817 RR 0.95 (0.90 to 1.000 L6
Risk of recurrent falls 15 1207 RR (.88 (0.78 to 1.00) db
Risk of fall-related fractures 10 3160 RR (.73 (053 to 1.01) 0
Risk of a fall that required hospital admission 14 5077 RR 1.00 (0.92 to 1.08) ]
Risk of a fall that required medical attention 9 3664 RREOO8 (0.84t01.14)

Health-related quality of life 7 2000 SMD 0.13 (—0.01 to 0.26) 52

RR, risk ratio;RaR, rate ratio; SMD, standardised mean difference.

Multifactorial interventions for preventing falls in

' older people living in the community: a systematic
review and meta-analysis of 41 trials and almost
20 000 participants

Sally Hopewell,” Bethan Copsey, Philippa Nicolson, Busola Adedire, Graham Boniface,
Sarah Lamb

OPEN ACCESS

Hopewell S, et a/. Br J Sports Med 2019;0:1-13.



BAIXA
PERCEPGAO DOS IDOSOS SOBRE ADESAO

BARREIRAS PARA PARTICIPACAO EM UM
PROGRAMA MULTIFATORIAL DE
PREVENCAO DE QUEDAS: PREVQUEDAS
BRASIL

aos
Programas

46% a 86%

(SR, 2012; Osho et al., 2018)

Renato Barbosa dos Santos, Lima, CA, Paschoal, SM, Leme, LEG, Hill,
KD, Perracini, MR
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BARREIRAS

% (n)

Saude fisica e mental

Demandas competitivas

Praticalidades

Caracteristicas do programa

Falta de suporte

55.0 (120)

45.2 (98)

37.5 (81)

27.6 (60)

13.3 (29)



Como a tecnologia pode ajudar?



Antes da Queda Fatores de Risco

4 )
Promocao do
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Atividade fisica, exercicios
fisicos e cognitivos, educacao,
riscos ambientais
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Predizer se algo no
comportamento (biolégico)
mudou

Se o risco aumentou

Se antecipar ameaca

imediata _/\/
ou estimular mudancas




SE NSE CAHE ABOUT PRODUCTS « SUPPORT CONTACT SHOP E EN

BUY YOUR FALL
ANGEL4 DETECTOR ONLINE

The tranquility of yours to continue enjoying the small
things of every day

The Angeld fall detector is a unique personal device that provides very
sensithve automatic fall detection by means of a triaxial accelerometer
and a new specific algorithm developed and tested by the Center for
Technological Studies for Dependency and Autonomaous Life (CETpD)
of The Universidad Politécnica de Catalunya In various research
prajects.

ANGEL4

Froduct Details

BUY




Predicao

Web cameras
=~ Kinect —
>
Web Clinicians
[Health Change portal
Detection &
& — & 1 Mobile

v

© Data Fall Detection devices
Storage
EHR

——

Alert Ratings

i . "ua-l--rqlh-i.r::l T
® 9SeroNTOLOGICAL

Automabid In-Homa Fall Risk Assessment and
Datection Sensor System for Elders

Misiyn Aamia, PhD. RS, FAAN,** Musrjoria Blubio, Phil' Cammaen Abbari,
PhD, Jmvas Kalas, PR, Dri Stone, PR, Jewsls Back, MW, LCSW,'
Bazvpn J Biller, MA " and Gragory F Prtmaby, Pl




A person's risk of falling goes up more than four times if their walking speed slows.

Researchers found pensioners had an B6 per cent chance of falling within three
weeks if it decreased by 5.1cm per second

By comparison it was 20 per cent in those with no changes.




Depois da Queda

(

.

~

Predicao
Quem vai cair
novamente?

J

Profissionais

Testes
Escalas
Algoritmos

Acelerbmetros
Cameéras
Infravermelhos
Pisos

Estado Basal de cada individuo:

« comparagao com ele mesmo

« com pares da mesma idade, sexo e condicao de saude
- dias bons e dias ruins

« comportamento (atividades)




Avaliacao

Kinesis QTUG™ - A proven tool for falls risk assessment

oy woe iserlial sefEors

Hinesls QTUS is an objective tool for identifyring older adults at
risk of falling, QTUG™ (Quantitative Timed Up and Go) is based
on the Timed Up and Go test and is instrumented with wirgless
sensors placed on each leg. This technology provides 8 method
for objective assessment of mobifity, frallty and falis risk. It
provides automatic analysis of patient data against average
values for patients’ age and gender with colour coding to
indicate deviations from normality.

LIFBAIN werslaialy il Shusing)

QTUG™ iz intended to assist those assessing falls risk, by
providing # falls risk score (known a5 the Falls Risk Estimate
{FRE)}) and & frailty score [(known as the Frallty Estimate)
along with fast, accurate and objective data. QTUG™ also
incorporates a questionnaire based on the American Geratric
Soclety [AGS) and British Geriatric Society [BGS) guidelines
recording stendard Falls risk-Ffactors.

Discover how QTUG™ can help you prevent falls nowl



Click here to read the briefing note.
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MOBILITY AND FALLS RISK
ASSESSMENT TECHNOLOGY




Depois da Queda V Fatores de Risco

Intervencao
4 )
Intervencao
Fatores
modificaveis
\ J

Atividade fisica, exercicios
fisicos e cognitivos, educacao,
riscos ambientais



Depois da Queda

Que tipo de queda?

