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Dementia =
major neuro cognitive disorder

Cognitive domains

» Complex attention
* Executive functions
* Learning and Memory

patial awareness

DEMENTIA @ s,
A public health priority
What are the symptoms?
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What is the
cause?
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Q. Ruan et al. / Ageing Research Reviews 20 (2015) 1-10

Increasing cognitive Non-frailty
performance compensation

Pre-physical frailty
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Fig. 1. The components of cognitive frailty and different trajectories of both physical and cognitive functions under specific conditions.
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Aging Clinical and Experimental Research
https://doi.org/10.1007/540520-018-1016-8

ORIGINAL ARTICLE

@ CrossMark

The impact of cognitive impairment on the physical ageing process

Anne-Marie De Cock'® - Stany Perkisas'-?- ! . Maurits . Erik Fransen® -
Roy Remmen’

Received: 4 May 2018/ Accepted: 28 July 2018
© Springer Nature Switzerland AG 2018

Conclusions

This study suggests that age and cognitive decline are
inversely associated with the quahty of gait, balance frallty

e verily stages suggest a
causal correlation. The re[atlonshlp between physical status,
cognitive impairment and age needs further investigation.
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Arch Neurol. 2010 August ; 67(8): 980-986. doi:10.1001/archneurol.2010.159.

The trajectory of gait speed preceding MCI

Teresa Buracchio, MD':2 leoko Dodge, PhD', Diane Howieson, PhD', Dara Wasserman,
Bs?, and Jeffrey Kaye, MD 123

1.2 i Men —

Meters/Second

Mean age at MCI
conversion 89.9

0.4

70 75 80 85 90 95 100
Age

Conclusions—Motor decline as indexed by gait speed accelerates up to 12 years prior to MCL.
Longitudinal changes in motor function may be useful in the early detection of dementia during
pre-clinical stages when the utility of disease-modifying therapies would be greatest.

12



Cumulative Survival

T T T T T
100 150 200 250 300

Time to first fall (days)

14



Alzheimer’s
&

Dementia

Alsheimer's & Dementia 15 (2019) 12681273
Featured Article

Quantitative gait, cognitive decline, and incident
dementia: The Rotterdam Study

Sirwan K. L. Darweesh®, Silvan Licher”, Frank J. Wolters™”, Peter J. Koudstaal”,
M. Kamran Ikram"*, M. Arfan Ikram**

) Erasmus MC ity Medical Cent Raotieriam, the Netherlands
t Erasmus MC U Medical Center Ratteniam, Rotterdam, the Netherlands

Base of Support Pace Phases Rhythm

Tl Py sl T

stride length. double support percentage stride time

Tandem Turning Variability

&2

cumulative distance turning time T
of side steps. variability in step length

Fig. 1. Independent gait domains. To into i domains, we p a principal 1p analysis. This yielded 7 in-
dependent gait domains: Base of Support, Pace, I’hases. Rhythm, Tandem, Tuming, and Vambx]uy For each gait domain, a single gait parameter that has high
correlation with the domain is illustrated.
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R. Mc Ardle et al. / Alzheimers & Dementia 15 (2019) 1367-1377 1371
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Fig. 1. Radar plots illustrating patterns of gait |mpmrmenl in disease subtypes. The central black line represents nmnml dm. and the lines mprr.senlmg AD,

how many (2 scores based on control means and standard i SD,

asy, lsy'mmeu'y AD, Alzheimer's disease; DLB, dementia with Lewy bodies; PDD, Parkinson's disease dementia, LBD, Lewybody dementia, * = differences
between controls and disease groups, T = differences between AD and LBD.
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Stiffness
leaning forward

Bent arms and
hands 4 Less arm swing
{ \ when walking

Shaking hand(s)

Shuffling, short steps
when walking
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*Vahia et al. Am J Geriatr Psychiatry 2007
Hobbelen et al. Int Psychogeriatr 2011

