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Wij geloven dat levenslange fysieke autonomie haalbaar is.
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Gezond ouder worden is het
proces van ontwikkeling en
behoud van

Functioneel vermogen
&

Intrinsieke capaciteiten \ WORLD
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Functioneel vermogen wordt bepaald door de
omgeving en de interactie daarmee

4 Environments >
Functional a@

Intrinsic capacity

WHO 2015



Functioneel vermogen wordt ook bepaald door

intrinsieke capaciteit

Personal characteristics

Genetic inheritance

Health characteristics

« Underlying age-related trends

* Health-related behaviours, traits and skills
» Physiological changes and risk factors

* Diseases and injuries

« Changes to homeostasis

» Broader geriatric syndromes

r

Environments




KEY DOMAINS OF INTRINSIC CAPACITY
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Visual capacity

Hearing capacity

ntrinsieke capaciteit is de samenstelling van fysieke en
mentale capaciteiten van een persoon



De intrinsieke capaciteit en het functioneel vermogen nemen
af met de leeftijd als gevolg van het verouderingsproces/ziekte.

. . . . Age (years)
Er is een grote variabiliteit onder oudere volwassenen

- Individuele trajecten



T Length-for-age percentiles:
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Journal of Aging and Health . . . . ‘ . . .
o Discriminating Heterogeneous Trajectories of Resilience
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Healthy Ageing: van concept tot handboek

{@ World Health
t#Y Organization

¥ WORLD
A REPORT
ON
AGEING
AND
HEALTH

2015

Integrated care for older people

Guidelines on community-level interventions to manage declines
in intrinsic capacity

& World Health
Organization

2017

Handbook J

Guidance on person-centred assessment
and pathways in primary care

2019




De aanwezigheid van een
capaciteitsvermindering leidt
altijd tot een dringende
verwijzing voor medische
beoordeling

Recommendation 1

Multimodal exercise, including progressive
strength resistance training and other exercise
components (balance, flexibility and aerobic
training), should be recommended for older
people witl declining physical capacity,
measured by low gait speed, grip strength
and other physical performance measures.

Integrated care for older people

Guidelines on community-level interventions to manage declines
In intrinsic capacity

Quality of the evidence: moderate ‘ s
Strength of the recommendation: strong — -__,__ -

‘# World Health
#.2 Organization WHO 2017



Cognitive capacity

Care pathways to man:
cognitive decline

Simple memory and erientation

1. Remembering three words:
Ask the person to remember three v
that you will say. Use simple, concre
such as “flower”, “door”, “rice”

2. Orientation in time and space:
Then, ask, “What is the full date today
“Where are you now?” {(home, clinic, e

3. Recalling three words:
Maow ask the person to repeat the th
that you mentioned

Pass or fail?

If a person cannot answer one of the twa
about orientation OR cannot remember
words, cognitive decline is likely and fi
assessment is called for

* Vitamin deficiency, electrolyte abnormality,
severe dehydration

** Cardiovascular risk factors: hypertension, high
cholesterol, diabetes, smoking, obesity, heart d
previous stroke or transient ischaemic antack.
Risk reduction of cognitive decline and dementio:
Guidelines - httpsiVapps.who.intfrisfhandle 066"

7D World Health

5

Locomotor capacity

Care pathways
to improve mobility

Multimodal exercise —»

A multimodal exercise programme fc
with limited mability combines exerc
cross-training with emphasis on the
groups of back, thigh, abdomen and

A multimodal exercise programme sl
tallored to suit individual capacities
The Vivifrail project offers a practic
to developing an exercise programi
to capacities

For WHO global recommendations
physical activity, see box, page 30

M Specialized care needed

Z DN World Health

6

7

Visual capacity

8

Hearing capacity

Care pathuvs to £ 'ys to manage Care pathways to
mangz ion /\ent manage hearing loss
P /
9y

_d Fail in distanc A
for compreh <\ ‘|
’ 7 __; o
Y AN
pplemental nutritic \
/. x
Y / +al nutrition (OSN) pr WISUAL IMP.
in, calories and ade . .. 3 ’
. ) Distance vision i (
rals tailored to an i
) limitations Mild - visual acuity . <
Moderate - acuity worse than /18

— )

y = Severe - acuitv worse than /60
N

{ = Blindr than 3/60.
/ Mear
AR 6 or M.OE

)i

>,
]
- secialized care n. ¥ Specialized care needed

&N World Healtl

M Specialized care needed . \

\
& é&"% World Health ¢ 2%} World Health

Psychological capacity

Care pathways to manage
depressive symptoms

¥ Specialized care needed

* Older people use a wide variety of terms for low
mood, like sadness, depressed, down, etc.

Z 7D World Health
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VO2Zmax (ml/kg/min)

Toenemende |leeftijd gaat gepaard met een
verminderde functie van verschillende systemen

o Endurance-irained y=T319-057Ty r=-.82
y=43.15-032x r=-0.71
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VO2Zmax (ml/kg/min)

Toenemende |leeftijd gaat gepaard met een
verminderde functie van verschillende systemen
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VO2Zmax (ml/kg/min)

Uithoudingsvermogen neemt af met de leeftijd

o Endurance-iraine y=T319-057Ty r=-.82

T 1

Actieve mensen verliezen meer
uithoudingsvermogen in vergelijking
met inactieve mensen

10

1] 20 k1] 4 S0 i T &0

Age (yr)

Uithoudingsvermogen
Tanaka 2003



Actieve en inactieve personen verliezen
uithoudingsvermogen (VO2max) in een vergelijkbaar tempo

