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Haufige Gedanken

Training ist gut, aber...

* Eine Depression ist rein mental, daher
kann Bewegung nicht helfen.

e Depression macht zu mide fur
Bewegung.

e Man muss sich gut fuhlen, um zu
trainieren.

I had a black dog, his name was depression (WHO, 2012)
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Bewegung und Training im Fokus

Sport statt Me ¥
Aus Puls vom 07.10. - 3
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. Startseite Wissen & Ratgeber Puls
Spazieren tut der Seel

Wissen > G Colourbox

Gesunder Geist im fitten Korper: Wie finde
Sports | wasmisss | ich «meinen» Sport?

Best of |n|: Sport wirkt praventiv gegen Schlafstérungen, Angsterkrankungen und sogar
T Depressionen. Doch die wenigsten treiben Sport so konsequent, dass er
bt L nachhaltig zum Alltag gehért. Wie findet man «seinen» Sport, den man auch
wirklich regelmadssig ausiibt? «Puls» weiss: ohne Spass keine Chance.




Bewegung ist gesund. Wie viel soll es sein?

“iE0 o5

300 | <150
minutes minutes
moderate-intensity vigorous-intensity
aerobic physical aerobic physical
activity activity
Wi~ Wi

or an equivalent combination throughout the week

At least

°60

minutesa day

moderate- to vigorous-intensity
physical activity across the week;
most of this physical activity
should be aerobic.

.\/\N\,.

Empfehlung fiir die allgemeine Gesundheit (WHO, 2010):

Erwachsene
e 150 Minute moderate Aktivitat pro Woche

Moderat = Spazieren mit 5.6 km/h
* 75 Minuten hoch-intensive Aktivitat pro Woche

Kinder und Jugendliche:
* 60 Minuten moderate bis hoch-intensive Aktivitat pro Tag
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Pravalenz von korperlicher

Pandemie der korperlichen Inaktivitat Inaktivitat (= nicht erfallen der

WHO-Empfehlung) bei Frauen

Guthold et al, Lancet. 2018

Prevalence (%)
1 <200

1 20-0-29-9
[130-0-39-9
& 40-0-49-9
Bl >50-0

[1 Nodata
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Korperliche Inaktivitat bei Schulkindern

- WHO Global Status Report on
Physical Activity 2022
60 -
§4o. . Europa: >80% der 11-17-jahrigen
E Schulkinder erreichten die WHO-
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Empfehlungen nicht.
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Bewegung und psychische Gesundheit

Wie viel Bewegung soll es sein?

JAMA Psychiatry | Original Investigation
Association Between Physical Activity and Risk of Depression
A Systematic Review and Meta-analysis

Matthew Pearce, PhD; Leandro Garcia, PhD; Ali Abbas, PhD; Tessa Strain, PhD; Felipe Barreto Schuch, PhD;
Rajna Golubic, PhD; Paul Kelly, PhD; Saad Khan, MB,BChir; Mrudula Utukuri, MB,BChir; Yvonne Laird, PhD;
Alexander Mok, PhD; Andrea Smith, PhD; Marko Tainio, PhD; Seren Brage, PhD; James Woodcock, PhD

Figure 1. Association Between Physical Activity and Incidence
of Depression
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Dark line represents the meta-analytical dose-response curve (constrained to
be linear beyond upper knot at 75% of person-years). Shaded area displays 95%
Cl. Vertical dotted lines indicate knots at the 37.5th and 75th percentiles of
person-years. I* = 73.7%; P < .00. Interactive dose-response curves and

exposure distributions are available online.**




Bewegung und Distress

Mizrahi, J Behav Med. 2023:

* Mehr Bewegung fur den Transport und in
der Freizeit ist assoziiert mit weniger
Stress

e Mehr TV-Zeit ist assoziiert mit hoherem
Stress

Bei hohem Stress wird héufig die
gesunde Routine gebrochen

Coefficient

Coefficient

Fig.2 Dose-response relations for physical activity domains and tel-
evision viewing time with psychological distress measured with the
K-10. The solid line represents the regression coefficient, and the
shaded area represents the 95% confidence interval. Higher trans-
port and leisure physical activity were associated with less psycho-

