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v forandrat rorelsemonster

v livsfarligt att sitta stilla, skarmsjukan
men latt att atgarda

v fysisk aktivitet forlanger livet?!

v var radd om telomerernal?
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Trends over 5 Decades in U.S. Occupation-Related
Physical Activity and Their Associations with Obesity

Timothy S. Church'®, Diana M. Thomas?, Catrine Tudor-Locke', Peter T. Katzmarzyk', Conrad P.
Earnest', Ruben Q. Rodarte’, Corby K. Martin', Steven N. Blair’, Claude Bouchard’

Church T et al. PLos one 2011;6:€19657



Trender | yrkesrelaterad fysisk aktivitet
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Figure 2. Trends in the prevalence of sedentary, light and moderate intensity occupations from 1960 to 2008.
doi:10.1371/journal pone D019657.9002

Church T et al. PLos one 2011;6:€19657
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Minskad energiforbrukning i arbetslivet hos
bade kvinnor och méan

255 o
‘-l-.u.u.
2.5 g T I
'-,...,.l..I Ota t
244 m‘
(]
[
2.40 ey
2 1“";“"“
ik

230 | . . . M

1860 1870 1500 1960 2000 2010

ear
1550 Mhkiaag M o
My any A an
1,480 - M
Mén
1,280 o
Kvinnor

1,260 -
1,160 4 : EwT—

1oy 1478 1950 19980 20 2000

omar

Church T et al. PLos one 2011;6:€19657



OPEN @ ACCESS Freely available online @ PLOS | ONE

45-Year Trends in Women’s Use of Time and Household
Management Energy Expenditure

Edward Archer', Robin P. Shook', Diana M. Thomas?, Timothy S. Church®, Peter T. Katzmarzyk?,
James R. Hébert*®, Kerry L. Mclver', Gregory A. Hand’, Carl J. Lavie®, Steven N. Blair'*

Archer E et al. Plos One 2013;8:56620



v nationell undersokning, kvinnor 19-64 ar
4 minskning av timmar hushallsarbete

v frn 26 timmar i veckan till 13 timmar (p<0.001)

1960

Archer E et al. Plos One 2013;8:56620



MEAMN: HM-hrsiweel

Oberoende av yrkesarbete eller ej

Household Management
(HM-hrsfweek)
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MEAN: HM-hrsiweek

Oberoende av alder

Household Management by Age Group
(HM-hrsiweek)
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Archer E et al. Plos One 2013;8:56620



Kraftigt sankt energiforbrukning
motsvarande ca 2500 kcal per vecka (360 kcal/dag)

MEAMN: kealiweelk

Household Management
Energy Expenditure (HMEE)
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Kraftigt sankt energiforbrukning
motsvarande ca 2500 kcal per vecka (360 kcal/dag)
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Pandemi

Stillasittandet orsakar var 10:e dodsfall
Lika farligt som rokning

W
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“In view of the jrevalence, global reach, snd
Mealth effect of phwscal nactivity, the e
shoud be appropeiately desonbed as
pandermsc, with Las sriching health, sconomic,
wviroesmental and socal conmeguencn.”

I-Min Lee et al, Lancet 2012; Published Online July 18



SPORT AND PHYSICAL ACTIVITY
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v'59 % |drottar eIIer motlonerar sallan eller aldrlg
v’ min motionerar mer &n kvinnor

v’ motionerandet avtar med aldern; 71 % av kvinnorna -
och 70 % av mannen 6ver 55 ar motionerar sallan
eller aldrig

v’ motionerar for hilsans skull
v’ motionerar inte pga tidsbrist

\
\
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Svenskar motionerar mest i hela Europa

70 % sager att de motionerar minst en gang i veckan
Y.




QO8. Why do you engage in sport or physical activity?

I 2%
To improve your health ' 61%

To improve fitness _ 4?;’:
- )

I 36
' I 3%

P 0%
Tohave fun = 249

To relax

To improve-nhysical performance  NEG_——_———— :i‘:'.:

iohi NN (4%
To control your weight S 24%

To improve your physical appearance N 223:34.

To be with friends  —— 22"2""_&.

