Veel zitten

Wat zijn de effecten en wat kunnen we eraan doen?

Dominique Hansen, PhD, FESC
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Wat raadt de WHO aan?

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

Strong recommendation, moderate certainty evidence
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=300

minutes

moderate-intensity
aerobic physical
activity
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=150
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aerobic physical
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or an equivalent combination throughout the week

Fysieke activiteit is: recreatie en ontspanning
(gestructureerd bewegen, sport en spel), actieve
verplaatsing, huishoudelijke taken en werk
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Wat raadt de WHO aan?

days

a week

For additional health benefits:
On at least

muscle-strengthening
activities at moderate
or greater intensity that
invelve all major muscle
groups.

World Health
Organization

> 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, moderate certainty evidence
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Wat raadt de WHO aan?

i gj\‘) World Health
\i\@ /‘1,‘/ Organization

person sweating or becoming short of breath.

Low-intensity physical activity is between 1.5 and 3 METSs, i.e.
activities with energy cost less than 3 times the energy
expenditure at rest for that person. This can include slow walking,
bathing, or other incidental activities that do not result in the

On an absolute scale, moderate-intensity refers to the physical
activity that is performed at 3.0-5.9 times the intensity of rest. On
a scale relative to an individual’s personal capacity, moderate-
intensity physical activity is usually a 5 or 6 on a scale of 0-10.

On an absolute scale, vigorous intensity refers to physical
activity that is performed at 6.0 or more METS. On a scale
relative to an individual’s personal capacity, vigorous-intensity

physical activity is usually a 7 or 8 on a scale of 0-10.
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Wat raadt de WHO aan?

For additional health benefits:

more than
(or)

300

minutes

moderate-intensity
aerobic physical
activity

'U'W'U'

more than

150

minutes

vigorous-intensity
aerobic physical
activity

-

or an equivalent combination throughout the week

World Health
Organization

> Adults may increase moderate-intensity
aerobic physical activity to more than
300 minutes; or do more than 150
minutes of vigorous-intensity aerobic
physical activity; or an equivalent
combination of moderate- and
vigorous-intensity activity throughout
the week for additional health benefits.

Conditional recommendation, moderate certainty evidence
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Wat raadt de WHO aan?

It is recommended that:

> 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.

Strong recommendation, moderate certainty evidence

> 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-intensity
physical activity.

Strong recommendation, moderate certainty evidence

World Health
Organization

LIMIT
the amount of time A
spent being sedentary

R v
REPLACE

with more physical
activity of any intensity
(including light intensity).

W 4
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Wat denken jullie?

= In een persoon vanaf 65 jaar...
= s wat minder fysieke activiteit al voldoende

= Dient dezelfde bewegingsrichtlijnen gevolgd
worden

» [s meer fysieke activiteit nodig

te
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Wat raadt de WHO aan?

On at least

varied
multicomponent
physical activity that
emphasizes functional

balance and strength
days training at moderate
a week or greater intensity.

Wi

{@@ World Health
\&#Y Organization

> As part of their weekly physical
activity, older adults should do varied
multicomponent physical activity that
emphasizes 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, moderate certainty evidence
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= In een persoon vanaf 65 jaar...
= s wat minder fysieke activiteit al voldoende

= Dient dezelfde bewegingsrichtlijnen gevolgd te
worden

= Is meer fysieke activiteit nodig
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Hoe (in)actief zijn we?

KNOWLEDGE IN ACTION




Wat denken jullie?

= Hoeveel % van de Europese bevolking
beweegt voldoende?

= 50%
= 259,

» <10%
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Hoe (in)actief zijn we?

HOW OFTEN DO YOU EXERCISE
OR PLAY SPORT?

7' WITH SOME

REGULARITY

} 4
/ REGULARLY 330/0

“ 7%

SELDOM

14%

NEVER

L6%

»
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= Hoeveel % van de Europese bevolking
beweegt voldoende?

= 50%
= 259,

» <10%
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Hoe (in)actief zijn we?

RESULTS FOR
“AT LEAST ONCE A WEEK"

4

62% <;

'-._-_'-

e L)
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Wat denken jullie?

