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Objectives
1- To review the role of cognitive deficits in falls risk
2- To appraise assumptions in current fall prevention management
3- To propose emerging cognitive treatment to reduce risk of falls
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What makes a person look old?

* Slow Gait

* Mental Slowing

Falls & Fall-related Injuries Special Interest
Group: a Call to Action

Manuel Montero-Odasso, M. BiD. AcSF, FRCP', and David B. Hogan, MD, FRepe’
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Gaps Ildentified: Falls in Cognitively Impaired

Why are falls so common in the cognitively impaired?
Why does fall prevention not work in this population?
Are we assuming facts?

Are we missing a treatment component?

Western

Evidence and Assumptions in Fall prevention

« Evidence

Cognitive impairment is a risk factor for falls

« Assumption
Falls are not related to cognitive problems when a normal MMSE/MoCA is

present

Western
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Age and Ageing (1978), 7, Supplement

ARE FALLS A MANIFESTATION OF BRAIN
FAILURE?

B. Isaacs

The probability that members of this audience will reach the age of eighty is about one
in three. The probability that, having done so, they will suffer a damaging fall is about the
same. Self-interest alone therefore dictates an active thrust towards fall prevent Yet
is the ability to prevent falls in old age a realistic research objective for the ph:

for the pharmacologist? G e 2 av
external hazards and unsuitable drugs?

In the hope of answering these questions | propose to review briefly some aspects of
falls in old people; to put forward a classification of falls based on mechanical principles;
to discuss the research implications of this classification; and to speculate on a possible
pharmacological approach to fall prevention.

@

Falls in the Cognitively Impaired - Facts

» Falls are two-fold in people with Dementia-3
+ Fallers with cognitive problems have

1 risk of injuries & fractures
| functional outcomes

| access to rehabilitation

1 institutionalization

1 mortality

+ Fall prevention is not successful in those with MMSE < 204

1.Tinett et al. N Engl J Med 1988
2. Shaw. J Neural Transm 2007
3. Montero-Odasso et al. JAGS 2012, 2018

Western 4. Oliver et al. BMJ 2007

Falls in the Cognitively Impaired - Interventions

Meta-analysis for multifactorial Relative risk
interventions in care homes Kersewt® S
Rubenstein™® -
Becker ! —
8 Studies fulfill criteria for inclusion Jensen >34 —il
Jensen <1am —d
Schnellew??
The relative risk reduction for fallers Dyer™! ——
was 0.92 (0.82-1.03) Mekdurdo¥22
Stawmt :
Pror
Confidence intervals included 1 08210 1.0 1-24%
o1 0z 0s 1 2 5 10

Oliver et al. BMJ 2007
Western

SYSTEMATIC REVIEW

The role of cognitive impairment in fall risk
among older adults: a systematic review
and meta-analysis

S W, Mo, Kasins Gomain®, Misas M Mo Onises

Key points

1-Cognitive impairment (MMSE<26)

Fall Outcome 0Odd Ratio(95%Cl) | 12(%) confers high risk of serious injury from

Any fall 1.32(1.18,1.49) | 74.3% afall OR=2.33
Serious injury 2.33(1.61,3.36) 5.9% 2- Executive dysfunction increases fall
Fractures 1.78 (1.34,2.37) 0% risk OR=1.44
Any fall — low 1.44 (1.20,1.83) 70.9%

3- Executive dysfunction can be present
despite normality in “global cognition”

executive function

4- Executive function should be assessed

in falls risk evaluation
Age and Ageing, 2012

Deficits in executive function (EF)
predict future falls (2 years of follow up)

HERMAN ET AL.

% of Subjects who did not fall

2 0 &

6
Timeto first fall (months) Timeto second fall (months)

Herman T, Mirelman A, Giladi N, Schwelger A, Hausdorff M Executive contrl deficits 25 2 prodrome to falls in healthy older aduls: a prospective study
linking thinking, walking, and faling. ) Gerontol A Biol Sci Med Sc. 2010 Oct5(10}:1086-92.

