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Vitality capacity: what is it and
why is monitoring relevant?
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Personal characteristics

Genetic inheritance

Healthy Ageing
The process of developing and maintaining the
functional ability that enables well-being in older age.

e ) “all the health-related
attributes that enable
people to be and to do

what they have reason to

Functional ability
value”

Health characteristics
= Underlying age-related trends
« Health-related behaviours, traits and skills

ADL
Participation

Intrinsic capacity

= Physiological changes and risk factors
« Diseases and injuries

» Changes to homeostasis

+ Broader geriatric syndromes

]F?Eg\lE%C\:NH AG(?R%I\LIJ% www.who.int/ageing/events/world-report-2015-launch/en/
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Frailty is the main barrier for
healthy ageing

‘a condition or syndrome that results from a
multisystem reduction in |reserve capacity,|to the
extent that a number of physiological systems are
close to, or pass, the threshold of symptomatic
clinical failure*

Intrinsic Capacity (WHO)
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Disease

Aging:
Senescent
musculoskeletal changes

CHEGMIE = 7 gt i
Neuroendocrine Undernutrition
woulation [Inadequate ntake
Oygrsgulat of protein and
energy, micronutrient
daeficiencies]
Anarexia
of aging

s
Lass of muscle mass

| Total Energy Expenditure Sarcopenia

& - ¥ | Resting ’
lActwn‘:y Metabelic

K_, | Walking Rate | Stren
- SpF_ec! K\_—/ &

Power

) Roubenoff R. J Gerontol 2003; 58A: 1012-1017
th

N=468, total body Skeletal Muscle via MRI

Disability

18-29yr | Loss of 4-6kg 70+

Dependency Male 34i’6kg 2813kg
Female | 22+5kg 18+3kg
Fried et al. mile paper published in 2001, J Ger logy series A
12 034 times cited according to ISI WoS (31 MAY 2022) Janssen ea. J Appl Physiol 2000;89:81-8
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Frailty is the main barrier for
healthy ageing

Declining capacity

High and stable capadity

Functional
ability

Current health care
system

+/- 50% community-dwelling older adults Intinsc

1.8-2.3 x risk for mortality;
1.6-2.0 x risk for loss of ADL; < Frail
1.2-1.8 x risk for hospitalization;
1.5-2.6 x risk for physical limitation;
1.2-2.8 x risk for falls & fractures

Vermeiren ea, JAMDA 2016. 17(12): p. 1163 e1-1163 el7

m FRA oy i AcENG Adapted from www.who.int/ageing/events/world-report-2015-launch/en/
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hitps/dol.0rg/10.1007/540520-022-02080-5

“"the composite of all the physical and EDIToRIAL =

mental capacities that an individual can =

. : : ” Attributes and definitions of locomotor capacity in older people:
draw on at any pOInt in time a World Health Organisation (WHO) locomotor capacity working group

meeting report

+* Problem ™, *"Muscle ™ Nicola Veronese'® . Germain Honvo®*® . 2. René Rizzol*0) -
"""""" & Frooem ; e : Cyrus Cooper*®® . Olivier Bruyére>*( . Christopher Mikton” - Yuka Sumi? - Theresa Dlaz® - Jean-Yves Reginster’* @
. Intelllgence ) . solvmg ' Balanca l N ?trength 3 PPET TN & Anshu Banerjee®® on behalf of the members of the WHO Collaborating Center Working Group on Locomotor
_________ canen” eenee Speees . e Capacl
.‘-N;' R 4 Galt-‘,' gy R . . . R
s Jemory . - - “a state (static or dynamic over time) of the

musculoskeletal system that encompasses
endurance, balance, muscle strength, muscle function,
muscle power and a joint function of the body”.

Seepann - WHO working definition of V|ta||ty capacnty for healthy
Iongewty monltorlng

havalli Thiyagarajan, Andrea B Maier, John R Beard, Ellen Freiberger, Daniel Belsky,
Mylene Aubertin-Leheure, (Imﬂmphu Mikton, Matteo Cesari, Yuka Sumi, Theresa Diaz, Anshu Banerjee, on behalf of the WHO Working Group
onvrmhry(npnmv

“

a physiological state (due to normal or accelerated
biological ageing processes) resulting from the
interaction between multiple physiological systems,
reflected in (the level of) energy and metabolism, :
neuromuscular function, and immune and stress
response functions of the body.”