Journmal of Alrheimer’s Disease 72 (2020) 16151637
DO 103 2330AD- 200691
105 Press

Paratonia in Dementia: A Systematic
Review

Hans Drenth®b*_ Sytse Zuidema®. Ivan Bautmans?, Lucio Marinellis-f,
Galit Kleiner®" and Hans Hobbelen®*
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Jourmal of Alzbeimers Disease 78 (20200 1615-1637
DO 103 2330A0- 00691
105 Press

Paratonia in Dementia: A Systematic
Review

Hans Drenth®"*, Sytse Zuidema®, Ivan Bautmans?, Lucio Marinelli®-f,
Galit Kleiner®" and Hans Hobbelen™®

*Vahia et al. Am J Geriatr Psychiatry 2007
Hobbelen et al. Int Psychogeriatr 2011

Loss of quality of life, mobility, severe
contractures, and pain

Already in early dementia, paratonia has an
impact on functional mobility

Impact on walking and risk factor for falls

Photo by Jan vd Rakt
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Regenerative and Technological Section / Original Paper

Gerontology Received: September 5, 2017

¥ Accepted: November 20, 2017
DOEAQX 1521000505562 Published online: December 22, 2017

Psychometric Properties of the
MyotonPRO in Dementia Patients with
Paratonia

Hans Drenth®?  Sytse U.Zuidema® Wim P.Krijnen® Ivan Bautmans®
Cees van der Schans®®f Hans Hobbelen? ¢
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‘Exp Brain Res (2017) 235:949-956 ® CrossMark
DOI 10.1007/500221-016-4854-7

RESEARCH ARTICLE

Electromyographic assessment of paratonia

Lucio Marinelli'© - Laura Mori' - Matteo Pardini' - David Beversdorf>4* -
Leonardo Cocito' - Antonio Curra® - Francesco Fattapposta” - Maria Felice Ghilardi® -
Giovanni Abbruzzese' - Carlo Trompetto®

Fig. 1 aExperimental para-

digm: metronome tones allowed METRONOME TONES
performing synchronized flex- M Y v
ion and extension movements

at velocity proportional to
metronome BPM value. During
the sinusoidal condition, flexion
and extension movements were

performed continuously without SINUSOIDAL EXTENDED
stopping. Instead, during linear
movements, a pause of few FLEXED
tones interval was interposed

by the examiner between a

movement and the following, in

order to make the movements HINEAR EXTENDED
discontinuous. b Facilitatory
(FAC) and oppositional (OPP)
activity on biceps and triceps
muscle depending on movement FLEXED POSITION

direction ‘ BICEPS FACILITATORY OPPOSITIONAL

FLEXED

JOINT ANGLE

‘ TRICEPS OPPOSITIONAL FACILITATORY
EXTENDED POSITION
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Paratonic bursts during sinusoidal and linear passive movements while the
subject is at rest

positional

Facilitory i Op|
LINEAR i
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S i

Marinelli et al., 2022
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Conceptual framewark Requirements
Measurement Outcomes

Non-neural —

Elasticity
(Muscle) Tissue properties — < Viscosity Slow movement No EMG activity

(‘stiffness’) Shortening Joint moment — joint angle

Hyper-resistance Stretch hyperreflexia Fast movement EMG bursts
("spasticity’) Joint angle at EMG burst
velocity dependent

Neural
Postural reflexes

gyl i Non-selective activation
Involuntary background activation — 4 1o raflexes Slow movement EMG level

nnon-velocity dependent Fixed background EMG - joint angle

Figure I (a) Schematic overview to discuss termi in pts of and around pathophysi ical
response to passive muscle stretch; (b) alternative terms for hyperstretch reflex and involuntary activation as part of hype
(c) final 1 fr k of pathophysiological to passive muscle stretch. [Color figure can be viewed

at wileyonlinelibrary.com].
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Results

Hobbelen JS, et al.Prevalence, incidence and risk factors of paratonia in patients with dementia: a one-year

follow-up study. Int Psychogeriatr 2011;23(7):1051-1060.