To counteract the effects of ageing T I‘Q‘

To improve your seif-esteem M. 100

To develop new skilis 2::

To make new acquaintances Tl 5%

| 5%

For the spirit of competition EEl :’6';"

To better infegrate info society ™ g::

To meat people from other cultures LB
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QD8. What are the main reasons currently preventing you from practising sport

more regulary?

You do not have the time || NN :::

You lack motivation or are not interested
You have a disability or iliness

It is too expensive

You do not like competitive activities
You are afraid of the risk of injuries

You do not have friends to do sports with

There is no suitable or accessible sport
infrastructure close to where you live

You feel discriminated against by other
participants

You are already doing sports regularly
(SPONTANEQUS)

Other (SPONTANEOUS)

Don't know

I 0
I -
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....men, vi sitter ocksa mest!

CO6. How much lime do you spand silting on a usual day? This may
inchide time spant at a desk, visiting friends, studying or waiching
telewsion.

@ 2h30min or less

@ 2h31min to 5h30min

@ 5h31min to 8h30min

@ Bh31min or more
Don't know

Inner pie ; 2002 (EBS8.2 Oct,-Dec))
Ouler pie - 2013 (EBRD.2 Now.-Dec )

l-_——-/
%
-

European Commission. Eurobarometer 412 March 2014. Sport and Physical Activity.






The Avon Longitudinal Study Lo
of Parents and Children —1
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pagaende studie i Avon, UK

1991/1992 rekryterades 14 541 gravida kvinnor
barnen f6ljs fran 7 ars alder

forandring i fysisk aktivitet

12, 14 och 16 ars alder accelerometer 1 vecka

Mitchell JA et al. MSSE 2012; in press, epub



Mellan 12 till 16 ar

* Okade stillasittande tid med
20 resp. 23 minuter per dag och ar
hos pojkar och flickor

e totalt under de fyra aren
Okade stillasittandet
med 92 resp. 89 minuter per dag

 |att aktivitet minskade
med 82 resp. 83 minuter per dag

e kontinuerligt stillasittande
(> 30 minuter) 6kade med 121%

Mitchell JA et al. MSSE 2012; in press, epub



v féorandrat rorelsemaonster

livsfarligt att sitta stilla, skarmsjukan
v men latt att atgarda
v fysisk aktivitet forlanger livet?!

var radd om telomerernal?



Sittsjukan, skarmsjukan
— snart en pandemi




Stillasittande orsakar sjukdom och forkortar livet!

9 ' 0
" : W

Meta-analys

18 studier, 16 prospektiva och 2 tvarsnitt,
794.577 studiedeltagare, 15 studier av god/mycket god kvalitet

e

v/ 112 % o6kad risk for typ 2 diabetes

v/ 147 % okad risk for hjartkarlsjukdom

v 90 % 6kad risk att do i hjartkarlsjukdom
v’ 49 % 6kad risk att do

Wilmot et al. Diabetologia 2012;55:2895-2905.



Stillasittandet hotar var halsa!

Meta-analys

47 studier, 44 prospektiva, sjalvrapporterad sittande tid
Jamforelser mellan de mest stillasittande och de minst stillasittande

Okad risk for -
v’ diabetes 4 6
v’ hjartkarlsjukdom -

= v/ hjartkarl dod

\ \
v cancer ﬂ A
v/ cancer dod Z
Vtotal dodiighet [l 3™ 1

...men, 30% minskad risk
hos de som motionerade!

Biswass A et al. Ann Intern Med 2015; 162:123-32.




Livsfarligt att sitta stilla!