= Wie zit er het meest?
= Groep 15-24 jaar
= Groep 25-39 jaar

= Groep >55 jaar
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Hoe (in)actief zijn we?
HOW MANY HOURS DO YOU SPEND
SITTING DOWN EACH DAY? Q
HALF OF YOUNG PEOPLE (15-24) ol% L0y
SAY THEY SPEND 5.5 HOURS OR
MORE SITTING DOWN EACH DAY 38% 38% ’
RESULTS FOR “5.5 HOURS OR MORE"
15-24 25-39 40-34 29+
44
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= Wie zit er het meest?

= Groep 15-24 jaar

= Groep 25-39 jaar

= Groep >55 jaar
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Waarom is dit zo belangrijk?




Hoe meer je beweegt...

Minimum amount of physical activity for reduced mortality
and extended life expectancy: a prospective cohort study

Chi Pang Wen®, fockson P Man War, Min Kuang Tsal, ¥1Chen Yang, Ting Yuan David Cheng, Merg-Chif Lee, Hui Ting Chan, ChisenKiang Tsog,

-

Shan Pou Tsal ey W

416175 individuals

average follow-up of 805 years

Lancet 2011; 378: 1244-53

50— ---- Vigorous
~--- Moderate
— Total
— 404
£ 35%
5 A
S % __—
T 304 ) e
£ —
= 20% _—
= F -
E 204 _ ik
s Sooa%
3 A
< 1w f/"- :
P
0 T T T T T T T T T T |
0 10 20 30 40 50 60 70 80 Qo 100 110
Daily physical activity duration (min)
Figure 2: Daily physical activity duration and all-cause mortality reduction
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Hoe meer je beweegt...

Voldoende bewegen =

Dementie: -30%
Heupfracturen: -68%
Hart- en vaatziekten: -35%
Type 2 diabetes: -40%
Darmkanker: -30%
Borstkanker: -20%
Depressie: -30%

10 jaar langer leven in heren
5 jaar langer leven in dames

(4 g

Zaccardi F, et al. Comparative Relevance of Physical Fithess and Adiposity on Life Expectancy: A UK UHASSEI'T
Biobank Observational Study. Mayo Clin Proc. 2019;94:985-994 W




Hoe meer je beweegt...
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Wat denken jullie?

= Ten opzichte van niet sporten
= VVerhoogt topsport de levensverwachting
= VVerlaagt topsport de levensverwachting

= Heeft topsport niet veel impact op de
levensverwachting

(4 g
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Is topsport dan gevaarlijk?

Leisure Time Physical Activity and Mortality
A Detailed Pooled Analysis of the Dose-Response Relationship

=annah Aqam, MHS, P Steven O Maore, PRl lps Ratel, FAC- Paedels =arge, S00;

Ay Bernnglon o Gone e, UBh; Babs @ eanstben, MELE, 8HY; St Lo Campbel, Fhio:
witha Frewdman, JOLPWD: Chedbete Wil pess, 60 M5, FOD: Hae Qe &ckaon a0, Fbl:
Whartha S Lirst, MG LW s, MRRS, ST Charies B Mattnewss, TR0
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661.137 participants (291.485 men and 369.652 women), followed for 14.2 follow-up years, observing 116 686 deaths
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Wat denken jullie?

= Ten opzichte van niet sporten
= Verhoogt topsport de levensverwachting
= VVerlaagt topsport de levensverwachting

= Heeft topsport niet veel impact op de
levensverwachting
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Economische consequenties

Globale jaarlijkse kost van fysieke inactiviteit

Minstens 67.000.000.000 euro
...en stijgende ieder jaar

44

Ding D, et al. The economic burden of physical inactivity: a global analysis of major non-communicable diseases. UHASSEI'T

Lancet. 2016 Sep 24;388(10051):1311-24. w




Waarom fitheid zo belangrijk is

CENTRAL ILLUSTRATION Physical Fitness and Longevity: All-cause Mortality

Midlife Cardiorespiratory Fitness

1.00 4

0.75 1

0.50 4

Cumulative Incidence

0.25 1

0.00

Test for trend

Maximal Oxygen Consumption (VO2max) & All-Cause Mortality
5,107 Men Free of Cardiovascular Disease at Inclusion Followed up to 46 Years

p = 0.001

0 10 20 30
Years of Follow-Up

Clausen, 15.R. et al. J Am Coll Cardiol. 2018;72(9):987-95.