W
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Herman et al. J Gerontol Med Soc 2010

How cognitive deficits may increase
risk of falls, at early stages?

@
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Gait and cognition:
Is there a relationship?

Gait and Cognition: A Complementary Approach to
anding Brain Function and the Risk of Falling

D, AGSF,*" Joe Verghese, MB, BS,” (ivier B

Slow @ait| Velocity » Gait is an automatic process

ili i > Falls-Fractures .
Blobiity/ieeiment = « Adults can talk, walk, chew gum at the same time
Traditional View
l T ><] Emerging View » Descerebrate cats can walk, why not humans?
Cognitive Impairment > Dementia
C

BUT...

JAm Geriat Soc 2012; 60(11):2127-36, “
Western

“'Stops walking when talking” as a predictor of falls in elderly people

. oge
(Semor i mscn, Lars Ayt Yrave Gumarsn THmLAKET Yasstehden . g Gait and cognition:
1040 : H
3 Is there a relationship?
Specificity 95%
Tl Walking When Talking
084 S T .
- Unmonitored conversations
ﬁ e * | Reciting names YES!
£ The observation “stops walking when talking” is simple,

£ Counting backward/serial subtractions
shast, costs nothing nd needs no equipment. The positive

Naming animals

£ ve s is higher that of previously reported e . - « Patients often explain that they fell when they became distracted
EWUlU"U s aimed at identifying fall-prone people, with the | Reaction time to auditory stimuli
exception of the complicated Fall Risk Index by Tinetti.! &A . . . .
= — a « While performing more that one task in the kitchen, bathroom, etc.
0.2 —— Stops walking when \___,: Alphabets
talking (n=12)
--Zr-- Continues walking

when talking {n=45)

e
@

0 Wes!

A. Usual gait: right and left step lengths approximately equal.

Gait Assessment: quantitative

By Dy gy ST I
bl R L PR L

B. asymmetric gait (limp): right step length consistently shorter than left step
length.

C. Variable gait: inconsistent right and left step lengths

Western Red = Left footprints, Green = Right footprints
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Which cognitive domains are associated with
increased risk of falls?

Cognition and falls risk
Executive function/attention Visuospatial ability

+ Victoriastroop O [ J [ J r =P
Hat  Bed &1l
Blue  Yellow % //0
+ Controlled Oral Word Association Test J—
«  Digitspan =

Rey Complex Figure

Processing speed

Memory
+  Digit symbol coding +  Hopkins Verbal Learning Test
Immediate
+  Symbol search Delay
Recognition

* Rey Complex Figure - Delayed

Martin K and Callisaya ML J Gerontology Med Sci 2013

Gait
Gait speed (cm/s)
Cadence
step length (cm)
Support base (cm)
D5P (ms)

Gait variability
Step time (ms)
step length (cm)
Support base (cm)

D5 (ms)

Cognitive Function, Gait, and Gait Variability in Older
People: A Population-Based Study

Kara L. Martin,' Leigh Blizzard,’ Amanda G. Wood** Velandai Srikanth,"* Russell Thomson,"
Lauren M. Sanders.* and Michele L. Callisaya'*

Processing speed

RSN

<

Multivariable linear regressions between cognition and gait measures

LR N N N

<

How can we study the gait and
cognition relationship?

The dual-task paradigm

Gait velocity: 1.46 m/sec
Gait variability: 2.83% CoV

160 -

8 8

53838

Gait velocity (cm/s)

8

Single task gait

Dual task gait

%‘ Dual task cost =

single gait — Dual task gait

Usual gait

Gait velocity: 1.03 m/sec
Gait variability: 13.06% CoV

X 100= 30%

Dual-task paradigm - How does it work?

Brain areas activated while...