Declinedn VO2max (%/decade)

Sedentary Actlve Edurance-iraimed

Population

Uithoudingsvermogen

Tanaka 2003



Actieve personen bouwen meer
reservecapaciteit op dan inactieve mensen

+ Endurance-tramned y=7319-057x r=-.82
y=43.15-032x r=-0.71

70

a Sedentary

i)

51

40 1

VO2max (ml/kg/min)

30 1

Functioneel onafhankelijk

Functioneel afhankelijk

Uithoudingsvermogen

Booth 2012, Tanaka 2003



Actieve personen bouwen meer

reservecapaciteit op dan inactieve mensen

1

Functioneel onafhankelijk

Functioneel afhankelijk

Spierkracht

VO2max (ml/kg/min)

70
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Actieve personen bouwen meer
reservecapaciteit op dan inactieve mensen
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Kwetsbaarheid
is een syndroom
als gevolg van leeftijdsgebonden
afname van de reservecapaciteit
in meerdere fysiologische systemen

ggggggggg



Functional abilities

Minor illness (eg, urinary tract infection)

v

Independent 4

Dependent

Clegg 2013



Er zijn verschillende modellen van kwetsbaarheid

The phenotype model® (FRIED)

The cumulative deficit model? (ROCKWOOD)
Derivates

Biomedical €< —2bio-psychosocial



Verschillende klinische symptomen bij oudere volwassenen
komen vaak samen voor =2 hypothetische cyclus

 of Gerontology: MEDICAL SCIENCES

Journal of G Copyright 2001 by The Gerontological Society of America
2001, Vol. 56A, No. 3, M146-M156

Frailty in Older Adults: Evidence for a Phenotype

.
Linda P. Fried,! Catherine M. Tangen,? Jeremy Walston,' Anne B. Newman,? Calvin Hirsch,* Dlsease
John Gottdiener,> Teresa Seeman,® Russell Tracy,” Willem J. Kop,® Gregory Burke,® .
and Mary Ann McBurnie? for the Cardiovascular Health Study Ag""g!
Collaborative Research Group Senescent

musculoskeletal changes

Chronic
Neuroendocrine Undernutrition

. {Inadequate intake
Dysregulation of protein and

energy; micronutrient

I defic%gncies]
Anorexia /

a

Weight Loss
\

of aging
Loss of muscle mass
| Total Energy Expenditure Sarcopenia

| Resting
Metabolic
Rate

Dependency

Figure 1. Cycle of frailty hypothesized as consistent with demonstrated pairwise associations and clinical signs and symptoms of frailty. Re-
produced with permission from (14). Fried 1998



Klinische symptomen werden geoperationaliseerd aan de
hand van 5 variabelen die dichotoom worden beoordeeld

Gewichtsverlies

Zelfgerapporteerde vermoeidheid

Weight loss
Self-reported weight loss of more than 4-5 kg or recorded weight loss of =25% per year

Self-reported exhaustion
Self-reported exhaustion on US Center for Epidemiological Studies depression scale™

(3-4 days per week or most of the time) La ge e n e rg i e- u itgave

Low energy expenditure
Energy expenditure <383 kcal/week (men) or <270 kcal/week (women)

Slow gait speed

Standardised cutoff times to walk 4-57 m, stratified by sex and height La ngza m e Wa n d e I S n e I h e i d

Weak grip strength
Grip strength, stratified by sex and body-mass index

Zwakke knijpkracht

Clegg 2013



Kwetsbaarheid werd geoperationaliseerd op basis
van eerder onderzoek en klinische consensus

Table 1. Operationalizing a Phenotype of Frailty

A. Characteristics of Frailty

Shrinking: Weight loss
(unintentional)
Sarcopenia (loss

of muscle mass)

Weakness

Poor endurance; Exhaustion
Slowness

Low activity

B. Cardiovascular Health Study Measure*

Baseline: =10 lbs lost unintentionally in
prior year

Grip strength !. y gender, body

mass index)
“Exhaustion™(self-report)
Walking time/15 feet{by
gender, height
Kcals/week: lowest 20%
males: <383 Kcals/week
females: <270 Kcals/week

i'oo

C. Presence of Frailty

Positive for frailty phenotype: =3 criteria
present

Intermediate or prefrail: 1 or 2 criteria
present

Fried 2001



Journal of Gerontology: MEDICAL SCIENCES Copyright 2001 by The Gerontological Society of America

2001, Vol. 56A, No. 3. M146-M156

Frailty in Older Adults: Evidence for a Phenotype

Linda P. Fried,! Catherine M. Tangen,? Jeremy Walston,! Anne B. Newman,? Calvin Hirsch,*
John Gottdiener,’ Teresa Seeman,® Russell Tracy,” Willem J. Kop,® Gregory Burke,’
and Mary Ann McBurnie? for the Cardiovascular Health Study
Collaborative Research Group

Populatie Metingen Meetmo
menten

Community Frailty status Basis
dwelling 65*
[65;101] Disease Na3&7
(N=5317) / Hospitalisation jaren

Falls

Functionality

Mortality

/

o
»

< T

7

years
Fried 2001



/% van de mensen waren kwetsbaar bij aanvang

# variables present

Frailty status

0 Not frail |
1of2 Prefrail
>3/5 Frail |

Total Men Women
(N=3531T7) (n=3077) (n=2240)