Television Viewing Time and Mortality
The Australian Diabetes, Obesity and Lifestyle Study (AusDiab)

D.W. Dunstan, PhD: E.L.M. Barr, PhD; G.N. Healy, PhD; J. Salmon, PhD: L.E. Shaw, MD:
B. Balkau, PhD: D.J. Magliano, PhD: A.J. Cameron, PhD; P.Z. Zimmet, PhD; N. Owen, PhD

8.800 friska, vuxna (> 25 ar, 3846 man,
4954 kvinnor) noggrann baslinjeundersékning
foljdes i snitt 7 ar, 284 dddsfall (87 CVD och 125 cancer)

TV-tittande > 4 tim/dag
(jmf under 2 tim/dag)

- 46 % Okad total dodlighet
- 80 % dkad hjartkarl dod

"multiadjusted” tex rokning, matvanor, alkohol
vikt, bukfetma, utbildning och motionsvanor

Dunstan DW et al. Circulation 2010; e pub 11/1 2010
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Sitta framfor TVn
forkortar livet
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Figure 2  Life expectancy at birth by average daily amount of TV viewing time. Men in continuous lines and women in dashed lines; means
(bold) and 95% uncertainty intervals.

Varje timme framfor TVn forkortar livet
med 22 minuter hos man och kvinnor dver 25 ar

Veerman JL, et al. Br J Sports Med 2011; e pub.



’Sitting is the new smoking”

Varje timme framfor TVn forkortar livet
med 22 minuter hos man och kvinnor dver 25 ar

Veerman JL, et al. Br J Sports Med 2011; e pub.



Pandemi

Stillasittandet orsakar var 10:e dodsfall

Lika farligt som rokning
v

I-Min Lee et al, Lancet 2012; Published Online July 18



v féorandrat rorelsemaonster

livsfarligt att sitta stilla, skarmsjukan
v men latt att atgarda
v fysisk aktivitet forlanger livet?!

var radd om telomerernal?



Det lOnar sig att ta en benstrackare!

NHANES, USA

US National Health and Nutrition
Examination Survey

2003/04 och 2005/06
4757 vuxna

stillasittande tid mattes | ¥
med accelerometer under 1 vecka ‘1 m | n u\tQJ /]
”’Breakers”

4 lagre midjematt (- 4 cm)

v’ finare blodfetter (hogre HDL, lagre triglycerider)
v’ lagre inflammationspaslag (CRP)

v’ battre sockerbalans (mindre insulinresistenta)

Healy, GN et al. Eur Heart J 2011;32:590-7.



En benstrackrare minskar
glukos -och insulinnivaer efter maltid!

Overviktiga , n=19, 45-65 ar
”Cross-over trial”

Testmal a 75 socker och 50 gram fett
5 timmar

+* Konstant sittande

+* Sittande med latt benstrackare a 2 min var 20 min

+* Sittande med mattligt hard benstrackare a 2 min var 20 min
Blodsocker och insulin mattes

Dunstan D et al. Diabetes Care 2012; 35:976-83.



En kort benstrackare har stor effekt!
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Dunstan D et al. Diabetes Care 2012; 35:976-83.
Copyright © 2011 American Diabetes Association, Inc.



Aven risken fér blodproppar minskar

Lrarierr apied

Arl-.-i-.-ur-u.- Acimiry Brascs

Howard BJ et al. MSSE 2013;45;1285-91.



...och blodtrycket sjunker

Nutrition, Metabolism & Cardiovascular Diseases (2014) xx, 1-7

Available online at www.sciencedirect.com

Nutrition, Metabolism & Cardiovascular Diseases

40 o

o
ELSEVIER journal homepage: www.elsevier.com/locate/nmed

Breaking up prolonged sitting reduces resting blood pressure in
overweight/obese adults
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Larsen RN et al. NMCD 2014:24:976-82



Bryt stillasittandet!
Underskatta inte den lilla rorelsen

(= Leena Uddenman stod bort tre kladstorlekar | Hélsoliv | Expressen - Windows Internet Explore
Leena stod bort { d } E D u

x bpbing ) " & -
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Leena stn/ntade/attsprlnga och bor/adeatt std ;/pp/stallet Foto: Christian

Ornberg
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Leena Uddenman stod bort

tre kladstorlekar

m @ ook 0 Qwier 0 @ v

Hon borjade med att sta upp vid skrivbordet pa jobbet. P4 atta manader 1 h 2
rg mph 3 mph

stod Lena Uddenman bort tre storlekar.
Walking

T
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- Det gick faktiskt snabbare an nar jag till exempel forsokt att springa
for att ga ner i vikt, sager hon.
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Levine JA . J Intern Med 2007;262:273-287.



Hur ar det mojligt?