Physical activity, TV time, and psychological distress
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or household physical activity. Higher levels of television viewing
time were associated with more psychological distress. Associations
were adjusted for age, sex, country of birth, education, marital status,
socio-economic index of areas, alcohol consumption, smoking status,
comorbidities and working status

logical distress. There were no clear associations for occupational
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Korperliche Gesundheit und Depression

Daten aus der Schweiz: (Gerber et al., 2023)
Personen mit Depressionen sind
weniger fit und haben ein hoheres
kardio-respiratorisches Risiko, inkl.;

« Ubergewicht
e Diabetes

* Bluthochdruck

pE Original Research

& frontiers | Frontiers in Psychiatry B sy

@ Check for updates

OPEN ACCESS

Tasuku Hashimoto,
International University of Health and Welfare
(IUHW), Japan

Julian Mutz,

King's College London, United Kingdom
Joel W. Hughes,

Kent State University, United States

Markus Gerber
markus.gerber@unibas.ch
VED 24 March 2023

£PTED 31 May 2023
£0 20 June 2023

10.3389/fpsyt.2023.1193004

Cardiorespiratory fitness and
cardiovascular risk among
in-patients with depression
compared to healthy controls

Markus Gerber®, Robyn Cody?, Johannes Beck?,

Serge Brand’*%>®, Lars Donath’, Anne Eckert®, Martin Hatzinger®,
Christian Imboden®, Jan-Niklas Kreppke?!, Undine E. Lang?®,
Sebastian Ludyga?, Sarah Mans®, Thorsten Mikoteit®,

Anja Oswald?, Nina Schweinfurth-Keck?, Lukas Zahner* and
Oliver Faude!
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Bewegung als Therapie

®

OPEN ACCESS

Ben Singh

ABSTRACT

Objective To synthesise the evidence on the effects of
physical activity on symptoms of depression, anxiety and
psychological distress in adult populations.

Design Umbrella review.

» Additional supplemental
material is published online
only. To view, please visit the
journal online {http://dx.doi.
org/10.1136/bjsports-2022-
106195).

Effectiveness of physical activity interventions for
improving depression, anxiety and distress: an
overview of systematic reviews

,' Timothy Olds," Rachel Curtis,' Dorothea Dumuid
Amanda Watson,' Kimberley Szeto," Edward 0’Connor,' Ty Ferguson,' Emily Eglitis,’
Aaron Miatke,' Catherine EM Simpson,' Carol Maher?

Systematic review

,' Rosa Virgara,’

slignd jsuly :papy suods g

Umbrella Review mit:

which is projected to increase to $6 trillion (US
by 2030.” Depression is the leading cause of men
health-related disease burden,® while anxiety is t
most prevalent mental health disorder.’ Additiona
the COVID-19 pandemic has been associated w

* 97 Meta-Analysen
« 1’039 RCTs
e 128119 Personen
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Welche Trainingsform wirkt?

Singh et al.(2023)

* Bewegung hat bei allen Personengruppen eine moderate Wirksamkeit (global ES = 0.48) bei allen
Personengruppen.

e Starkste Wirksamkeit bei Depressionen mit Komorbiditaten, inkl.;
HIV, Nierenkrankheiten, Frauen in der Schwangerschaft und nach der Geburt

= Schuch et al., 2018: Geschdtzte Effektstdrke bei klinischer Depression, ES = 0.98

* Alle Modalitaten sind wirksam, inkl. Ausdauer, Kraft und Body-Mind Interventionen

* Bewegung mit hoher Intensitat hat die starkste Wirkung
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Generelle Wirkungsmechanismen

* Biologische Hypothesen:
Verbesserung der kardio-respiratorischen Fitness
Erhohte Ausschiittung von neurotrophen Faktoren (BDNF)
Reduktion der systemischen Entziindung (IL, CRP, TNF)