Frequency of Frailty Components %o Yo Yo

Exhaustion 17 19 12

Weight loss 6 6 6

Low activity (kcals) 22 20 20

Slow walk (s) 20 20 20

Grip strength (kg) 20 20 20
Number of Frailty Components Present

0 45 48

1 32 32 33

2 15 15 14

3 6 6 6

4 l 7% 2 |

5 0.2 0.1 0.2

Table 3. Prevalence of Frailty Phenotype Components in

Percentages: Cardiovascular Health Study

Fried 2001



Kwetsbare oudere volwassenen hadden meer negatieve
gezondheidsresultaten dan hun robuuste tegenhangers

Table 6. Incidence of Adverse Outcomes Associated With Frailty: Kaplan-Meier Estimates at 3 Years and 7 Years* After Study Entry for
Both of the Cohorts™ (N = 5317)

Died First Hospitalization First Fall Worsening ADL Disability Worsening Mobility Disability
Frailty Status at Baseline (n) 3yr% Tyr%  3yr% Tyr% 3yr% Tyr% Iyr% Tyr% 3yr% Tyr%
| Not Frail (2469) /[ 3\ 12 /33\ 79 /15\___ 27 [ 8\ 23 23 41 |
Intermediate (2480) | 7| 23 (43 | 83 19 33 20 41 40 58
| Frail (368) \18/ 43 \59/ 96 28 41 39 63 51 71 |

+

F4

0001 <0001 =.0001 =.0001 =.0001

o
»

0 1 2 3 4 5 6 7 jaren

Fried 2001



Kwetsbare oudere volwassenen hadden meer negatieve
gezondheidsresultaten dan hun robuuste tegenhangers

Table 6. Incidence of Adverse Outcomes Associated With Frailty: Kaplan-Meier Estimates at 3 Years and 7 Years* After Study Entry for

Both of the Cohorts™ (N = 5317)

Died First Hospitalization First Fall Worsening ADL Disability Worsening Mobility Disability
Frailty Status at Baseline (n) 3yr% Tyr%  3yr% Tyr% 3yr% Tyr% Iyr% Tyr% 3yr% Tyr%
| Not Frail (2469) 3 /12\ 33 /79\ 1527\ 8 /23 23 41 |
Intermediate (2480) 7 [23 ] 43 |83 19 33 20 41 40 58
| Frail (368) 18 \43 )/ 59 \96/ 28 41 39 63 51 71 |
pt <0001 <2.0001 <0001 <2.0001
0 1 2 3 4 5 6 7 jaren

Fried 2001



Oudere volwassenen kunnen kwetsbaar worden
zonder enige beperking of ziekte te hebben

Disability: > 1 ADL**

n=67) Comorbidity

{(n=2131)

5.7%
(n=21)

26.6%
(n=98)

Frailty

Fried 2001



High & stable capacity

Biological ageing

Significant loss of capacity




TAKE HOME BERICHT: Screening / case finding is belangrijk

Robustness

Functional Capacity

Dependence

There 1s much potential for frailty to be reversed, particularly
in 1ts early stages (28-30). For that reason, early identification
and management of frailty 1s an important prionity for both
healthcare providers and healthcare policy makers (31-33).

Time

Recommendation

Frailty Screening

1

All adults aged 65 years and over should be offered screening for frailty using a validated
rapid frailty instrument suitable to the specific setting or context

Frailty Assessment

2

Clinical assessment of frailty should be performed for all older adults screening as positive for
frailty or pre-frailty

Grade Certainty of Evidence
Strong Low
Strong Low

© The Autherls)

PHYSICAL FRAILTY: ICFSR INTERNATIONAL CLINICAL PRACTICE
GUIDELINES FOR IDENTIFICATION AND MANAGEMENT

E.DENT'?, JE.MORLEY"®, AJ. CRUZ-JENTOFT*, L. WOODHOUSE’, L. RODRIGUEZ-MANAS®,
L.P. FRIED', J. WOO?, 1. APRAHAMIAN®, A. SANFORD?, J. LUNDY™, F. LANDI", J. BEILBY,
F.C. MARTIN®, JM. BAUER", L. FERRUCCT", R A. MERCHANT", B. DONG', . ARAT",
E.O. HOOGENDIK®, C.W, WON®, A. ABBATECOLA®, T. CEDERHOLM®, T. STRANDBERG**,
LM. GUTIERREZ ROBLEDO¥, L. FLICKER®, §. BHASIN®, M. AUBERTIN-LEHEUDRE?,

H A BISCHOFF-FERRARI*® ] M. GURALNIK*, ] MUSCEDERE® M. PAHOR™ J RUIZ",
AM.NEGM*,].Y. REGINSTER", DL. WATERS", B. VELLAS*



Fig. 2.3.

Trajectories of functional ability
and intrinsic capacity

Functioning

Functional ability

Intrinsic capacity

Kwetsbaar
<.

‘ Genetic factors

. !

Cumulative molecular and cellular damage

Biological ageing

/ﬁeﬂ physiological reserve
« Brain

/ « Emdocrine
« Immune
\ « Skeletal muscle * !
« Cardiovascular
Physical activity Mutritional factors

\

Sssorevent\
\

Fluctuating disability

ncreased care needs
Admission to hospital
mission to long-term ca

Figure 2: Schematic representation of the pathophysiology of frailty

Cleeg 2013
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SARCOPENIE: fysieke kwetsbaarheid

Disease

Aging:
Senescent

musculoskeletal changes

Chronic
Neuroendocrine Undernutrition

) {Inadequate intake
Dysregulation of protein and

energy; micronutrient . s
l deficiencies] Negative Nitrogen Balance
Anorexia ___, /l

-,

.
Weight Loss
\

of aging g
Loss of muscle mass
Sarcopenia

| Total Energy Expenditure

{ - Restin
lActmty ¥1Metabﬁlic

*__ | Walking Rate

Dependency

Figure 1. Cycle of frailty hypothesized as consistent with demonstrated pairwise associations and clinical signs and symptoms of frailty. Re-
produced with permission from (14).