Walking Cognitive task

Shared
resources
Single task

Single task Dual-task

o Western

Pashler H. Psychol Bull. 1994
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Dual-Task Complexity Affects Gait in People With Mild Dual-Task Complexity Affects Gait in People With Mild
Cognitive Impairment: The Interplay Between Gait Cognitive Impairment: The Interplay Between Gait
Variability, Dual Tasking. and Risk of Falls Variability, Dual Tasking. and Risk of Falls
Manved Miniesn-hdass, ML 0, Suvan W, Mk, FhE, Miek Sperchies, PO Manved Misniesn-hdass, ML P8, Suvan W, Mk, FhE, Maek Speechter, B0
DUIAL TARK COMPLEXITY OM GAFY 90 MILD COGMIIVE WAPASMANT, Martars Chsen r - Risk for falling +
A B
- - +
l'-' ';‘T i Gait control
! el 1 g subcortical and
. + { boessn-® . . .
i= McD . f : Automaticity automatic Attentionnal
"
L 1| 11 load
MCD 1
st g dmafoen R e /
s oo g e
B3 Iotessinion LT — [Eny—— 9, Akt % + -
N I T R R
- Stride time variability +
— —
5, MCD: minimal clinical difference =z Aty P Moo Pitea sl W 83, Fobmiry 3O1E
Westeen Arch Phys Med Rehabil. 2012 Feb;93(2):293-9 Western

Dual-Task Complexity Affects G in People With Mild
Cognitive Impairment: The Interplay Between Gait
Variability, Dual Tasking, and Risk of Falls

Mawwed Montero-fhlasve, ML P Suvan W, Miie, PRI, Mok Speechier, PRI

- Risk for falling +

- +

Automaticity Gait control Attentionnal
cortical and non-: load
automatic H

+ o

- Stride time variability +

Ak s Mad Blabea il Vel 83, Fuboary S13

=)
o/
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Dual-task paradigm - Why is it relevant?

© Original Artist b )
Reprodction rights hbtainable fram AL
waw CattoonStock Eom

« Dual-task paradigm
« Observing gait/balance while
performing a secondary task
« “Walking while talking”

* Relevant
« Daily activities involve the
simultaneous performance of two
or more cognitive/motor tasks
« Represents real life situations
where falls are likely to occur

Western

Working memory

Walking is
cognitively
demanding!

- | MY :
b . Inhibition

Western

How does gait-cognitive interaction
may increase the risk of falls?

Obstacle negotiation, gait variability, and so on...
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Obstacle Negotiation, Gait Variability, and Risk of Falling:

2021/06/15

Results From the “Gait and Brain Study”
Frederico Preruccini-Faria. PhD.'? and Manuel Monterc-Odasso, MD. PhD. AGSFE. FGSA.
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Pieruccini-Faria & Montero-Odasso (2018) J of Geron Med Sci A

Behavioural Sciensce Section | Original Paper

Ger 1
i gﬂ by ———
Mild Cognitive Impairment Affects
o Obstacle Negotiation in Older Adults:

Results from “Gait and Brain Study”

Yanins Sarquiv-Adsmann®

Pieruccini-Faria, Sarquis-Adamson & Montero-Odasso (2018), Gerontology

Mapping Associations between Gait Decline and Falls Risk in MCI

Non-rhythmic domains
*  Gait speed and Stride time variability

Less automatic control

Rhythmic domains
* Swing time and cadence

More automatic control

~ »
R 2,17, 955401 10210.4.03: p2.04
MR 482, 451 L840 1181: 031 |
o 1a]
Gt speed pertormance e v cartnaey
7 Deckne (>1 0 crease) o8}
I Dot 0umh decvens e p—
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£ 15 4 os) —
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MG betors suenng s il equining ER vist Manits before a fallwith

njry.
Pieruccini-Faria et al. JAGS 2019
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Human Navigation Network and Obstacle Negotiation in MCI

Pieruccini-Faria et al. (submitted)

White matter integrity, gait, and falls

* Corpus callosum WMI significantly (p<0.05) correlated(+) with
single- and dual-task gait velocity and with gait variability(-).