40

— Below Lower Limit of Mormal (VO;max) —— Low Normal (VO;max)
—— High Normal (VO;max) —— Above Upper Limit of Normal (VO:max)

50

Vopmax — maximal oxygen consumption.

Cumulative inddence of all-cause mortality according to categories of age-adjusted cardiorespiratory fitness level in 5,107 middle-aged, employed men without
cardiovascular disease (CVD) followed up for up to 46 years. Cardiorespiratory fitness was related to longevity in a dose-response-dependent manner.
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Waarom fitheid belangrijk is

Cardiorespiratory fitness
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Muscular strength (thirds)

Number of men and age adjusted all cause death rates per 10 000 person years according to thirds of muscular strength and b
cardiorespiratory fitness categories (n=8762 men aged 20-80 years).
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Waarom is fitheid gerelateerd aan levensverwachting?

,r". — 4 ¥ I".‘l ==
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Mitochondria
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Beweging doet zoveel meer...

KNOWLEDGE IN ACTION




Wat denken jullie?

= Ons genoom ligt vast...beweging zal dus niet
veel invloed hebben

= Ons genoom is er wel, maar toch zal
beweging ervoor zorgen dat genexpressie in
onszelf kan veranderen

= Het gaat nog verder: beweging kan ervoor
zorgen dat genexpressie in onze
toekomstige kinderen kan veranderen
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De Nederlandse hongersnood (1944-45)

Goboren in die periode?

Meer hart —en vaatziekten, zwaarlijvigheid en
chronische longziekten als volwassene

Hoe kan dit?
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Chromosome

Histone

®Regulation of chromatin
structure by histone proteins
(Positioning and post-translational
modifications)

~

i

70atl Chromatin AceylEnup

COCH;

Methyl group

(«B: DNA acetylation

DNA accessible, gene active

DNA inaccessible, gene inactive

@

Chemical modification of nucleosides
(DNA methylation, hydroxymethylation)

Transcriptional
machinery

mRNA

mRNA
degradation

@g}jmicroRNA

Altered protein

translation Protein translation
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Barrés R et al. Nature Reviews Endocrinology 12 (2016): 441-451.
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Mitochondrial biogenesis

Insulin sensitivity

mitochondrial apoptosis

Suppression of pro-
inflammatory cytokines

Epigenetic
background
Fitness Type of exercise, intensity,
Performance duration, frequency,
“ Q progression and rest
Exercise
Physiopathological
status Hiarventions Likes and dislikes
3 Eplgenenc modification
DNA methyl tion, histone modification, amf’ .
nopscoding RNAs
Adipose
tissue — ‘./‘:Jﬂusde
\
r
Type 2 diabetes Cardiovascular disease Obesity
Insulin resistance Dyslipidemia
Endurance exercise Low-intensity endurance Low-intensity Endurance exercise:
improves: exercise: endurance exercise:
P Reduction of
Muscle regeneration Inhibition of the Improves

intramyocellular lipid

cardiorespiratory fitness atant

Decrease in intracellular
lipid accumulation

Reduces risk of
atherogenesis and
endothelial dysfunction Alteration in genes

involved in lipogenesis

Color version available onine
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Early Life Stimuli

Epigenetic modifications Later Life Stimuli

.
>

Anabolic, catabolic or metabolic stimuli alters

DNA methylation & histone acetylation.