Fried 2003



Spiermassa neemt af met de leeftijd
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Spierkracht neemt ook af met de leeftijd...
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Spierkracht neemt ook af met de leeftijd... maar in

hogere mate dan spiermassa
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Afname van spierkracht is sneller dan het gelijktijdige
verlies van spiermassa

White Black
women women

Annualized declines (% / year)

Spiermassa

l Spierkracht

Delmonico 2009



GUIDELINES

SARC-F
or clinical

il No sarcopenia;

suspicion rescreen later

Sarcopenia: revised European consensus
on definition and diagnosis

POSITIVE
OR PRESENT

ALFONSO J. CRUZ-jENTOFr', GULISTAN BAHAT?, JURGEN BAUER®, YvEs BoRET, OLIVIER BRUYERE?,

Muscle strength gei{':\R .
Tommy CepernoLm®, Cyrus Coorer’, FRANCESCO LANDE, Yves ROLLAND®, AVAN AIHIE SAYER '©, ASSESS e Strenglhg No sarcopenia;
STEPHANE M. ScHNEDER' !, CorneL C. Sieser'2, Eva Torinkova ', Maurts Vanoewoune'?, Chair stand test rescreen later

MARJOLEIN \/ISSERIS, MAURO ZAMBONII '6, WRITING GROUP FOR THE EUROPEAN WORKING GROUP ON

SARCOPENIA IN OLDER PeOPLE 2 (EWGSOP2), AND THE ExTENDED GrOUP FOR EWGSOP2 In clinical practice,

this is enough to
trigger assessment of
causes and start
intervention

Sarcopenia
probable*

Muscle quantity NP
CONFIRM or quality
DXA: BIA, CT, MRI

Sarcopenia
confirmed

Physical Sarcopenia

Performance
Gait speed, SPPB,
TUG, 400m walk

severe

Cruz-Jentoft 2018



INTERNATIONAL CLINICAL PRACTICE GUIDELINES FOR SARCOPENIA
(ICFSR): SCREENING, DIAGNOSIS AND MANAGEMENT

E.DENT!2, JE.MORLEY?, A.J. CRUZ-JENTOFT*, H. ARAF, S.B. KRITCHEVSKY®, J. GURALNIK’,
JM. BAUER®, M. PAHOR?, B.C. CLARK!, M. CESARI"*, J. RUIZ", C.C. SIEBER™,

M. AUBERTIN-LEHEUDRE", D.L. WATERS', R. VISVANATHAN", F. LANDI'*, D.T. VILLAREAL"
R.FIELDING™, C.W. WON*', 0. THEOU"=,F.C. MARTIN®, B. DONG*, J. WOO*, L. FLICKER™,
L.FERRUCCI”, R.A. MERCHANT=, L. CAO*, T. CEDERHOLM*, S M L. RIBEIRO*,

L. RODRIGUEZ-MANAS™®, S D. ANKER"*, J. LUNDY*, L M. GUTIERREZ ROBLEDO*,

I. BAUTMANS®#% 1. APRAHAMIAN®, JM.G.A. SCHOLS*, M. IZQUIERDO*, B. VELLAS*

Guideline Strength of Evidencet Certainty of Evidencef¥

1.Screening 1A. Older adults aged 65 years and older should be screened for sarcopenia annually, Conditional ++
or after the occurrence of major health events
1B. Screening for sarcopenia can be performed using gait speed, or with the SARC-F  Conditional +
questionnaire
1C. Individuals screened as positive for sarcopenia should be referred for further Conditional ++
assessment to confirm the presence of the disease

2. Diagnosis 2A. Tt is recommended that health practitioners use an objective measurement tool Conditional +++
for the diagnosis of Sarcopenia, utilising any of the published consensus definitions
2B. DXA should be used to determine low lean mass when diagnosing sarcopenia Conditional ++
2C. Walking speed or grip strength should be used to determine low levels of muscle  Strong +++
strength and physical performance respectively when diagnosing sarcopenia

3. Physical Activity 3A. In patients with sarcopenia, preseription of resistance-based training may be +H+
effective to improve lean mass, strength and physical function

4. Protein 4A. We recommend clinicians consider protein supplementation/a protein-rich diet Conditional ++
for older adults with sarcopenia
4B. Clinicians may also consider discussing with patients the importance of adequate  Conditional +
calorie and protein intake
4C. Nutritional (protein) intervention should be combined with a physical activity Conditional ++
intervention

5. Vitamin D 5A. Insufficient evidence exists to determine whether a Vitamin D supplementation Insufficient evidence +
regime by itself is effective in older adults with sarcopenia

6. Anabolic Hormones 6A. The current evidence is insufficient to recommend anabolic hormones for the Insufficient evidence +
management of sarcopenia

7. Pharmacologic Interventions TA. Pharmacological interventions are not recommended as first-line therapy for the Insufficient evidence +

management of sarcopenia
-

Dent et al. 2018
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"Fysieke activiteit” moet niet worden verward met
"oefenen”
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SITTING

®

IS THE NEW SMOKING




De sedentaire tijd neemt consequent toe met
toenemende leeftijd

|\
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De sedentaire tijd neemt consequent toe met
toenemende leeftijd

Objectively Measured Sedentary Behavior by Accelerometry (Hours per Waking Day)