* Psychosoziale Hypothesen:

Selbstwirksambkeit, Partizipation

Trainieren trotz Depression?
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Running vs. Antidepressiva

Journal of Affective Disorders 329 (2023) 19-29

Contents lists available at ScienceDireci

Journal of Affective Disorders

journal homepage: www.elsevier.com/locate/jad

Research paper

Antidepressants or running therapy: Comparing effects on mental and
physical health in patients with depression and anxiety disorders

Josine E. Verhoeven™ , Laura K.M. Han ", Bianca A. Lever-van Milligen“, Mandy X. Hu",
Dora Révész ', Adriaan W. Hoogendoorn “, Neeltje M. Batelaan “, Digna J.F. van Schaik *,
Anton J.L.M. van Balkom “, Patricia van Oppen “, Brenda W.J.H. Penninx “

 Department of Psychiatry, Amsterdam UMC, Vrije Universiteit Amsterdam, Amsterdam Public Health Research Institute & Amsterdam Neuroscience, Oldenaller 1,

Amsterdam, the Netherlards
v Center af Research on Psychological and Somatic Disorders (CoRPS), Department of Medical and Clinical Psychology, Tilburg University, Tilburg, the Netherlonds
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Flow chart

4

141 included in study

96 completed baseline
assessment at TO

l

96 received running therapy

13 randomized to treatment
83 chose preferred treatment

45 completed baseline
assessment at TO

l

45 received antidepressant medication

9 randomized to treatment
36 chose preferred treatment

completed
19 dropped out 59 complet

questionnalres at T6

22 completed

questicnnaires at Te

12 dropped out

10 no time or not interested

7 no time or not interested

6 lost contact b
1 unable due to mental health -
60 completed
1 pregnant guestionnaires at T10

2 lost contact
23 """""_-"'l"T"""'_ ) 2 unable due to mental health
guestionnaires at T1C 1 GIhEI' reason

1 passed away

v

77 completed post-treatment assessment at T16

33 completed post-treatment assessment at T16

96 included in intention-to-treat analyses

45 included in intention-to-treat analyses

Fig. 1. Study flowchart.
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Flow chart

Wahl der Intervention:

l /
* 59% wollten «Running»

141 included instudy —— |
e 26% wollten Medikation
* 15% wollten Randomisierung

96 completed baseline 45 completed baseline

o assessment at TO assessment at TO
Running: l l

’ . .
* 45’ Training, 2-3/Woche

.. . o 96 received running therapy 45 received antidepressant medication
* Training mit 60-85% max HR
13 randomized to treatment 9 randomized to treatment
i 16 WOChen 83 chose preferred treatment 36 chose preferred treatment
59 completed 22 completed
19 dropped out questionnaires at T6 questionnaires at T6 12 dropped out

10 no time or not interested . .
7 no time or not interested

6 lost contact b | |

1 unable due to mental health - o 2 lost contact

1 ' 60 completed 23 completed 2 unable due to mental health

pregnan guestionnaires at T10 guestionnaires at T10 1 other reason

1 passed away Adhdrenz-Raten:

0 . .
! ' * 82% Medikation
77 completed post-treatment assessment at T16 33 completed post-treatment assessment at T16 0, H
pleteap pletece * 52% Running

96 included in intention-to-treat analyses 45 included in intention-to-treat analyses

Fig. 1. Study flowchart.
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Resultate

F
Verhoeven et al. (2023): Running Therapy || Antidepressant Use
* Vergleichbarer, positiver Effekt auf die Depression und Angst 120 P =001
. E
* Entgegengesetzter Effekt auf; Gewicht, Bauchumfang, S ood I I
Blutdruck, Puls und Herz-Raten-Variabilitat S [ [
80+ / ]
' ost r ost
Mental health outcomes Pre °es pre °
I
A B
- - Running Therapy Antidepressant Use
Running Therapy Antidepressant Use Running Therapy Antidepressant Use 'E'“ 200 A
- 801 p < .001 p <.001 60 1 p <.001 = p=.453 p<.001
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Selbstbestimmung und Bewegung

Vancampfort et al, 2015:

* Patienten mit psychischen Krankheiten haben eher eine «extern» regulierte Motivation bezlglich
Bewegung.