43

International Psychogeriatrics (2011), 23:7, 1051-1060 © International Psychegeriatric Assaciation 2011
doi;101017/51041610210002449

Prevalence, incidence and risk factors of paratonia in patients
with dementia: a one-year follow-up study

Johannes S. M. Hobbelen,"#345 Frans E. S. Tan,%® Frans R. J. Verhey,*®
Raymond T. C. M. Koopmans’ and Rob A. de Bie2*

Table 4 logistic regression with baseline data of those participants with no paratonia at baseline
Variable* i SD Exp (1) 95% CI
Age .072 .04 1.08 .99-1.16
Gender -1.0 .58 .37 12-1.13
MMSEt -10 .04 .90 .83-.98
TUG .64 .69 1.9 49-7.32
Co- et =07 14 .93 7 —
[Diabetes} 2.37 81 10.66 2.2-51.7
Stroke-TIA =6+ 47 1.0 4252
medication .07 1 1.08 .89-1.3
Antipsychotics | .28 71 1.32 .33-5.32
AD +VaD
AD -.23 7 8 .2-3.2
LBD -.81 1.2 45 .04-4.7
VaD .38 .79 1.5 .31-6.9
other -.54 1.2 .58 .06-5.7
Intercept -3.34 3.4 .04
44

22



46

Experimenial Geranology 142 (20201 111125

Contents lists available at ScienceDirect

Experimental Gerontology

Joumal homepage: wiww sisevicr. com/locats/spgers

The role of inflammaging and advanced glycation end products on
paratonia in patients with dementia

Hans Drenth ", Sytse i » Ivan . Hans F
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The role of inflammanging and advanced glyeation end products on Lml
ia in i with i

Haus Drenth ™", Sytse Zuideusa”, Ivau Bautumos . Hans Hobbelen ™

CO nsequences (accumulation and RAGE activation)
cross-linking / inflammation

Thickening of the tissues
Increase in movement stiffness
Loss of elasticity

Disruption of nerve functions

Avery. Scand J Med Sci Sports. 2005
Monnier. Ann N Y Acad Sci. 2005
jaer. Physiol Rev 2004
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Hyper glycaemia

AGE formation \.—J
Physical activity decline AGE accumulation ]

- Diabetic complications
- Cardiovascular disease
Motor function decline ¢ - Alzheimer’s disease

Functional performance / ADL
impairment

- Walking impairment
- Muscle strength and mass loss
- Paratonia

H.Drenth; Motor Function, Paratonia & Glycation Cross Linked in Older People; Disertation, 2018
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Glycation in Parkinson’s Disease and Alzheimer’s Disease

Hugo Vicente Miranda, PhD," Omar M. A. El-Agnaf, PhD,2 and Tiago Fleming Outeiro, PhD™ 34 Movement Disorders, Vol. 31, No. 6, 2016
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FI1G. 2. Diabetes: a commeon link between AD and PD. Type 2 diabetes
is known for being associated with hyperglycemia. An increase in glu-
cose levels directly increases the levels of MGO, a potent glycation
agent. MGO plays an important role in both AD and PD, increasing
the formation of cligomeric and aggregated toxic forms of aSyn and
APB. Moreover, by increasing tau phosphorylation, it drives the forma-
tion of tau neurofibrillary tangles. Glycated species activate RAGE,
consequently inducing an extensive inflammatory response. Thus, gly-
cation contributes to neurodegeneration in both AD and PD and might
constitute the missing link between diabetes and neurodegenerative
diseases.