Age Mean/ Mean

Location, Source, Period, Author N Group (years) Total Male Female Younger? Middle Tertiles
Canadaf, CHMS, 2007-09, Colley et al., 2011 901 67 10.0 99 10.0 9.5 (20-59) -
Iceland®, AGE I1, 2009-10, Amardottiret al., 2013 1,194 80 104 10.6 10.1 - -
Iceland, AGE 11, 2009-10, van der Berg et al., 2014 565 78 10.3 10.6 10.1 — —
UK®, Whitehall, 1997-2007, Hamer et al., 2012 394 66 10.7 - - - -
UK. HSE, 2008, Stamatakis et al., 2011 646 73 - - - - 8.5-9.5
USA, NHANES, 200304, Matthews et al., 2008 1.437 > 6lF 8.8 9.2 8.6 7.5 (20-59) -
USA, NHANES, 2003-06, Clark et al., 2011 2.303 71 9.2 - - 7.9 (20-59) -
USA, NHANES, 2003-06, Bankoski et al., 2011 1.367 71 05 - - - -
USA, NHANES, 200306, Koster et al., 2012 1.906 63.8 9.0 - - - -
USAP, NHANES, 200306, Evenson et al., 2012 2,630 72 8.5 8.8 8.4 - -
USA, NHANES, 2003-06, Gennuso et al., 2013 1.914 75 04 - - - -
USA, WHS, 2011-13, Shiroma et al., 2013 7.247 71 - - 9.7 94 (<65E) -

Weighted mean 5.119 72 gpu]uliun: 94+0.1 .ﬁ \

Harvey 2015



Lichamelijke inactiviteit vermindert de kracht

Study Model of disuse Duration of Muscle loss (&/day) Strength loss (%fday) Changes in muscle Changes in signaling
disuse (days) protein synthesis
Kortebein et al. (2007) Bed-rest 10 0.6 1.5 30% | =
Kortebein et al. (2008) Bed-rest 10 - 1.3 - -
Suetta et al. (2009) Immobilization 14 0.4 1.1 - -
Ferrando et al. (2010) Bed-rest 28 02 = 30% | =
Hvid et al. (2010} Immobilization 14 1.0 (type Il fiber CSA) 1.8 - -
Hvid et al. (2011} Immobilization 14 = 1.6 (single fiber force) = =
Smith et al. {2012) Immobilization 4 23 35 - t+ MAFBx and MuRF1 gene
expression (4 days)
14 0.9 (fiber CSA) 1.1
Drummond et al. (2012) Bed-rest 7 0.6 - 40% | (postprandial) t mTOR protein content, |
mTOR phosphorylation in
response to EAA
Deutz et al. (2013) Bed-rest 10 0.5 0.9 [NS) 21% )

Wall (2013)
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Fysieke activiteit vermindert het risico op sterfte door
alle oorzaken met 41%

Study Relative risk (random) Relative risk {random)

or sub-category 2954 CI 254% Cl

01 Fitness test
Kohl 1992 men = 0.72 (0.57 0.91)
Blair 1996 men = 0.66 (0.55, 0.78)
Blair 1996 women —a 0.48 (0.31, 0.74)
Wei 1998 men - 0.63 (0.50, 0.80)
Church 2001 men —— 0.57 (0.41, 0.80)
Stevenson 2002 men - 0.63 (0.47, 0.B5)
Stevenson 2002 women —=— 0.54 (0.36, 0.81)
Evenson 2004 men —=— 0.53 (0.37,0.76)
Evenson 2004 women —s—- 0.43(0.27 0.68)

OaE(05Es, 0
Subtotal (95% Cl) 0.69 (0.53, 0.65)

Test for heterogenaity: x2=11.11, df=9 0|27), I1=19.0%
Tast for overall effect: F=10.13 (P<0.00001

Objective fitness test

—
U eli-raport

Lee 1995 men : 0.87 (0.78, 0.87)
Kaplan 1998 0.84 (0.77 0.92)
Ko 1997 o : 075 054,057 (not self-reported)
Leon 1997 men = 0.83(0.71,087)
Wannamethee 1998 men 0.65 (0.45, 0.94)
Weller 1998 women 0.73 (0.64, 0.99)
Davey Smith 2000 men B 0.83 (0.76, 0.90)
Rockhill 2001 women 0.63 (0.49, 0.80)
Gregg 2003 women 0.68 (0.59, 0.78)
Barengo 2004 men - 0.79 (0.70, 0.90)
Barengo 2004 women = 0.98 (0.83, 1.16)
Hillsdon 2004 0.52 (0.35, 0.78)
Hu FB 2004 women 0.65 (0.59, 0.71)
Richardson 2004 0.62 (0.44, 0.87)
BedsbeB 005 o .