(= Leena Uddenman stod bort tre kladstorlekar | Halsoliv | Expressen - Win|

S e ‘/Leena satt 8-9 timmar per dag

— ‘/bbrjade sta och jobba

mera medrorelser

energiforbrukningen okar fr 5 kcal per tim till 20
forbrukar 15 kcal mer per timme

E;é\:aZOllJz(;iitnman stod bo ‘/120 kcal mer per dag

tre kladstorlekar ‘/2400 kcal mer per manad

et ¥ 19.200 keal mer pa 8 manader

et motsvarar ca 3-4 kg viktnedgang

Leena struntade i att springa och bérjade att sta upp i stéllet. Foto:
Omberg

for att ga ner i vikt, sager hon.

= eenallddenman.53.4r

Fardig, men sidan innehdller Fel.

—_——

14 Start 2 9 9 [ C:\Documen, i




Begransa stillasittande tid —
ta varje tillfalle till rorelse

Energi forbrukning kcal/h

Levine JA . J Intern Med 2007;262:273-287.



Sta upp och forlang livet!

221 240 man och kvinnor, over 45 ar,
Australien, 45 and Up Study”,

foljdes i snitt 4 ar, dodsorsaksregister,
total dodlighet

Risk
0,95

0,9

1 =2-5timmar

1 2 3

L . 2 = 5-8 timmar
Justerat for kon, alder, utbildning, bostadsort (stad eller land), BMI, .
fysisk aktivitet och motionsvanor, sittande, rokning, sjalvskattad hélsa 3 > 8 timmar

Van der Ploeg et al. Prev Med 2014:69;187-91.



Fran rorelseorgan till endokrint
och metabolt organ

The Cerebral Cortex,

Muscle-to-organ cross talk mediated by myokines

Line Pedersen' and Pernille Hojman'**
‘Centre of Inflammartion and Metabolism ar Deparmment of Infectious Diseases and Copenhagen Muscle Research Centre; Rigshospimler
University of Copenhagen; Copenhagen, Denmark; *Department of Oncology; Copenhagen University Hospiml; Herlev, Denmark

Pedersen L et al. Adipocyte 2012;3:164-7.



Vad gor vi av var tid under en vecka?

motion
trdning



v féorandrat rorelsemaonster

livsfarligt att sitta stilla, skarmsjukan
v men latt att atgarda
v fysisk aktivitet forlanger livet?!

var radd om telomerernal?



Fysisk aktivitet bromsar aldrandet!

Endurance exercise rescues progeroid aging and
induces systemic mitochondrial rejuvenation in
mtDNA mutator mice

L safdar™™*, Jacqueline M. Bourgeois®, Daniel I. Ogborn®, Jonathan P. Little”, Bart P. Hettinga®,

7 Mahmood Akhtar®, James E. Thempson', Simen Melev?, Nicholas J. Mocellin®, Gregory C. Kujoth™,
Tomas A. Prolla”, and Mark A. Tarnopolsky™®'

=

Departmants of *Kinesiology, "Pediatrics, Medicing, “Pathology and Maolecular Medicine, and "Medical Scienes, MoMaster University, Hamiltan, ON, Canada
LN 375; ‘Departments of Medicine and Immunol ogy, Rodwell Park Cancer Institute, Buffalo, NY 14263 "Buck Institute for Age Researd, Novato, OA 94345;
aind “Deparhnmh of Genetics and Medical Genstics, Uniwarsity of Wisconsin, Madion, W1 53706

* mus-stam med genetisk defekt
* liknar progeria 4 p——

- fortida &ldrande M B ke

. forsamrad mitokondrie- T et %
funktion g : % %

« 5 manader konditionstraning ﬁ %

« BROMSADE SAMTLIGA " ? %
ALDERS SYMTOM OCH N 1 | _
FORHINDRADE FORTIDA Quadriceps  Gastrocnemius WT  PolG-SED PolG-END
DOD Muskelmassa Hjarnans vikt

Safdar A eta I. PNAS 2011;108:4135-4140.



"Yngre” finare hud av motion

WT PolG-SED  PolG-END

Safdar A eta I. PNAS 2011;108:4135-4140.