SnirJetal,
Neuroimage Clin,
2019

P<0.05
Corrected for multiple comparisons

Lower WM integrity on the left versus right brain hemispheres (FA - red, MD - blue)

Results: Voxel-wise
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Results: Voxel-wise

Lower WM integrity (lower FA) correlation with falls

White matter integrity, gait, and falls

* Poor WM integrity in the corpus callosum predicted a 3
year gait decline.

G v Gt velocity M Gait variabiit

* Poor WM integrity predicted fall incidence.
Praf Mo % M Fals
SnirJetal,
| Neuroimage Clin,
@ 2019

Conclusion and framework

White matter integrity, gait, and falls

DTI Gait How cognition, executive processes, may affect
WM integrity Performance ‘ Falls gait and posture before falling?
How is the neurobiology of falls ?
Precursor of White Matter Lesions Snir J et al,

Neuroimage Clin,
@ @ 2019
Western

Trunk | Ankiefhip If we purposely target cognition,

mgbile fixed
. 5

can we improve gait & reduce falls?

o
b
Montero-Odasso & Speechiey. J Am Geritr Soc 2018 Western
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MEDUCAL STEVCES

Effect of Cognitive Remediation on Gait in Sedentary
Seniors

loe Verghese,! Jeannetic Mahoney,'? Anne F. Ambrose,® Cuiling Wang,* and Roce Holizer!2

e e D
T € IS ex gy o S

RCT

* 24 sessions, 45-60 min each, 3 times/week
for 8 weeks

« N= 10 intervention/10 control

« Computerized ‘Mindfit’ program (n = 10)
Each training session included a mixture of 21
visual, auditory and cross-modality tasks
compared with wait-list controls (n= 10)

A Control remediation therapy versus waitlist control

~
wn

" [ Usual Walking
M Dual Task

=oe N
o wn o

w

#

&
.

Change in gait velocity (cm/sec)
from baseline to post-training

=
o
L

Intervention Control

Benefits of Cognitive Dual-Task Training on Balance
Performance in Healthy Older Adults

Karen Z. H. Li.' E. Roudaia® M. Lussier,** L. Bherer,™* AL Leroux,® and P2 AL McKinley®

« N=20 healthy older adults (76y/o)

« Randomly assigned to attentional
training or no-treatment

* 5 (1-hour) sessions x 3 weeks

Mediolateral Vanabil
Mediclateral Peak-lo-peak Y

Excursion

15

ule

Training Control Training Control

Pre- 10 post- reduction (cm)
e
(2 ~
Pre- fo post- reduction (SD)
cooo
wao®

Attentional training method
(Bherer, Kramer, et al., 2005; Erickson et al., 2008)

Cognitive Training Single tasks

» 30 minutes of single and Dual task
dual-task blocks A

» Task A: celestial bodies
+ Task B: Animals e

« Adaptive increase in difficulty
over sessions

Donepezil Improves Gait Performance in m
Older Adults with Mild Alzheimer’s Disease: l*
————

A Phase 1l Clinical Trial

Manuel Mostero-Odasso® "4 *, Sasan W, Musir-Hunier* *, Afiss Oseng- Amoake', Karen Gopaul®,
Anam Islam*, Michacl Bormic”, Jenmic Welk® and Mark Speechley®
o= " ool By

« Schulich Inrerfsculry Prvgram in Fabic Health, Usiversiry of Western

EEbepartment
Ohario, London, O, €

Design: Phase |l clinical trial
Participants: 43 seniors with mild AD received donepezil.
Primary outcome: Gait velocity and variability under single and dual-tasking using an
electronic walkway
Secondary outcomes: Attention and executive function
Intervention: 5 mg/day of donepezil for 1 month
10 mg/day for the subsequent 3 months (4 month follow-up)

Donepezil Study

Participants took donepezil/placebo for 6 months

Donepezil group had lower number of falls, lower participants who fell, and lower risk of falls