Subtotal (95% CI) ¢

Test for heterogeneity: ¥2=11.11, df=9 (P=0}27), /2=19.0%
Test for overall effect: Z=10.13 (P<0.00001

Subtotal (95% Cl) 0.71 (0.66, 0.78)
Test for heterogeneity: x2=120.35, df=24] (P& 0.00001), I*=B80.1%
Test for overall effect: Z=9.52 (P<0.00001)
Total (95% Cl) 0.67 (0.63, 0.72)
Test for heterogeneity: y2=149.47, di=34(P£0.00001), 12=77.3%
Test for overall effect: Z=11.91 (P<0.00001

01 02 o8 1 2 & 10 Nocon 2008
Active  Inactive

0.59 (0.53, 0.65




Lichamelijke activiteit vermindert het risico op
cardiovasculaire mortaliteit met 57%

Study Relative risk (random) Relative risk (random)

or sub-category 95% CI 95% CI

01 Fitness test

Arraiz 1992 4 = 0.19 (0.06, 0.54)
Kohl 1992 men —— 0.62 (0.46, 0.83)
Blair 1995 men — 0.22 (0.12, 0.40)
Wei 1999 men —a— 0.59 (0.39, 0.89)
Church 2001 men —= 0.44 (0.23, 0.84)
Stevenson 2002 men —= 0.65 (0.41, 0.03)
Stevenson 2002 women —_— 0.35 (0.16, 0.77)
Evenson 2004 men e 0.67 (0.39,1.13)

Evenson 2004 women 4—8——

0.26 (0.10, 0.67)

N34 (0a0 04a)

Subtotal (95% CI)

Test for overall effect: Z=6.00 (P<0.00001

0.43 (0.33, 0.57)

Test for heterogeneity: ¥2=22.65, df=9 (P=0[007) -‘2=60£’n

02 Self-report
Kaplan 1996 = 0.81 (0.71, 0.93)
Leon 1997 men = 0.75 (0.59, 0.96)
Wannamethee 1998 men — 0.65 (0.37, 1.14)
Weller 1998 women — 0.51 (0.28, 0.92)
Davey Smith 2000 men —— 0.72 (0.57, 0.92)
Rockhill 2001 women —&— 0.69 (0.49, 0.97)
Fang 2003 - 0.78 (0.66, 0.91)
Gregg 2003 women - 0.58 (0.46, 0.74)
Barengo 2004 women — 0.89 (0.68, 1.17)
Hu FB 2004 women —- 0.53 (0.42, 0.66)
Hu G 2005 men - 0.71 (0.62, 0.82)

Subtotal (95% CI)
Test for heterogeneity: ¥2=22.65, df=9 (P=0
Test for overall effect: Z=6.00 (P<0.00001)

007), 12=60.3%

0.43 (0.33, 0.57)

Test for heterogeneity: ¥2=31.84, di=19 (P=
Test for overall effect: Z=12.00 (P<0.00001
Total (95% Cl) ¢

Test for heterogeneity: ¥2=74.73, df=29 (P<
Test for overall effect: Z=11.12 (P<0.00001

0.03), T2=40.3%

0.65 (0.60, 0.70)
0.00001), 12=61.2%

0.1 0.2 0.5
Active

1 2 5 10
Inactive

Nocon 2008




Ve Australian Government

7Stk Department of Health and Ageing

AMERICAN COLLEGE
of SPORTS MEDICINE,




World Health Organization 2020 guidelines on
physical activity and sedentary behaviour

Table 4 Summary of the WHO Guidelines on physcial activity and sedentary behaviour.

These public health guidelines are for all populations across the age groups from 5 years of age and above, irrespective of gender, cultural background or
socioeconomic status and are relevant for people of all abilities. Those with chronic medical conditions and/or disability and pregnant and postpartum women

should try to meet these recommendations where possible and as able.

Physical activity

Children and adolescents
(aged 5-17 years), induding
those living with disability

health outcomes: physical fitness (cardiorespiratory and muscular fitness),

cardiometabolic health (blood pressure, dyslipidaemia, glucose and insulin

resistance), bone health, cognitive outcomes (academic performance, executive
function) and mental health (reduced symptoms of depression) and reduced
adiposity.

It is recommended that:

» Children and adolescents should do at least an average of 60 min/day of
moderate-to-vigorous intensity, mostly aerobic, physical activity, across the
week;

» Vigorous-intensity aerobic activities, as well as those that strengthen muscle

and bone should be incorporated at least 3 days a week.

irong recommendation

Adults adults, physical activity confers benefits for the following health outcomes: all-

(aged 18-64 years) including | juse mortality, cardiovascular disease mortality, incident hypertension, incident

those with chronic conditions [Spe 2 diabetes, incident site-specific cancers, mental health (reduced symptoms of

and those living with xiety and depression), cognitive health and sleep ; measures of adiposity may
disability 0 improve.

s recommended that:

»  All adults should undertake regular physical activity;

»  Adults should do at least 150300 min of moderate-intensity aerobic physical
activity, or at least 75-150min of vigorous-intensity aerobic physical activity,
or an equivalent combination of moderate-intensity and vigorous-intensity
activity throughout the week for substantial health benefits;

»  Adults should also do muscle-strengthening activities at moderate or greater
intensity that involve all major muscle groups on 2 or more days a week, as
these provide additional health benefits.

Strong recommendation

» Adults may increase moderate-intensity aerobic physical activity to >300 min,

or do >150min of vigorous-intensity aerobic physical activity, or an
equivalent combination of moderate-intensity and vigorous-intensity activity
throughout the week for additional health benefits (when not contraindicated
for those with chronic conditions).

pnditional recommendation

Older adults older adults, physical activity also helps prevent falls and falls-related injuries

(aged 65 years and older) d declines in bone health and functional ability.

induding those with chronic is recommended that:

conditions and those living ; for adults, plus

with disability As part of their weekly physical activity, older adults should do varied

multicomponent physical activity that emphasises functional balance and

strength training at moderate or greater intensity on 3 or more days a week,
to enhance functional capacity and to prevent falls.

Strong recommendation

Sedentary behaviour

behaviour are associated with detrimental effects on the

following health outcomes: fitness and cardiometabolic

health, adiposity, behavioural conduct/pro-social behaviour
and sleep duration.