LEINAS

Det ar aldrig for sent!!!

Exercise training increases size of hippocampus and
improves memory

Kirk 1. Erickson?, Michelle W. Voss®<, Ruchika Shaurya Prakash9, Chandramallika Basak®, Amanda Szabo,

Laura Chaddock®<, Jennifer S. Kim®, Susie Heo™<, Heloisa Alves®<, Siobhan M. Whitef, Thomas R. Woijcicki’,

Emily Mailey®, Victoria J. Vieira®, Stephen A. Martin®, Brandt D. Pence’, Jeffrey A. Woods’, Edward McAuley®”,

and Arthur F. Kramer®“'

*Department of Psychology, University of Pittsburgh, Pittsburgh, PA 15260; "Beckman Institute for Advanced Science and Technology, and Department of

Kinesiology and Community Health, University of lllinois, Champaign-Urbana, IL 61801; “De partment of Psychology, University of lllinois, Champaign-Urbana,
IL 61820; “Department of Psychology, Ohio State University, Columbus, OH 43210; and “Department of Psychology, Rice University, Houston, TX 77251

RCT, 120 aldre, mattlig till intensiv konditionstréaning 3 dag/v
jmf med kontroll (stretching). Magnetkamera. Minnestester.
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Erickson KI, et al. PNAS 2011,108:3017-22.
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Telomerer och halsa

Telomerer

= b > )
(5 l
Cell- ' TelomerDNA
£ :
IM‘C'\_U
Telomeren

Kromosomerna innehdller de linga tradiika DNA-
molekyler som bar vara gener. Telomererna utgor
ett slags hattor pa kromosomernas andar



Telomeren

Kromosomerna innehaller de langa tradiika DNA-
molekyler som bar vara gener. Telomererna utgor
ett slags hattor pa kromosomernas dndar.



Samband mellan telomerlangad
och fysisk aktivitet pa fritiden

9 & =
B g
» a
=8 o

Cherkas L,et al. Arch Intern Med 2008;168:154-158.



'RECEPT/FYSISK AKTIVITET

Fysisk aktivitet pa recept 6kar fysisk
aktivitet och minskar stillasittande (I) |

68 ar, 101 kvinnnor och man, fysiskt inaktiva
overvikt (BMI 25-40), bufetma
(midja >88 cm, >102 cm), RCT, 6 manader

v timmar sittande — 2t/d
v méttl intens FA + 159 min/v
v steg/d + 1663

Kallings L et al. Eur J Cardiovasc Prev Rehabil 2009;16:80-4.



Fysisk aktivitet minskar hjartkarlrisk(il)

FaR Kontroller

Vikt kg -1.8 -0.5
Midjematt cm -23) -14
Bukhdjd cm -1.51 -0.9
Halsomfang cm -1.2| -0.6
Kroppssammans ek +
Glukos mmol/I -0.2 -0.1
HbAlc -0.1 +0.2
S-kol mmol/I -0.3 +0
LDL/HDL -0.1 +0.1
Triglyc mmol/I +0

\ -0.2/

\V

Kallings L et al. Eur J Cardiovasc Prev Rehabil 2009;16:80-4.



Bra! Men, kan fysisk aktivitet
forlanga vara telomerer?

A

Baseline RTL
o o o
3 8 3

1 1 1

0.40+

0.30- 4 Loss Gain

P
!

-0.040 0020 0.00 o.olzo 0.0'40
RTL changes per month

B

0.90 n =50
r=0.504 .
08014 P<0.001 .
=
o 0.70-
o
=
= 0.604*
L
Soso{ ..
0.404 .
0.30] Loss Gain

T T
-0.040 -0.020 0.00 0020 0.040
RTL changes per month

Figure 1. Relative telomere length (RTL) and monthly RTL
changes in the 6 month study. Baseline RTL versus RTL changes per
manth, showing a significant negative correlation. Follow up RTL versus
RTL changes per month, showing a significant positive correlation.
doi:10.1371/journal. pone 0021485 g001

DHA-strang

Table 1. Relative telomere leng tata for individuals included in the & month study (median values).