6 months prior to intervention 6 months after intervention

Placebo Donepezil Placebo Donepezil
(n=29) (n=31) (n=25) (n=20)

Total # of falls 6 5 21 13 0.209
# participants who fell (%) 5(17%) 5 (17%) 12 (41%) 7 (23%)
0.159

pvalue
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Study protocol
Can cognitive enhancers reduce the risk of falls in older people with

P h ase I | I RCT St u d y :;l:ibiogﬁ:(:v;:::pairment! A protocol for arandomised controlled

20 13_20 18 Manuel Montero-Odasso* 123, Jennie L. Wells!3, Michael | Borrie!? and

Mark Speechley23

Address: {Depart
MDepartment of Epidem

1, University of Westem Ontanio, London, ON, €
n, ON, Canada and 3Lawson Health Research Institute

fedicine. Diva ic Medicine, Parkwood Hos
logy and Biostatistics, University of Westem Ontario, Lon

Ma
ne @sihc )

100 dasso @ sjhe londan on ca. fen
ca Mark Speechley - Mark Speechley@se

aihe |

), Metal 1(2009): 42. ClinicalTrial Identifier:
Consort Dia gram ClinicalTrials.gov Identifier: NCT00934531
£
e
Donepezil for gait and falls in mild cognitive impairment: a
randomized controlled trial
M. Montero-Odassa®™" (B, M. Speschie herkow®, ¥. Sarquis-Adamscn®, J. Wells”, M. Barrie®
L Vanderhaaghe!, G. ¥ Zou™Y, S Fraser”. L Bhaver' and 5 W. Muir-Huntsr®
(=g ] [
[re—— =
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Q
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Montero-Odasso et al. Eur J Neurol. 2019 Apr;26(4):651-659. doi: 10.1111/ene.13872. Epub 2018 Dec 26.
Mixed effects model with repeated measures for the primary outcomes comparing the effect between .
placebo and donepezil treatments at T6. Donepezll Study and Fa”s
Full sample Placcho Dyonepezil
i = 45) 0= 25) {n = 20) Poalue®  Povalue® .
Donepezil group had lower number of total falls and lower
Giait speed (em/sh . P
elecinak 11035 (20.49) 11160 (18.80) 108,85 (32.76)  0.362 0.137 participants who fell, although not significant
Dual-task
Counting 10291 (23.44) 101,26 (2493) 104,80 (22.07)  0.263 0511 6 months p 1o in ntion 6 months after intervention
Serial 7 RT.66 (19.39) K809 (2077) K720 (1841} 0,323 0,533
Naming animals 9073 (20.86) 9071 (22.62) 9075 (19.49)  0.459 0642 Placebo Donepezil Placebo Donepezil
DTC (n = 29) (n = 31) (n = 25) (n = 20) P-value
630 (16.94) 1025 (12.35) L.75 (20.43) LLRTRTS . - 5
Serial 1800 (21140 2138 (1492)  14.64 (2619 0.037 lotal no. of falls 5 21 13 0.209
— - — e e oy = No. of participants who fell (%) 5(17%) 12 (41%) 7(23%) 0.159
Naming animals 1550 (21.15) %84 (175 1175 (24.1%) 101260 5 N
3 Falls per participant 0.17 0.72 0.42
Guit varinbility (CoV)
Single-task 400 (261) 3,77 (1.28) 451 (3.66) 0239
wsk
£.35 (S.06) 5.26 (4.15) 545 (000 0221
6,31 (6.63) 580 (6.84) 69 (6.51) 0133
Naming animals 472 (370 452 (4.47) 459 (276)  0.526
CoV, cocllicient of variation; DTC, dunl-task gait cost; “Mixed model adjusted for baseling
values of cach varis Mixed model adjusted Tor baseline values of cach varable plus age.
sex and previows falls, Data are given as mean (SD), Values in bold are statistically signifi
cant
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Donepezil Study and Falls

Dual-task cost (DTC) mean change for A) counting, B) serial sevens subtractions, and C)
naming animals conditions. Error bars represent +1 S.E.
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Donepezil Study and Falls

Falls during intervention/follow up
A) changes in number of falls after intervention
B) Kaplan-Meier survival curve for falls.