* Ambulante Patienten sind starker extern reguliert als diejenigen in der stationaren Psychiatrie.

ambulant stationar
|
EX1|RINSIC MOTIVYATION
AMOTIVATION | EXTERNAL INTROIJ ECTED INTRINSIC
1. capacity- REGULATION REGULATION MOTIVATION
ability beliefs 1. to know
2, strategy 2.to
beliefs accomplish
3. capacity- 3.to
effort beliefs experience
4, stimulation
helplessness
beliefs
-« SELF-DETERMINATION > H

OOST



18

Fazit: Bewegung, Training und psychische Gesundheit

Bewegung schiitzt vor psychischen Problemen (Stress) und Krankheiten.

Menschen mit Depressionen sind weniger fit als Gesunde.

Das korperliche Training ist eine evidenz-basierte Intervention mit einer
hohen Wirksamkeit zur Reduktion von Symptomen einer Depression.

Trainingsangebote mussen geschaffen werden und auf die individuellen
Bedlirfnisse der Betroffenen ausgerichtet werden.
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Symposium der Privatklinik Hohenegg

Flexibilitiat: Geistige und
korperliche Bewegung in
der Psychotherapie

= Wie interagieren motorische, emotionale und kognitive Aktivitaten im Gehirn?

= Welche Veranderungen des psychischen Befindens sind durch gezieltes motorisches
Training zu erwarten?

= Praktische Anwendungen: Wie kobnnen Bewegung und Sport effektiv in die Behandlung

von psychischen Stérungen integriert werden?

02.09.2024: https://www.hohenegg.ch/wp-content/uploads/2024/03/Hohenegger-Symposium-Programm-5.9.2024.pdf



Msd.mml t Volume 28, Issue 11

Special Issue: Gait and
Balance in Movement
Disorders

15 September 2013
Pages 1483-1491

Review [ Full Access

Neurophysiology of gait: From the spinal cord to the frontal lobe
Kaoru Takakusaki MD, PhD &

Neurophysiology of gait: From the spinal cord to the frontal lobe

[Volitional process ]

“Volitional-Cognitive”
reference

Sensory signals from
external and internal

environments
“Emotional” '
&\ >/ L — Olivocerebellar tract
i s A Ny, MY }‘\' Feed-forward
[Emotional process] | = \ information

Limbic brainstem projection
Cortico-brainstem projection
Corticospinal tract

Spmocerebellar tract
Sensory feedback

\\‘ : [ Brainstem-spinal projection

J [Automatic process]

Movement Disorders, Volume: 28, Issue: 11, Pages: 1483-1491, First published: 16 October 2013, DOI: (10.1002/mds.25669)



Mean Step Velocity
Mean Step Length
Swing Time Variability
Stance Time Variability
Step Time Variabilty

Neuroscience & Biobehavioral Reviews

& A i: 1 Volume 100, May 2019, Pages 344-36%
ELSEVIER 1

Mean Step Time
Mean Swing Time

e S Messbereiche:
<l — Ganganalyse
@ st — Herzraten-Variabilitat (HRV)

Stance Time Asymmetry

i — Hirnaktivitat (fNIRS)

Review article

The neural correlates of discrete gait
characteristics in ageing: A structured review

Joanna Wilson 2 Liesl Allcock b, Riona Mc Ardle 2, John-Paul Taylor 2, Lynn Rochester %€ & &

— Kognitive Exekutivfunktionen
Gesamt-Modell (1) 10 -
ROC-Kurve 9087
(receiver operating characteristics) g
2 .
o 06 )
2
AUC 0.946 (area under curve) =
-'EO.:I -
Sensitivitat 93%, b=
[/}
Spezifitat 88% -
zur Differenzierung zwischen
Gesunden und Patienten N
DIO D:Z DT4 016 o.ls 1 .ID
E F 1 - Specificity (false positive)

Regional associations between GM volume and gait characteristics; gait
velocity (A), step length (B), step time variability (C), step width (D),
cadence (E) and double support time (F).