-: Hearlng R

."--Energy . Cardlo-respiratory
..metabolism _- iunctlon -

“"Hormonal "
function

Cesari ea. J Gerontol A Biol Sci Med Sci. 2018;73(12):1653-60.
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Bautmans ea. The Lancet Healthy Longevity 2022;3: e789-¢796
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Part B: Consensus on the top candidate attributes for
vitality capacity
Energy and metabolism
Locomotor Cognitive Sensory Psychological Other . Self—perceived fatigue
Expressed « Muscle endurance
iti s ..
pte « Malnutrition or nutritional status
+ Body composition
Higher level physiological systems ] « Circulating biomarkers of metabolism (eg, HbA,)
(eg, energy homoeostasis, stress response systems, and repair mechanisms) X
Neuromuscular function
Bi lecul ¢
Colllonisakolbinle + Knee extensor strength

DNA integrity 4 | Proteostasis | | Glycans | . Hanc.lgnp strength
- Nuclear 4—/"><' Stem-cell + Respiratory muscle strength
« Mitochondrial Cellular senescence \‘4/' exhaustion vitality
or SASP Immune and stress response
Epigenetic changes <« Intercellular communication . Circulating biomarkers of inflammation
i -infl t ediat : : : .
(methylation) (TR R, +  Perceived immune status (ie, measured by immune status
- questionnaire)

Geneticinheritance » Oxygen saturation
« Autonomic function

Figure: Framework of intrinsic capacity discussed during the expert meeting
SASP=senescence-associated secretory phenotype. Reproduced from Beard et al,” by permission of Oxford
University Press.

[FRIA, FRAILTY IN A Bautmans ea. The Lancet Healthy Longevity 2022;3: e789-e796
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Feasible to quantify Feasible to measure Useful and Distinct ~ Acceptable cost Sufficient Implementable
biomarkers or or collect in low- informative for attribute and resource availability and no
proxy biomarkers  resource settings monitoring demand ethical concerns
Energy and metabolism
Cself-perceived fatigue ~ YesT T T T T TVest T T T T T T TT T Ve T Ve T T T T Yesm 7T T T Ves
Muscle endurance Yes Yes Yes Yes Yes Yes Yes |
Malnutitionor  Yes  Yes  Yes Neutral Yes  Yes  Yes
nutritional status
Body composition Yes Neutral Yes Yes Neutral Neutral Neutral
Circulating biomarkers ~ Yes No Yes Yes No Neutral No
of metabolism
Neuromuscular function
I Knee extensor strength  Yes Yes Yes Yes Yes Yes Yes
! Handgrip strength Yes Yes Yes Yes Yes Yes Yes |
Respiratory muscle Yes Yes Yes Yes Yes Yes Yes |
strength 1
Immuneandstressresponse ~ ~ T T T T T T T
Circulating biomarkers  Neutral No Neutral Yes No No No
of inflammation
Perceived immune Yes Yes No Yes Yes Yes Yes
status
Oxygen saturation Yes Neutral Yes Yes Neutral Neutral Neutral
Autonomic function Yes Neutral Yes Yes Neutral Neutral Neutral
Table: Attributes and criteria applied to potential biomarkers of vitality capacity
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Bautmans ea. The Lancet Healthy Longevity 2022;3: e789-e796

Muscle weakness as primary indicator of sarcopen

GUIDELINES

Sarcopenia: revised European consensus
on definition and diagnosis

Key points

* In the updated definition of sarcopenia, EWGSOP2 ele-
vates low strength to the forefront as a primary indicator
of probable sarcoper
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MUSCLE STRENGTH
Sarcopenia Guideline 2018-2019 - Assessment
BVGG - SBGG

» & N= 1755 92198

» Ty GRIP STRENGTH
) [l T-SCORES

Otder Peopie (EWGSOP).

- Exporere: gnp strengtn
- Outcome reference values

DATA HANDLING
reviews Sulisequently, § SySemati search was
o=

performed and revealed 913 eigibie reveewn of
which 14 were finally mciuded
kg <X <I8ig

1ig<X<21k  HSECUNDARY PREVENTION

e b s
e

Mean, 1andard GEMATION nd number of
Participants wa retrieved Sublequenty, standard
error, pooied degrees of freedom and pooled
‘Randard devistion was cakuisted.

TIRPaCX<934Ps  41RPa<X<59 kPR

Finain, overat T-scores were calcutated
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Anticipating frailty by monitoring
handgrip muscle strength & fatigability

as a biomarker of an older person’s physical reserves.