It is recommended that:

» Children and adolescents should limit the amount of
time spent being sedentary, particularly the amount of
recreational screen time.

Strong recommendation

In adults, higher amounts of sedentary behaviour are

associated with detrimental effects on the following

health outcomes: all-cause mortality, cardiovascular

disease mortality and cancer mortality and incidence of

cardiovascular disease, type 2 diabetes and cancer.

It is recommended that:

P Adults should limit the amount of time spent being
sedentary. Replacing sedentary time with physical
activity of any intensity (including light intensity)
provides health benefits;

» To help reduce the detrimental effects of high levels of
sedentary behaviour on health, adults should aim to
do more than the recommended levels of moderate-to-
vigorous physical activity.

Strong recommendation

As for adults
Strong recommendation

Bull 2020



De richtlijnen zijn van toepassing op
alle mensen

Table 4 Summary of the WHO Guidelines on physcial activity and sedentary behaviour.

These public health guidelines are fn'.'qL all populationd across the age groups from |5 years of agq and above, |irrespective of gender|cultural background|or
socioeconomic statug.]and are relevant for people of{all abilities|Those with chronic medical conditions and/or disability|and pregnant and postpartum women

should try to meet these recommendations where possible|and as able.




Adults

(aged 18—64 years) including
those with chronic conditions
and those living with
disability

World Health Organization 2020 guidelines on
physical activity and sedentary behaviour

Aérobe fysieke activiteit

Light i. high
physical activity physicai activity physical activity

An intensity that ay last up to about 30
minutes or for no longer than about 10
minutes, respectively

An aerobic activity that does not
cause a noticeable change in
breathing rate, an intensity that can
be sustained for at least 60 minutes

An agfobic activity that is able to be

conducted whilst maintaining a

conversation uninterrupted, an

intensity that may last between 30
and 60 minutes

150-300 min 75=-150min
= 295=5h OR = 195°205h

Tweek Tweek



World Health Organization 2020 guidelines on
physical activity and sedentary behaviour

Adults

(aged 18—64 years) including
those with chronic conditions
and those living with
disability

Bull 2020



Adults

(aged 18—64 years) including
those with chronic conditions
and those living with
disability

World Health Organization 2020 guidelines on
physical activity and sedentary behaviour
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World Health Organization 2020 guidelines on
physical activity and sedentary behaviour

Table 4 Summary of the WHO Guidelines on physcial activity and sedentary behaviour.

These public health guidelines are for all populations across the age groups from 5 years of age and above, irrespective of gender, cultural background or
socioeconomic status and are relevant for people of all abilities. Those with chronic medical conditions and/or disability and pregnant and postpartum women
should try to meet these recommendations where possible and as able.

Physical activity

Sedentary behaviour

Children and adolescents
(aged 5-17 years), induding
those living with disability

Adults

(aged 18-64 years) including
those with chronic conditions
and those living with
disability

Older adults

(aged 65 years and older)
induding those with chronic
conditions and those living
with disability

In children and adolescents, physical activity confers benefits for the following
health outcomes: physical fitness (cardiorespiratory and muscular fitness),
cardiometabolic health (blood pressure, dyslipidaemia, glucose and insulin
resistance), bone health, cognitive outcomes (academic performance, executive
function) and mental health (reduced symptoms of depression) and reduced

adiposity.
It is recommended that:

» Children and adolescents should do at least an average of 60 min/day of
moderate-to-vigorous intensity, mostly aerobic, physical activity, across the

week;

» Vigorous-intensity aerobic activities, as well as those that strengthen muscle

and bone should be incorporated at least 3 days a week.
Strong recommendation

In adults, physical activity confers benefits for the following health outcomes: all-
cause mortality, cardiovascular disease mortality, incident hypertension, incident
type 2 diabetes, incident site-specific cancers, mental health (reduced symptoms of
anxiety and depression), cognitive health and sleep ; measures of adiposity may

also improve.
It is recommended that:
»  All adults should undertake regular physical activity;

»  Adults should do at least 150300 min of moderate-intensity aerobic physical
activity, or at least 75-150min of vigorous-intensity aerobic physical activity,
or an equivalent combination of moderate-intensity and vigorous-intensity
activity throughout the week for substantial health benefits;

»  Adults should also do muscle-strengthening activities at moderate or greater
intensity that involve all major muscle groups on 2 or more days a week, as

these provide additional health benefits.
Strong recommendation

» Adults may increase moderate-intensity aerobic physical activity to >300 min,
or do >150min of vigorous-intensity aerobic physical activity, or an
equivalent combination of moderate-intensity and vigorous-intensity activity
throughout the week for additional health benefits (when not contraindicated

for those with chronic conditions).

In older adults, physical activity also helps prevent falls and falls-related injuries

and declines in bone health and functional ability.
It is recommended that:
As for adults, plus

» As part of their weekly physical activity, older adults should do varied

multicomponent physical activity that emphasises functional balance and

strength training at moderate or greater intensity on 3 or more days a week,

to enhance functional capacity and to prevent falls.
Strong recommendation

In children and adolescents, higher amounts of sedentary
behaviour are associated with detrimental effects on the
following health outcomes: fitness and cardiometabolic
health, adiposity, behavioural conduct/pro-social behaviour
and sleep duration.

It is recommended that:

» Children and adolescents should limit the amount of
time spent being sedentary, particularly the amount of
recreational screen time.

Strong recommendation

In adults, higher amounts of sedentary behaviour are

associated with detrimental effects on the following

health outcomes: all-cause mortality, cardiovascular

disease mortality and cancer mortality and incidence of

cardiovascular disease, type 2 diabetes and cancer.