E

H
2
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p=0209

Falldroe participants (%)

Tima (marhe) Firre tn st P (rmseston)

Final Summary

< Current state of the knowledge precludes formulating strong evidence-based
recommendations to manage falls in cognitively impaired older adults by targeting
cognition, but practical suggestions can be made:

1. Exercise combined with cognitive and dual-
task training can improve gait performance and
balance in older adults with MCI and executive
dysfunction and reduce their falls risk.

2. Exercise interventions, including dual-task
training, are feasible in older adults with mild
AD.

Pharmacological interventions may reduce
falls in PD populations, and thus, a trial

treatment with cholinergic inhibitors can be used.

Final Summary

4. Cognitive deficits exacerbate falls risk even in
“cognitively normal”

cognitive processes (i.e., selective attention,
inhibition, conflict resolution, and dual-tasking).

6. Falls prevention should consider intervention
components that target cognition, specifically
executive function.

« Complementary Approach: Improve Cognition to Reduce Falls
Enhancing attention/executive function may reduce falls risk
(caution: publication bias, small studies, larger RCTs needed)

5. Falls risk screening should include assessment of
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If you want to learn more!

Thank you!!!!

Older Persons
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Non-Pharmacological Interventions: Cognitively Normal Population

Study (year) Design

Type of intervention and control

Duration Participants

Summary of findings

Non-Pharmacological Interventions: Clinical Populations

Youetal.  RCT  Duakask training with simultancous motor T8 sessions, 30-min per 13 participants (age: 68.3 Working memory under the duak-task condition BT =0 W DE R puration Raricioants ST p/EAIENES
(2009) (walking 30 m) and cognitive (memory recall)  session over 6 weeks = 6.5 years) with history of improved (p nificant changes in
task and control group (n=5) walked falls gait velocity and variability were found
while music listening _ PD and MCI Populations
Yogev- Open A d-week program of one-on-one g 12 scssions; 3 per week 7 pariipants with PD G velocity and gaft varabiiy during DT
Silsupadol et RCT  Three intervention arms: sSingle-task training 12 sessions; 4S-min 21 participants (aged 65 Al groups improved balance and gait velocity. Scligmann et label, included walking while performing several for 4 weeks (oage: 638 £ 8.4 years)  significantly improved. Untrained DT also
al. (2009) ¢! (n=17), dual-task training with fixed-priority individualized sessions, years) with balance Only the DT training with variable-priority al(2012)%  pilot distinet cognitive tasks improved and was retained 1 month after the
instructions (n= 8), and dual-task training with 3 times/week for impairment instructions group demonstrated a DT training end of the training
variable-priority instructions (n= 6) weeks effect at the second week maintained at 12-week
e —— Mirelman et Repeated TT with virtual obstacles. The VR simulation 18 sessions (3 per week 20 participants with PD  Dual-tasking, gait velocity (p=0.003) and stride
al.(2011)%  measures required obstacle negotiation while continuing to for 6 weeks) (age: 67.1 £ 6.5 years) able length (p< 0.001) were significantly improved
Vergheseet  RCT Computerized ‘Mindfit’ program vs wait-list 24 sessions; 45-60 min/ 20 Sedentary older adults ~ Gait velocity and DT gait velocity improved p< i el Erme T R0 I AT i T VR eIl Tl Wit
al. 010) contrl. Each traning session included a mixture ~session, 3 times a week  (age: 774+ 7.0'y) 05 and p- 0.002, especively) only in e fe Ty (ol I R