Perspective | Published: 14 January 2021

The physical frailty syndrome as a transition from

homeostatic symphony to cacophony

Linda P. Fried &) Alan A. Cohen, Qian-Li Xue, Jeremy, Walston, Karen Bandeen-Roche & Ravi Varadhan Geschwaéachte Interaktionen und RUCkkOpplU ngen
zwischen Systemen, die der physiologischen Anfélligkeit
fir Gebrechlichkeit zugrunde liegen

- Siow gai Ein bemerkenswerter Aspekt der drei physiologischen
e WBMMW Systeme, die bei kdrperlicher Gebrechlichkeit am

—— == starksten gestort sind, ist die Tatsache, dass ihre
Funktionen, mit denen der anderen Systeme in Form von

Feedforward- oder Feedback-Effekten interagieren

Nature Aging 1, 36-46 (2021) | Cite this article

Autonomic
nervous
system

% HPA axis
3 Musculo- Stress-
= skeletal response
g system system
% Ilnnaie
Glucose gy
metabolism system
o Review > J Affect Disord. 2023 Jan 1:320:133-139. doi: 10.1016/j.jad.2022.09.118.
system Epub 2022 Sep 29.

Association of depression with cognitive frailty: A
Mitochondrial Intercellular Cellular . ° .
v dystuncion communication senssconce systematic review and meta—-analysis

Cellular/molecular




“.... The fixity of the internal environment is the condition of free and independent life [1]”

Homeostasis: Jeder selbstregulierende Prozess, durch den biologische Systeme dazu neigen,
Stabilitat zu bewahren, wahrend sie sich an Bedingungen anpassen, die fur das Uberleben optimal

sind. ( )

Allostasis: Ein physiologischer Regelungsmechanismus, bei dem der menschliche Kdrper seinen

a'gg%e Bernard  Energieverbrauch entsprechend den Anforderungen der Umwelt voraussieht und anpasst.

Hypothese des homdostatischen Ungleichgewichts:

die neuronalen Netze bei remittierten Depressionen s .
. . . . . . : gnitive
befinden sich in einer fragilen Homoostase, welche &2 Sffgtoms T
durch eine Stressbelastung bedroht wird. impaired Lower mood
Attention Anxiety & worry
D/SRU Sleep disruption
. . . . . .. . . - ’DTION Poor motivation
Personen, die ein erhohtes Risiko flr ein Rezidiv haben, OFHOME  Faligiy
zeigen veranderte neuronale Reaktionen auf diese S — T4
Stressoren und entwickeln weitere Veranderungen in der | ExPosuRE ki s )
Netzwerkkonnektivitat und -funktion. /f" ity "‘\ RECURRENCE

Am ] of Geriatric Psychiatry 27:12 (2019) 1316-1330

1: Bernard, C. Lecons sur Les Phénomeénes de la vie Communs Aux Animaux et Aux Végétaux; J.-B. Bailliere et fils: Paris, France, 1878.


https://www.britannica.com/science/homeostasis

Theptiysical fralley yndromeasa transition from When the brain detects stress in the environment, the

homeostatic symphony to cacophony stress—response system goes into action.
Linda P. Fried &, Alan A. Cohen, Qian-Li Xue, Jeremy Walston, Karen Bandeen-Roche & Ravi Varadhan d0| 10 . 3389/frym . 2017 . 00071

Nature Aging 1, 36-46 (2021) ‘ Cite this article

Prefrontal
Autonomic Cortex
nervous Regulates the stress

) system response by making
i I HPA axis things seem less scary
HAedIos Stress-

Amygdala
Detects things that

skeletal response Hypothala S \ ; are scary or
| “wakes up”the environment
nnate Pituitary
Glucose immune Pituitary
metabolism system '
Hormones from i
the Pituitary tell
Metabolic the Adrenial Adrenal Gland
system gland to release " —
‘]‘ Cortisol
Cortisol
Travels through
the blood and tells .
other body parts to  § Kidney
react to stress
Top three physiological modules (systems) where there is the most Blood Vessel
evidence of interactions and the most evidence of a link to frailty — _ —