High and stable capadty : Dedining capadity : Significant loss of capacity
1 |

Current health care
system

Can be used .

independently by the older person
in a supervised care pathway

R https:/ [forto-aal.eu/
m i @k\ FRAILTY IN AGEING
RESEARCH GROUP
Adapted from www.who.int/ageing/events/world-report-2015-launch/en/
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Physical exercise to promote
healthy ageing

High and stable capadity : Dedining capacity : Significant loss of capacity
1 |

Current health care
system

Physical exercise

Frail
Vermeiren ea, JAMDA 2016. 17(12): p. 1163 e1-1163 el7
FRIALN FRAILTY IN AGEING Adapted from www.who.int/ageing/events/world-report-2015-launch/en/
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J Nutr Health Aging. 2019, a"‘g

© Serett anat Speinges. Verlag Inser

EXERCISE INTERVENTIONS FOR THE PREVENTION AND TREATMENT
OF SARCOPENIA. A SYSTEMATIC UMBRELLA REVIEW

D.BECKWEE'***, A. DELAERE, §. AELBRECHT?, V. BAERT?, C. BEAUDART®, 0. BRUYERE’,
M. DE SAINT-HUBERT®, I. BAUTMANS**, ON BEHALF OF THE SARCOPENIA GUIDELINES
DEVELOPMENT GROUP OF THE BELGIAN SOCIETY OF GERONTOLOGY
AND GERIATRICS (BSGG)

G for GERONTOLOGY
ind GERIATRICS

PHYSICAL EXERCISE
Sarcopenia Guideline 2018-2019 - Intervention
BVGG - SBGG

?
Y’ RESISTANCE TRAINING

To provide an evidence-based overview of

the possible physical exercise interventions v Muscle mass
for sarcopenia targeting one or more of the v Muscle strength 3 meta-analysis (75 st.)
three sarcopenia domains (muscle mass, v N 2 sytematic review

muscle strength or physical performance). Physical performance {24 studies - 100% in favour)

* large muscle group training in a total body approach

* 1-4 sets of 8-15 repetitions during 2-3 training moments a week
HOW? * slastic bands can be used effectively at home to improve muscle strength

=T

|

-
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Healthy Ageing
Exercise

Locomotor Cognitive  Sensory Psychological Other
s

4

P r— Expressed
: | Capacities
I |
Higher level physiologic systems
___________ Energy, Stress Response, Reppir __ _ __ __ __ __ __ __ __ __
Biomolecular systet’ns
S 1 Vitality
DNA Integrity ‘ Proteostasis ‘ ‘ Glycans |
_
Nuclear a ¥ — Stem cell
Mitochondrial " | exhau
Cellular |

senescence/SASP
—_— I Intercellular
Epigenetic

r“r’ communication
changes - (pro-inflammatory
(Methylation) | [ Microbiome | mediators)

Geneticinheritance
I '
|
v {N—— |
{1 P
Beard ea J Gerontol A Biol Sci Med Sci, 2022. 77(1): p. 94-100
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NEW!!! Research Master in Gerontological Sciences

MASTER YEAR 1 ’ SEM ECTS | MASTER YEAR 2 SEM ECTS

For excellent BaSc & Master Classes Statistics 142 6 Scientific Internship Part 1 1 -

MaSc stu d ents (Quantitative & Qualitative) Elective Courses 1

. . Biological and Biomedical 1 6 Advanced Master Classes Statistics | 1

interested in Fundaments of Ageing (Quantitative & Qualitative)

Hea |thy Ageing Psychological Fundaments of Ageing | 1 6 Writing a Research Application Part2 | 1 3
Social Fundaments of Ageing 1 6 Master Thesis Part 2 2 24
Ethics Related to Ageing 1 3 Scientific Internship Part 2 2 6
Systematic Literature Review Part1 | 1 3
Systematic Literature Review Part2 | 2 9 Total 60
Clinimetrics and Comprehensive 2 6 .
Gerontological Assessment Excellent preparation for PhD!
Master Thesis Part 1 2
Writing a Research Application Part 1 Ihnfo: bib q h
Organisational and Intercultural ttps://www.vub. ,e/en/.Stu y/research-
Aspects of Ageing master-gerontological-sciences

I Total 60 Ivan.Bautmans@vub.be
m k\ FRAILTY IN AGEING
m RESEARCH GROUP

15