of 21 visual, auditory and cross-modality tasks  for 8 weeks training, and wait-list (age: intervention group. Processing speed improved protocol o it w U improved after TT VR training _
compared with wa 9.9+ 7.5 years) significantly in the infervention group (p= 0.03) Mirelman et RCT TT with non-immersive VR (participants walked 18 sessions (3 per week 300 participants with After 6 months of training, incident rate of falls
N al. (2016) 47 on a treadmill while watching a large screen that  for 6 weeks) normal cognition, MCI  was lower in TT with VR group compared with
. B projected a path with obstacles, multiple and PD (aged 60 to 90 their rate of falls before the training (p<0.001)
Van'het Reve RCT  Strength-balance (SB, n=95) or strength-balance- 2 times/week; 40-min 182 participants (aged  SBC Lmupvmpm»ul bm wwlocny (p=0.04), and distracters). Control group years) with a history of at  and compared with the TT alone group
etal. (2014) cognitive (SBC, n=84) training SB. SBC E ) livi ual-task g 1 (p=0.03), e function consisted of TT alone with no VR Teast 2 falls (p=0.033)
# cognitive training, 3 autonomous residences for (TMT B, p= oomy. nd fall ralc(p oomy
= the clderly van Ooijen et RCT Inpatient adaptability treadmill (AT) training, min s afall s..hwup P ipants with executive
weeks al. (2016) conventional ch); 5 per week for 6 umm mp fracture (aged  dysfunction improved walking adaptability and
treadmill (CT) training or usual physical therapy wccks > 65 years) !car of falling.
(UPT)
Smith-Ray et RCT  Computer-based cognitve taining ntervention 10 weeks; 3 imes per 51 partiipants (age:82 + 6. Intervention group performe beter than
al. (2015)* 2 easurement-only week, for 60 minutes  years) from independent  controls on the TUG Mild Dementia Population
control (n=24) sion living facilities
Schwenk et RCT Intervention group (n— 20) underwent dual-task- 24 sessions over 12 29 participants (mean age: DT training improved gait velocity under dual-
Falbo et al. Physical single task (ST) training (n=16)and 12 weeks; | hour twice 36 healthy active Gait performance increased in both groups, but al. (2010)% based exercise training (motor: throwing or weeks, | hour twicea  81.9 4+ 7.5 years) with task (p= 0.001), cadence (p= 0.007), stride
(2016) physical-cognitive dual task (DT) training (n=  weeKly in group-based  individuals (age: 72.3 +  executive function increased only in DT group. atching a ball, and cognitive: arithmetic tasks,  week ‘mild-to-moderate length (p=0.001), single support (p=0.003)
20) rcise classes 5.8 years) repeating n: f animals). Control group (n= dementia (MMSE: 21.4+  under complex th :p backward calculation
w»puvo.mcd low-intensity xercise 29) conditions compared with the control group
Pharmacological Cognitive Interventions: Clinical Populations
Pharmacological Cogpnitive Interventions: Cognitively Normal Population T, e e e ST
MCI and AD Populations
Assal etal Beforeafter Galantamine mean dose of 6 months 9 participants with mild-to-moderate _ Stride time was shorter under dual-tasking
(2008) 5* design 17.8 4 3.5 mg/day AD (age: 77.942.1 years; MMSE: after treatment (p= 0.01). There was no change
264452) compared with 18 no-  inthe controls
treatment control subjects (age:
Study (year)  Studydesign  Type of intervention Duration _ Participants ‘Summary of findings 78.141.0 years; MMSE: 29.4:0.8)
Ben-ltzhak etal. RCT, double- Before and 2 hafter taking 2 h 26 participants without dementia with  MPH improved Timed Up and Go (p- 0.004), Montero-Odasso Open-label study 5 mg/day of donepezil for | 4months 6 participants with mnd ADla(,c 79.9  Participants with mild AD increased their