Deteccao A Falso positivos?
Rapida
e acionamento Processo de
de socorro desencadeamento de
J Emergéncia — Roteiro

Cuidadores
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Detectar precocemente:

V Custos (emergéncia, hospitalizacao, cuidados de
longa duracao)

Cuidados mais efetivos e abrangentes em < tempo
Tranquilidade para os cuidadores familiares

Sensacao de seguranca e protecao para os idosos
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Receber ajuda o mais
breve possivel

Evitar ficar por muito
tempo no chao — idosos
que mora sozinhos
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LOW FALL
DETECTED

Care Group Natified

Popiar 5,

¢, Call Mom

An application that can distinguish
between low altitude falls (i.e. sitting)
vs. higher altitude falls(i.e. standing)
and call for different levels of
assistance (Caregivers and/or a
central monitoring agency®)



EXxercicios

(diferentes plataformas: wiifit, xbox, sob-medida — ‘bespoke’)

Para melhora da funcionalidade — altamente heterogéneo

Wolza o ol iana of Seacingioeos) sy Sowborbon 30018 BRIZE b 1 LIS AL OV RLURCLRG HILI Y G
b Ve g o s banend rend et i B BR L o MR )

Virtual reality using games for improving physical
functioning in older adults: a systematic review

Farme by Woing bashe fauaroe Nlon, Sozare & buguesgue de Morees a-d fhomcs Toorgues Penzan

o Estudos com baixa evidéncia para prevencao de quedas usando
RV (tamanho de amostra) Lord, Close Age and Ageing 2018

Ha evidéncia que exercicios com treino de

stepping reduz quedas em até 48% (okubo, Schoene, Lord.
Step. BrJ Sports Med 2017; 51: 586—93)

Schoene, Valenzuela, Lord, de Bruin. BMC Geriatr 2014




45’ (3x sem)
6 semanas

Figure 1: Treadmill training with VR system

The system includes a camera based motion capture (modified Microsoft Kinect) and a computer-generated simulation. The camera {red rectangle) records the
movement of the participant's feet (the red rectangle) while they walk on the treadmill. These images are transferred into the computer simulation and projected to
the patient in real time on a large screen during training (red rectangle). Progression of the intervention is modulated by the speed of the treadmill, the duration of
the walking bouts within a given training session, and the size and frequency of the virtual obstacles and the distractors. Participants walked while wearing a safety
harmess to prevent falls during training. VR=non-immersive virtual reality.



6 months before training & months after training
All partidpants  People with Mild cognitive  Parkinson’s All Peoplewith  Mild Parkinson's
idiopathic falls  impairment disease participants  idiopathic cognitive disease
falls impairment
Incident rate of falls (95% CI)
Treadmill training 1071 323 2.85 1923 8-27 0-89 128 1648
(8-51-13-47) (270-3-86) (2-20-3-69) (13-39-27-64) (5551231} (055-1.44) (058-279) (9-96-2729)
Treadmill training 11-92 8-07 330 18-26 6-00 510 2.35 8-06
plusVR (9-47-15-01) (5-67-11.49) (2-64-4-14) (12.79-26-07) (436-8.25) (2-65-9-80) (111-496) (555-1171)
p value 0-29 00001 029 034 003 010 0-99 0-01
14— —#— Treadmill training
—@— Treadmill training plusVvR
12+
= p=0-74 .\
£ e Treadmill training  Treadmill training
5 (n=136) plusVR (n=146)
O 104
2
i
- p=0033
;
N
4, Addition of a non-immersive virtual reality component to
-"/f/ treadmill training to reduce fall risk in older adufts (V-TIME):
0 — T — 1 | arandomised controlled trial
& months befiore training & months after training e SRS T A T e s
Arﬁ'}&lEtlmEpﬂth |-|::-:::.::‘-;,;;mr-u.:v.;w_.tw-rlm..x.'-.-rm:;rld..r M lﬂ)l:'\ln:\..l’f.drl.;ﬁ:l;ﬂ'“m\m S

Figure 3: Differences in fall incident rates within and between training groups before and after training
QL% CIs and incidence rates for the subaroups are shown in table 2. VR=non-immersive virtual realitv.

Lancet, 2016




Desafios:

Melhorar o engajamento
Melhorar a adesao a curto, medio e longo prazo

Entregar programas em areas remotas ou para idosos que nao
podem ir ao Centro de Reabilitacao

Aumentar a dose dos exercicios

Idoso passa a ser agente do seu tratamento: percepcao do seu
risco

Combinacao de acoes educativas
Envolver outras pessoas: cuidadores familiares, amigos

Interferir no ambiente



Desafios para criacao de Plataformas Pré-Quedas

1: Falta de pesquisa que desenvolva tecnologia para
prevenir fatores de risco extrinsecos para idosos
independentes

2: Falta de tecnologia que promova a educacao para
reducao de fatores de risco

Recommendacao :ldentificar aplicacées baseadas em tecnologia para
ajudar idosos e profissionais de saude a lidar com fatores extrinsecos para
quedas e intervencoes educativas

Metnidolonzal Bevew
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