Physical activity on

Total Minimal intervention prescription RTL decreasers RTL increasers
N 50 25 25 25 25
Baseline RTL 05776 05841 05726 0620 0.5602
L - 0356 oo
Follow up RTL Q57N Q5777 05765 0.5488 0.e0e7
P 0.734 0.014
RTL change/month —0.0005 —00014 0.0009 —0.0072 00099
£ 0,308 =0.001

Note: Age of participants: 67-68 yrs; 15 men and 35 women.

* Between group differences (physical activity on prescription vs. minimal intervention, and BTL

decreasers vs. RTL increasers) were tested by Mann-Whitney U-tests.

doi:10.1371/jouma Lpone002 1485.1001

Svenson U, et al. PLoS ONE 2011;6(6):€21485
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Blood Cell Telomere Length Is a Dynamic Feature

Ulrika Svenson', Katarina Nordfjill", Duncan Baird? Laureline Roger?, Pia Osterman’, Mai-Lis
Hellenius® Goéran Roos™
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Svenson U, et al. PLoS ONE 2011;6(6):€21485
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Stark koppling mellan minskad stillasittande tid
och telomerforlangning!
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Change in sitting time during week days (h/day)

Sjogren et al. Br J Sports Med 2014; sept 2014.
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Minskat stillasittande

6 personer forlangde sina telomerer
2 personer forkortade sina telomerer
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Change in sitting time during week days (h/day)

Sjogren et al. Br J Sports Med 2014; sept 2014.



Okat stillasittande

2 personer forkortade sina telomerer
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Change in sitting time during week days (h/day)

Sjogren et al. Br J Sports Med 2014; sept 2014.



Uppdaterade riktlinjer
om fysisk aktivitet och halsa

ACSM MSSE 2011



Att bryta stillasittandet okar
overlevnaden hos patienter
kronisk njursjukdom!?

NHANES undersdkningen i USA
2003-2004 halsoundersokningar
Stillasittande och fysisk aktivitet accelerometer

3626 studiedeltagare, 383 CKD

| snitt 34 minuter i sittande varje timme
CKD paientet 40 minuter

Latt vardaglig aktivitet (jmf med stillasittande)
okade overlevhaden med 33% i snitt och
hos CKD patienter med 41 %

Beddhu S et al. Clin J Am Nephrol 2015;April in press



Vad ville hon ha sagt?
v/ Ta riskerna med stillasittande p& allvar
v’ Underskatta inte den lilla rorelsen

Tack for er uppmarksamhet!



Inaktiv
Da och da

En gang/v

Tvaggriv
m Hard 2 ggriv

s~'

Grad av fysisk aktivitet eller kondition

andra relevanta'

Schematisk bil



Valtranade dverviktiga man |6per mindre
risk att do i hjartkarlsjukdom an otranade

normalviktiga man

Hjartkarl dodlighet

OValtranad
B Otranad

Relativ risk

Smal Normal Overvikt

Lee CD, Blair ST, Jackson AS. Am J Clin Nutr 1999;69:372-80.



v forandrat rorelsemonster

v livsfarligt att sitta stilla, skarmsjukan
hjarnan behover aktivitet

v var radd om telomererna!?

v men arvet da?



Arv eller livsstil — vad ar viktigast?

Samband mellan olika genotyper av FTO genen och grad av fysisk aktivitet
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Conclusions: Cur results strongly suggest that the in-
creased risk of obesity owing to genetic susceptibility by
FTO variants can be blunted through physical activity.
These findings emphasize the important role of physi-

cal activity in public healthefforts to combat obesity, par-
teularly in genetically susceptible individuals,

Rampersaud E et al. Arch Intern Med 2008;168:1791-7.



Arv och livsstil samverkar

Samband mellan olika genotyper av FTO genen och grad av fysisk aktivitet
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Conclusions: Cur results strongly suggest that the in-
creased risk of obesity owing to genetic susceptibility by
FTO variants can be blunted through physical activity.
These findings emphasize the important role of physi-
cal activity in public healthefforts to combat obesity, par-
teularly in genetically susceptible individuals,

Rampersaud E et al. Arch Intern Med 2008;168:1791-7.