HORMONES 26615, 4(2):73-80

Exercise and the Stress System

George Mastorakos', Maria Pavlatou', Evanthia Diamanti-Kandarakis?,

George P. Chrousos®

Messin Sy Sportliche Betatigung stellt eine
} iy . o
Ay korperliche Belastung dar, die die

Complex
Serotonin

Homoostase herausfordert. Es ist
bekannt, dass das autonome
Nervensystem und die
Hypothalamus-Hypophysen-

Symp. Syst.

[ e Nebennieren-Achse auf diesen

L Stressor reagieren und an der
Ny v Aufrechterhaltung der Homdostase
- A beteiligt sind



See for details:

1 e
Neuron @ CelPress fw =
The brain-immune ecosystem: Implications
Neuron 710, November 2, 2022 © 2022 Elsevier Inc. to dementia
NeurOVieW Michal Schwartz
The brain-immune ecosystem:
Implications for immunotherapy
in defeating neurodegenerative diseases e
Michal Schwartz,':* Miguel A. Abellanas,’ Afroditi Tsitsou-Kampeli," and Stefano Suzzi' . 'l-j’ . 7. % "i o

“...the brain and immune cells at its borders
operate as an “ecosystem” to support the
brain’s robustness and resilience. Modulation
of this ecosystem can be harnessed in the
clinic”

“Modulating the brain’s immune

milieu from outside the CNS or from
its borders could help fight deviations
from homeostasis.”

Immunotherapy

CNS-Associated Dendritic
. Macrophage . Monocyte * cell

. Plasma
‘ Tcell . B cell ° Neutrophil e Cell

. i Neuron
% Microglia = > Cell

Figure 1. Interactions and inter-dependence between brain and immune elements comprise
the brain-immune ecosystem



https://www.youtube.com/watch?v=yK4JxY_X4ig

phamacology

Neuropharmacology :
Volume 197, 1 October 2021, 108744 ﬁ ﬁ ?

ELSEVIER

Invited review

How does the skeletal muscle
communicate with the brain in health
and disease?

Alinny R. Isaac, Ricardo A.S. Lima-Filho, Mychael V. Lourenco 9 =

@

t BDNF Hippocampal

The emerging neuroprotective

roles of exerkines in Alzheimer’s —r——— - Tepophan
disease 4Hippocampal Neurogenesis
Tayna Rody?, Julia A. De Amorim! and Liver JNe“m'“ﬂammat'o"
Fernanda G. De Felicel234*
- —» Hepatokine
. . . . . ® 30HB

(1) During physical exercise, peripheral tissues o

secrete exerkines (irisin, IL-6, CTSB, 30OHB, and

lactate) which mediate the beneficial effects of

exercise (2). These exerkines cross the BBB (3), @ Muscle

increase BDNF levels, hippocampal volume and _./ .

neurogenesis, and decrease neuroinflammation (4). ' e

As a result, improved synaptic plasticity and i

memory occurs. T



INNOVATION IN BEWEGUNG?

Auswirkung unterschiedlicher korperlicher Belastungen (unangemessen niedrig bis
Ubermassig hoch) auf die Fahigkeit des Gewebes, sich anzupassen und die

Homoostase aufrechtzuerhalten. (Muellér MJ, Maluf KS: Tissue adaptation to physical stress: a proposed “Physical Stress
Theory” to guide physical therapist practice, education, and research. Phys Ther 82(4):383-403, 2002.)

Effect of Physical Stress on Tissue Adaptation

A Death Loss of adaptation

Increased tolerance

(e.g., hypertrophy) Thresholds for

Physical | | oo ool aaaaaaao - -«—] adaptations

stress
level

Decreased tolerance
(e.g., atrophy)

Death Loss of adaptation




A Unzureichende Anpassungsfahigkeit (Aufrechterhaltung der Gewebehomaoostase) selbst bei geringen Belastungen.