It is recommended that:

P Adults should limit the amount of time spent being
sedentary. Replacing sedentary time with physical
activity of any intensity (including light intensity)
provides health benefits;

» To help reduce the detrimental effects of high levels of
sedentary behaviour on health, adults should aim to
do more than the recommended levels of moderate-to-
vigorous physical activity.

Strong recommendation

As for adults
Strong recommendation

Bull 2020



Older adults

(aged 65 years and older)
induding those with chronic
conditions and those living
with disability

World Health Organization 2020 guidelines on
physical activity and sedentary behaviour

In older adults, physical activity also helps|prevent falls and falls-related injuries|  As for adults
and declines in| bone health and functional ability. Strong recommendation
It is recommended that:
As for adults, plus
- As part of their weekly physical activity, older adults should do varied
multicomponent physical activity that emphasises functional balance and
strength training at moderate or greater intensity on 3 or more days a week,
to enhance functional capacity and to prevent falls.
Strong recommendation




Older adults
(aged 65 years and older)

induding those with chronic

conditions and those living
with disability

World Health Organization 2020 guidelines on
physical activity and sedentary behaviour

In older adults, physical activity also helps prevent falls and falls-related injuries

and declines in bone health and functional ability.

wveekly physical activity, older adults should do varied

multicomponent physical activity that emphasiseq functional balance jand

strength fraining at moderate or greater intensity on
to enhance functional capacity and to prevent falls.
Strong recommendation

As for adults

B or more days a week,

Strong recommendation
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Research

Open Access

adults

Zhi-Guan Huang," Yun-Hui Feng,? Yu-He Li,’

Conclusions: Tai Chi is effective for preventing falls in
older adults. The preventive effect is likely to incre

with exercise frequency and Yang style Tai Chi see “nowax 2001 2 38 2% 3
to be more effective than Sun style Tai Chi.

Chang-heng Lv’

Study ¢ L8 LAY E ) AL =L AL : tULLELLIS s

Wolf 2003 69 145 85 141 11.§%
Li 2005 27 95 43 93 S5
Faber 2006 45 78 48 90 88

Voukelatos 2007 7 347 81 337 829
Woo 2007 15 60 A 60 3.4%
Logghe 2009 58 138 59 131 85%
Zeng 2009 2 63 5 61 04%
Huang 2010 4 AN 7 38 08%
Huang 2011 3 56 8 52 086%

Taylor 2012 243 453 140 231 16.2%
Li2012 19 865 26 65 37%
Tousignant 2013 29 49 35 44 84%
Taylor 2014 13 30 21 28 39%
Gao 2014 8 37 19 39 19%
Day 2015 99 204 112 205 12.7%
Total (95% CI) 1889 1650 100.0%
Total events 727 746

Heterogeneity. Tau*= 0.01, Chi*= 2222, df=15(P=0.10), F= 32%
Test for overall effect Z= 4.40 (P < 0.0001)

-analysis:

Risk Ratio

Risk Ratio

0 78 [0.56,1.09)
0.79(0.64,0.98]
0.61[0.42,0.91]
1.08(0.82,1.42]
0.85(0.64,1.13]
0.48(0.29,0.80)
093(0.71,1.23)
0.39(0.08,1.92)
0.70(0.23,2.18]
0.35[0.10,1.24)
0.89(0.77,1.01)
0.73[0.45,1.18]
0.74 [0.56, 0.98]
0.58 (0.36, 0.92)
) 44 (0.22,0.89]
89 [0.74,1.07)

0.80[0.72, 0.88]

m, 95% Cl

4

4

* | }+ lll}il

0.2 05 1 2

Favours Tai Chi

Favours control
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Effectiveness of Tai Chi o nd N
physical function among commt

chronic disease: A systematic review and meta analy51s

Yu Ting Choo?, Ying Jiang?, Jingfang Hong"*, Wenru Wang?*

#Alice Lee Centre for Nursing Studies, Yong Loo Lin School of Medicine, National University of Singapore, Level 2, Clinical Research Centre, Block MD 11, 10
Medical Drive, Singapare
bschool of Nursing, Anhui Medical University, China

Conclusion: Tai Chi was found to have favourable effects on QoL and &epressive symptoms of older adults
with chronic disease which can act as a complement to disease management. However, future research
can be improved to explore theoretical framework and include high-quality studies with larger sample

sizes.



Review

The effect of Tai Chi in elderly individuals with_sarcopenia and frailty: 2

systematic review and meta-analysis of randomized cONtroiied trials

Chia-Yu Huang >"”", Peter Karl Mayer “*>*, Mei-Yao Wu““"”, Dung-Huan Liu® """
3 L] 3
Pei-Ching Wu “#°, Hung-Rong Yen ”&® 55570

Conclusions: Our results demonstrated that patients with frailty or sarcopenia who practiced Tai Chi exhibited
improved physical performance in the 30-second chair stand test, the Timed up and go test, number of falls and
fear of falling. However, there was no difference in muscle mass, grip strength, gait speed, or Short Physical
Performance Battery score between the Tai Chi and control groups. Improvements in the sit-to-stand test, bal-
ance, diastolic blood pressure, Mini-Mental State Examination score, and depression and quality of life assess-
ments were found when comparing the Tai Chi cohort to the nonexercise control cohort rather than the exercise
control cohort. To explore the effectiveness of Tai Chi in sarcopenic and frail elderly individuals more
comprehensively, a standardized Tai Chi training prescription and a detailed description of the study design are
suggested for future studies.
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