(2008) blind, placebo- 20 mg MPH or a placebo subjective memory complaints (age: stride time variability (p=0.03) and EF (p= etal. (2009)'  with controls ‘month, and another ? montl hs + 4.8 years; MMSE: 2 MoCA: single (p 0.045) and dual-t nsk 1,1" wlocny
controlled 73.8+ 1.2 years, mean MMSE: 27.8 +  0.03); effects not observed after treatment with with 10 mg/day. 15 + 1.4) compared w.mxpm ipants  (p=0.047) after | month.
) the placebo ‘with no treatment with MCI (age: 75.6 + 6.2 years; variability decreased umpmcm Comro!
MMSE: 27.9 + 1.7; MoCA: 22.9 % 1.7) group declined in gait velocity and variability
Shorer et al. RCT, double- Before and 1.5 h after taking 2 h 30 participants without dementia (age:  MPH improved narrow base walking by Beauchet etal. Before-after Memantine mean dose of 20 4.4to8 17 participants with AD (age 83.845.8  Stride time variability decreased (improved)
@013 blind, placebo- 10 mg MPH or a placebo 749+ 5.6 years, MMSE > 24) reducing number of step errors (p= 0.040) in (2011)%  design mg/day, titated in Smg months years; 52.9% women; MMSE: during follow-up in the memantine group
controlled single and dual-tasks; effects not observed in increments over 4 weeks 14.5:4.2) and 32 age-sex-matched (6,361 versus 3.6£1.3, P=0,038)
placebo group controls with AD without any anti-
dementia drug (age: 0.0+6.6 years;
MMSE: 23.245.3)
Montero-Odasso Before-after 5 mg/day of donepezil for | 5 months 43 patients with mild AD (age: 76.9 + 8 Gait velocity improved from 108.4+18.6 to
etal. (2015)%  design month, and 5 months with years; MMSE: 24.63 + 2 MoCA: 18.5  113.3£19.5 /s (p=0.01); dual-task gait
10 mg/day o velocity from §0.6:23.0 t0 85.3422.3 c's
(p=0.03). Trail Making Tests A (p=0.030), B
(p=0.001) and B-A (p=0.042) improved after
Montero-Ocdasso RCT, double-  First month with 5 mgiday of 6 months 60 patints with MCI sge: 75.3+ 7 Gait velocity improved only under dual —task
etal. (2018)%  blind, placebo-  donepezil , and next § years; MMSE: 27.5 + 2; MoCA: 23.6+ conditions, and there was a reduction in falls,
controlled  month wih 10 mgday 25) albeit not ignificant,
Pharmacological Cognitive Interventions: Clinical Populations
Study (year) _ Study design __ Type of intervention Duration _Participants Summary of findings
PD Population:
‘Auricl etal, Open-label, Before and 2 h after takinga 2 h 21 participants with PD who receive |- Improvement in Attention (
(2006) before-after single dose of 20 mg of Dopa, (age: 70.2 + 9.2 years, MMS Index showed only a trend (p-
design MPH 288+ 1.7) Improvements in Timed Up and Go (j
0.001), gait velocity (p —0.003) and stride
time variability (p = 0.013)
Chungetal. Randomized, Donepezil vs placebo. 5 6weeks, 3 23 participants with PD who reported  Less falls with donepezil than placebo (p=
(2010) %% crossover, ‘mg/day of donepezil or weeks. falling or nearly falling (ag.c 68 3+ 0.049). Participants with the most falls at
double-blind placebo for 3 weeks, and washout, 10.8 years; MMSE: 2 baseline tended to show the largest
increase to 10 mg/day for the 6 weeks of improvements. No differences found in
remaining 3 weeks placebo Bmm Con(dcnce. Berg Balance, UPDRS 111
or MMSE te
Henderson etal. RCT, double- Rivastigmine titrated from 3 S months 130 patients with m.m I’D(muﬂ\ age:  Intervention improved gait velocity (greatest
(2016) blind, placebo-  mg/day (or placebo); 254 1.4); effect) and dual-task gait velocity. Stride time.
controlled incremented every 4 weeks half in the intervention groups and half ~ variability decreased (improved) not

toa maximum of 12 mg/day
at week 13 onwards

in the placebo group

significantly. Falls rate (secondary outcome)
was significantly lower in intervention group
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