B Stressniveau, das die Homoostase Toleranz auf demselben Niveau halt

C Stressniveau, das die Fahigkeit des Gewebes zur Aufrechterhaltung der Homoostase Ubersteigt Phys Ther
82(4):383—-403, 2002.)

Physical
stress Death Death
A
Excessive stress overwhelming Excessive stress overwhelming
C homeostasis: disease, trauma, illness _homeostasis: disease, trauma, iliness
------------------------------------ Increased tolerance:
+ tissue adaptation
Increased tolerance:
+ tissue adaptation
B Maintenance range of homeostasis Maintenance range of homeostasis
Decreased tolerance
________ e Decreased tolerance
(deconditioning, frailty)
A Inability to adapt to even | o e e e
low levels of stress Inability to adapt to even
low levels of stress
Death Death
Nonsuccessful aging Successful aging




Cognitive +
Training

Dual Task
Training

! |

Traditionally Trained in Isolation Multimodal Training Approaches
Sequential motor-cognitive training Simultaneous motor-cognitive training
facilitates
o R
Physical exercises . 2
Driving Mechanism: = optimal order? Q
Intensity “359'1 Global 'l [ = optimal temporal proximity? [ eq Jﬂm bl o'o
0 (s neuroplasticity Q release and avalability) I : Physical exercises  Cognitive exercises
t:,‘.t'ﬁ'"‘:ﬂ . . ouides 1 ’é% e
oy Cognitive exercises s guxéa
Physical-motor Cognitive - ! Vg
function function [ = e e e e = = === ——— - T
- Nin Task-specific europlas enhan ropla
Driving Mechanism: g e e Con .

Complexity

motor-cognitive training-related
structural and/or functional brain changes

Herold et al. 2018

increased cognitive performance




E Neural activation

Neuroplasticity
-Neurogenesis
-Angiogenes's
-Synaptogenesis

Trophic factors
-ECNF
-VEGF
-IGF-1

\WEB NwW

Tension on muscle fiber

[ .

Zentrale und periphere Mechanismen des Exergames. Eine Person, die ein Exergame spielt, erhoht
die neuronale Aktivierung. Langfristige neuronale Aktivierung stimuliert die Neuroplastizitat.

Exergame fordert eine Muskelfaserspannung. Trophische Faktoren werden durch die Gefasse bis zur
Blut-Hirn-Schranke transportiert und wirken auf das Gehirn, indem sie die Neuroplastizitat verstarken.

Neural Regeneration Research | DOI: 10.4103/1673-5374.177709



https://journals.lww.com/nrronline/toc/2016/11020

RESEARCH

The efficacy of exergaming in people with major
neurocognitive disorder residing in long-term care
facilities: a pilot randomized controlled trial

Nathalie Swinnen, Mathieu Vandenbulcke, Eling D. de Bruin &, Riekje Akkerman, Brendon Stubbs,
Joseph Firth & Davy Vancampfort

Alzheimer's Research & Therapy 13, Article number: 70 (2021) ‘ Cite this article

Variable Intervention (n = 23) Control (n = 22) P F lf,,
Pre test (mean = SD) Post test (mean £ SD) Pre test (mean = SD) Post test (mean £ SD)
SPPB 55+19 85+25 52+29 38+25 < 0.001* 721 0.64
Gait speed (m/s) 06+02 08+03 06+02 05+0.2 < 0.001* 293 0.41
SRTT (ms) 2827.1 £ 1884.1 1426.6 + 333.1 4551.1 +42436 52929 +4893.4 < 0.001* 38.8 0.51
MoCA 94 +41 12.1+52 85+52 57+40 < 0.001* 244 0.38
NPI 114+128 6.6+114 84+74 16.1 £ 15.1 0.165 20 0.05
CSDD 70+64 3.0+44 53+45 93+6.7 < 0.001* 28.8 043
DQolL 27+0.7 35+09 3.0+£09 30+059 0.012 6.9 0.16
ADL 9.0+2.1 9.0+23 10.1+2.8 114+34 0.008 7.7 0.16