Binding of MeCP2 to methylated CpG dinucleo-
tides alters chromatin structure and represses
gene transcription in part via recruitment of
histone deacetylases (HDACs).

novo DNA methylation primar
Iy occurs on CpG dinucleotide
pairs at the 5’ site of cytosine
bases creating 5-methylcytosine
{SmmC) via DNMT3a/b.
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Once methylation is not required the demethylases (TET1, 2,
& 3) convert the SmC to S-hydroxymethyl cytosine (ShmC)

for subsequent removal via base excision repair,
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Later life encounter with anabolic, catabolic or

metabolic stimuli. Is the epigenetic control of

transcription based on retention of epigenetic
modifications from early life stimuli?

| Altered DNA methylation and histone acetyla-
tion activates or suppresses gene transcrip-
tion. Epigenetic modifications retained over-
time?

F We propose that stable epigenetic modifications re-
tained following an environmental encounter in earlier

life can affect the control of gene transcription when

the same or similar stimuli is encountered in later life.
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Joji Kusuyama'?, Ana Barbara Alves-Wagner'?, Nathan S. Makarewicz' and Laurie J. Goodyear

Effects of maternal and paternal exercise on
offspring metabolism
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Fig. 5 | Effects of exercise training in rodents on F, gametes and placenta, and on F, newborns and adults. V

When dams are exposed to exercise before
and during pragnancy, their cocylas and placentas are allected, Although litler size and pup weight are generally nol allected by matarnal exercise,

numerous beneficial metabolic changes occur in offspring and are most prevalent in adulthood. Sires exposed to exerciss have numercus alterations in
sperm, and these changes probably mediate the beneficial metabolic changes In F, offspring. Some sex-spacific adaptations are seen In the offspring In
responsa to hoth matamal and paternal axarcise. Tho beneficial effects of parantal axarcise offspring may be propagated across subsegquont generations,
thus ensuring healthier lite cycles for further progeny
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offspring metabolism

Fig. 2 | Parental exercise training affects parents and offspring. When
women exercise before pregnancy, their oocytes may be affected, and
exercise during pregnancy affects the placenta. These alterations result

in numerous effects in F, newborns—adaptations that may continue into
adulthood. When men are exposed to exercise before breeding, their
sperm physiology is altered, thus potentially leading to changes in the F,
newborns, Whether these changes affect the health of the offspring as they
age to adulthood is unknown. More studies are needed to understand the
effects of maternal and paternal exercise on offspring health in adulthood
and to determine mechanisms underlying these effects.

Effects of maternal and paternal exercise on

Joji Kusuyama'?, Ana Barbara Alves-Wagner'?, Nathan S. Makarewicz' and Laurie J. Goodyear 1%
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= Ons genoom ligt vast...beweging zal dus niet
veel invloed hebben

= Ons genoom is er wel, maar toch zal
beweging ervoor zorgen dat genexpressie in
onszelf kan veranderen

= Het gaat nog verder: beweging kan
ervoor zorgen dat genexpressie in onze
toekomstige kinderen kan veranderen
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Welkom in de wereld van telomeren...

If you look closely,
you will see that my
chromosome is wearing

| akey aspect of
0 \\ cell division. //
“ o

,/L‘et's learn abou;\l

a fancy cap.

-
\
|

V4

Telomere

The hat is called a “Telomere”.
It allows me to copy my

DNA safely.
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Each time | divide,
my telomere gets a little shorter.

When the telomere becomes too short,

| can't divide anymore,
(Short telomeres causes senescence.)
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The Association Between Physical Activity
in Leisure Time and Leukocyte Telomere Length

[ Adjusted for age, sex, and
extraction year (P<.001)
[ Adjusted for age, sex, extraction

year, BMI, smoking, and SES (P=.002)
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6.7 Figure 2. Mean telomere length and standard error bars for physical
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Figure 1. Mean telomere length and standard error bars by physical activity
level in leisure time. See the “Methods” section for an explanation of the
activity levels. BMI indicates body mass index; kb; kilobases; and

SES, socioeconomic status.
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De spieren praten
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Wat zijn de effecten van (veel) zitten?

KNOWLEDGE IN ACTION
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Morris JN, et al. Incidence and prediction of ischaemic heart-disease in London busmen. Lancet. 1966;2(7463):553-9. W




Wat denken jullie?