Journal of Alzheimer’s Disease xx (2020) x—xx
DOI 10.3233/JAD-200681
10S Press

Paratonia in Dementia: A Systematic
Review

Hans Drenth®?* Sytse Zuidema®, Ivan Bautmans?. Lucio Marinelli®-",
Galit Kleiner®" and Hans Hobbelen®
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Review

Physical Activity: A Viable Way to Reduce the Risks
of Mild Cognitive Impairment, Alzheimer’s Disease,

and Vascular Dementia in Older Adults

Patrick J. Gallaway !, Hiroji Miyake %, Maciej 5. Buchowski !, Mieko Shimada ¥,

Yutaka Yoshitake *, Angela S. Kim ' and Nobuko Hongu '*

PA provides primary and
secondary prevention of
chronic diseases. [ 9,81, 86]

Aging
Phy al Act ty AD Pathogenesis [61] Cardiovascular System ~ Muscular Skeletal System  Frail Conditions [48, 49]
[for rw}:w/sﬁe -125] * Physical Frailty [for

\EEF. 68] ‘L

Improve cerebrovascular health [78,
108,109]

Decrease chronic inflammation [ 114]
Improve vascular endothelial function
[115-1171

Chronic Conditions and Diseases:
Hypertension, Hypotension, Diabetes,

Depression, Cancer, Obesity, Hypercholesterolemia,
Sleeping quality and deficiency, Osteoporosis,
Disability

v
Brain Health
4 Cognitive Function (10,107

review see -126]
* Cognitive Frailty [52]

Higher mortality

| Longevity

Figure 1. The evidence of PA’s role in reducing the risks of cognitive decline in older adults. The dotted
arrows indicate that more research is warranted.
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doi: 10.1111/5.1365-2796.2010.02281.x

Physical activity and risk of cognitive decline: a meta-analysis
of prospective studies

® F.Sofi"%*, D. Valecchi', D. Bacci', R. Abbate?, 6. F. Gensini', A. Casini® & C. Macchi'

subjects who reported performing a high le-
vel of activity had a 38% reduced risk of cognitive de-
cline with respect to those who reported being seden-
tary (HR 0.62, 95% CI 0.54-0.70; P < 0.00001)
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Carmen Fiuza-Luces et al. Physiology
2013;28:330-358

Physiology

‘Current Geriatrics Reports.
https:/doiorg/10.1007/s13670-018-0237-1

Rehabilitation for Individuals with Dementia: Facilitating Success

Julie D. Ries'

@ Springer Science-+Business Media, LLC, part of Springer Nature 2018
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EUROPEAN REHABILITATION JOURNAL | EDITORIAL

SF;’R

Physiotherapists are pivotal in the care of people
living with dementia

Hans Hobbelen'?, Katherine Lawler’", Melanie K. Farlie’, Bernadette Kroon®, Jan Tessier’ and Janet Thomas®

!President of IPTOP, *Hanze University of Applied Sciences Groningen, The Netherlands, *School of Allied Health, Human Services and Sport, La Trobe
University, Melbourne, Victoria, Australia, ‘Wicking Dementia Research and Education Centre, College of Health and Medicine, University of Tasmania, Hobart,
Tasmania, Australia, ° School of Primary and Allied Health Care and Monash Centre for Scholarship in Health Education, Monash University,

Melbourne, Victoria, Australia, “University of Southern Maine Lewiston Auburn College, Master of Occupational Therapy program, Lewiston, Maine, US of
America., "Governing body ELZ Qostkust vzw, Uitkerke - Blankenberge, Belgium, *NHS Fife and Queen Margaret University, Edinburgh, Scotland

DOI: 10.52057/erjv4il.53
ISSN: 2823-989X

aV/
Alzheimer’s Disease

International
The global voice on dementia

World Alzheimer Report 2025

Reimagining life with dementia -
the power of rehabilitation

“This report aims to illuminate the
concept of dementia rehabilitation
and, we hope, serve as a resource and
roadmap for more individuals to adopt
and adapt rehabilitation practices,
regardless of their location.”
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Thank you for your attention !
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