Trestment Control SMD Weight
Stugy N Mesn SO N Mesn SO with 5% CI (%)

Psychology of Sport and Exercise

) Cano-Mafas ot al. 2020 23 135 057 25 220 08 —— A20[ 182, 055 53
& b f Canvaho et al, 2020 11 291 170 10 S84 280 —— A28[ 223, .03 423
SABR Volume 63, November 2022, 102266 Chas et al, 2015 15 200 204 15 247 2% — 058[ 132, 015 498
ELSEVIER Fortaz ot al , 2018 20 497 407 42 413 318 . 024 029, 078 S0
Lo et al. 2003 0 @25 011 0 67 8w - AN 187, 078 552
Mayrard ot al . 2018 20 710 730 20 1310 5 —-— Q71| 138, 007 525
Meidrum et al, 2015 35 429 401 36 311 28 {s- o341 013, 0By SO
Review Qadogar et &, 2020 20 1340 600 37 1029 818 @  041[ 014, 098 555
. . . Rundon et al,, 2012 16 S8 063 18 680 088 —— Q10[ 078, 057) 514
Exergame-based exercise training for o Tt ot~
Song & Park, 2015 20 1410 2.0 20 17X 270 e A1.33[ 202, 084 509
. . Swinnan et ., 2021 23 300 4@ 2 63 670 g A42[ 475, 04 529
depreSSIVe Symptoms ln adultsn A Thomas et al., 2017 14 514 288 15 653 275 el 048[ 123, 025 422
. Tobde ot al, 2018 25 250 22 49 02 2& . Q82( 111,013 573
Tokdr et al, 2019 b 270 27 55 083 2 . QB0[ 127, 05y 579
- - d l M Vieka ot al_ 2018 N 2 I 2 855 534 — Q59[ 133, 014 AW
SyStemath I'EVIEW an mEta-ana YSIS Yunus et al 2020 18 283 273 18 378 280 —a 034[ 100, 037 5.1
Zharg & Chen, 2018 18 761 455 20 1780 1055 - A21[ 4190, .051) 507
Zhou et al,, 2020 37 810 780 38 €90 1050 . Q20[ 085, 028 S5&
6% CI Random offects model 409 L > 089[ 401, 036 100

$5% Prediction interval _— [ 248, 207)

Heterogenety: ©° = 0.42, I = B1 64%, H’ = 5,45 Q(18) = 84.32, p = 0.00
Testof 6 =0:1(18) = 412, p=000

4 3 240 1 2
Nete: Randomveffects REML model

Exergame-basiertes Bewegungstraining hat das Potenzial, depressive Symptome zu
reduzieren.

In Zukunft sollten qualitativ hochwertige Studien mit grossen Stichproben, mehreren
Zentren und langen Nachbeobachtungszeitraumen durchgefthrt werden, um die
Wirksamkeit des Exergame-basiertes Training weiter zu untersuchen.
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‘... ermoglicht es, die virtuelle Realitat als moderne, kostengunstige und
wirksame Methode zu betrachten, um einen Probanden in einen Stresszustand
Zu versetzen, um verschiedene psychophysiologische Hypothesen zu testen,
und zum anderen Stressreaktionen zu reduzieren.”
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The impact of Exergames on emotional
experience: a systematic review

Die Untersuchung stitzt die Belege daflr, dass die Austibung korperlicher Aktivitat
durch Exergames auf das emotionale Erleben im Allgemeinen eine Steigerung der
positiven Emotionen bewirkt.

In diesem Sinne unterstitzen die gefundenen Ergebnisse sowohl die Verwendung
von Exergames als Freizeitaktivitat, die das Wohlbefinden und die emotionale
Regulierung fordert, als auch fur Zwecke der Gesundheitsforderung, der offentlichen
Gesundheit und der klinischen Praxis.
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