= Stel dat je volgens WHO voldoende beweegt,
en je daarnaast 5 uur of meer zit per dag.
Met hoeveel % stijgt je kans op vroegtijdig
overlijden?
= 0%
= 20%

= 35%

(4 g
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meta-analysis of data from more than 1 million men and women. Lancet. 2016;388(10051):1302-10 W



= Stel dat je volgens WHO voldoende beweegt,
en je daarnaast 5 uur of meer zit per dag.
Met hoeveel % stijgt je kans op vroegtijdig
overlijden?
= 0%
= 20%

= 3500
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Wat doet zitten?

2.254 Kans op overlijden door hart -en vaatziekte

2.004
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1.00+
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Patterson R, et al. Sedentary behaviour and risk of all-cause, cardiovascular and cancer mortality, and incident —m
type 2 diabetes: a systematic review and dose response meta-analysis. Eur J Epidemiol. 2018;33:811-829




Hoe komt dit?

If you don’t use it, you will loose it

(4 g
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De Dallas bed rust studie
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Figure 2. Absolute Vo,max before and after bedrest in 1966 and
current values.

3 weken in het bedje liggen...

Is gelijk aan 20 jaar verouderen!

44

Saltin B, et al. Circulation 1968; 38(suppl! VII):VII-1-VII-78.
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Zeven dagen in bedje liggen in gezonde
personen

1.4 kg spiermassa verlies

= 7% daling in spierkracht

= 8% daling in spier uithoudingsvermogen
= 6% daling in VO2 piek

29% daling in insuline gevoeligheid

Dirks M, et al. Diabetes. 2016; 65: 2862-75 A \_';




Wat doet zitten?

Spierafbraak

Brozere botten

Zwakkere immuunfunctie

Verminderde functie bloedvaten

Daling metabolisme

Slechtere suikercontrole

Verminderde hartfunctie

Afname breinfunctie
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Kunnen we dit verhelpen?

KNOWLEDGE IN ACTION
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Kunnen we dit verhelpen?

Globale kans op overlijden
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Ekelund U, et al. Does physical activity attenuate, or even eliminate, the detrimental association of sitting time with mortality? A harmonised

meta-analysis of data from more than 1 million men and women. Lancet. 2016;388(10051):1302-10
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Fig. 3 (a) Twenty-four hour
glucose iIAUC during the last day
of each activity regimen,

(b) insulin resistance expressed as
HOMAZ2-IR on the morning after
each activity regimen,

(¢) duration of hyperglycaemia,
and (d) maximal reduction in
glucose level at 30 min during the
last day of each activity regimen.
Data are estimated means +SEM
(n =19 individuals). *p <0.05,
#¥p< (.01 vs Sitting regimen;

T, p=0.05 vs Exercise regimen
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Kunnen we dit verhelpen?

» Effecten van onderbreken of verminderen
van zittijd:

= Daling van buikomtrek en vetmassa
Betere suikercontrole

= Daling in systolische bloeddruk
Stijging in HDL cholesterol

...en meer effecten zullen nog ontdekt worden

(4 g

Nieste |, e al. Prev Med. 2021 Jul;148:106593.
Hadgraft NT, et al. Br J Sports Med. 2021 Feb;55(3):144-154. UHASSEI-T




Kunnen we dit verhelpen?

Maar verwacht geen effecten op fitheid
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Kunnen we dit verhelpen?
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Pas je calorie inname aan =

Torquati L, et al. Associations between indicators of energy intake and expenditure with excess weight and obesity among UHASSEI'T
women in sedentary and less-sedentary jobs. Prev Med. 2021 Jun;147:106507. W



Kunnen we dit verhelpen?

Fietsen of wandelen naar het werk

Daling in kans op vroegtijdig overlijden -9%
Daling in kans op overlijden door hart —en vaatziekten -15%

Grotere effecten bij langere afstanden >

UHASSELT

Dutheil F, et al. Sports Med. 2020 Dec;50(12):2237-2250. w
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Helaas toch nog complexer dan dat...

ledereen is fysiologisch/anatomisch anders

44
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Helaas toch nog complexer dan dat...

ledere gezondheidsindicator vereist andere vorm van beweging

44
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