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Age-adjusted rates and relative risks of cardiovascular disease mortality 
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ObesityObesity isis a surplus a surplus ofof adipose adipose tissuetissue--
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The The pointpoint at at whichwhich excessexcess fatfat constitutesconstitutes

obesityobesity isis somewhatsomewhat arbitraryarbitrary   obesityobesity isis somewhatsomewhat arbitraryarbitrary. . 

ACSM’s Resource Manual 1998ACSM’s Resource Manual 1998



ObesitàObesitàObesitàObesità
Grasso essenziale (bruno)Grasso essenziale (bruno)
Grasso di deposito (bianco)Grasso di deposito (bianco)

IMC = Peso/IMC = Peso/qAltezzaqAltezza

La composizione corporea La composizione corporea 
i i ll’ ài i ll’ à

Grasso di deposito (bianco)Grasso di deposito (bianco)

IMCIMCvaria in rapporto all’età varia in rapporto all’età 
e al sesso.e al sesso.
Nel giovane adulto i valori di Nel giovane adulto i valori di 

IMCIMC
Sottopeso <20Sottopeso <20
Normale 20 Normale 20 -- 2525

normalità per la normalità per la massa grassamassa grassa
sono:sono:
-- fino al 20% nell’uomofino al 20% nell’uomo

Sovrappeso 25Sovrappeso 25--3030
Obesità >30Obesità >30
Ob ità >40Ob ità >40o a 0% e uo oo a 0% e uo o

-- fino al 30% nella donnafino al 30% nella donna Obesità grave >40Obesità grave >40

AMSAMS



Prevalenza di sovrappeso e obesità nella CEE Prevalenza di sovrappeso e obesità nella CEE Prevalenza di sovrappeso e obesità nella CEE Prevalenza di sovrappeso e obesità nella CEE 
SOVRAPPESO                     SOVRAPPESO                     OBESIOBESISOVRAPPESO                     SOVRAPPESO                     OBESIOBESI

M          F                                       M               FM          F                                       M               F
Unione EuropeaUnione Europea 50%        35%                                       13%           19%50%        35%                                       13%           19%
Austria Austria 48%          9%                                       12%           17%48%          9%                                       12%           17%Austria Austria 48%          9%                                       12%           17%48%          9%                                       12%           17%
Belgio   Belgio   49%         36%                                      15%           20%49%         36%                                      15%           20%
Danimarca Danimarca 44%         25%                                      11%           10%44%         25%                                      11%           10%
Finlandia          Finlandia          50%         38%                                      18%           20%50%         38%                                      18%           20%Finlandia          Finlandia          50%         38%                                      18%           20%50%         38%                                      18%           20%
Francia Francia 49%         30%                                      12%            7%49%         30%                                      12%            7%
G.BretagnaG.Bretagna 46%         36%                                      11%           15%46%         36%                                      11%           15%
Germania  Germania  53%         35%                                      17%           20%53%         35%                                      17%           20%Germania  Germania  53%         35%                                      17%           20%53%         35%                                      17%           20%
Grecia   Grecia   50%        40%                                      13%            22%50%        40%                                      13%            22%
Irlanda     Irlanda     47%         32%                                      11%            17%47%         32%                                      11%            17%
ITALIA                                     48%        36%                                       15%            21%   ITALIA                                     48%        36%                                       15%            21%   ITALIA                                     48%        36%                                       15%            21%   ITALIA                                     48%        36%                                       15%            21%   
LussemburgoLussemburgo 45%        33%                                       14%            18%45%        33%                                       14%            18%
Paesi BassiPaesi Bassi 45%        31%                                       11%            11%45%        31%                                       11%            11%
Portogallo   Portogallo   45%        39%                                       14%            21%45%        39%                                       14%            21%gg
Spagna Spagna 57%        44%                                       9%              24%57%        44%                                       9%              24%
Svezia  Svezia  45%        29%                                       10%            12%45%        29%                                       10%            12%



DespiteDespite the the knownknown seriousnessseriousness ofof obesityobesity,,increaseincrease
publicpublic concernconcern and recordand record ratesrates ofofpublic public concernconcern,and record ,and record ratesrates ofof
dietingdieting,,obesityobesity remainsremains a common a common problem.Itproblem.It isis
associatedassociated withwith numerousnumerous diseasedisease andandassociatedassociated withwith numerousnumerous diseasedisease and and 
conditionsconditions. . 

ThTh b itb it id iid i ii tt ib t dtt ib t d tt i t li t lThe The obesityobesity epidemicepidemic isis attributedattributed toto enviromentalenviromental
factorsfactors and and foodfood intakeintake.In England, in the .In England, in the 

i di d b t 1980b t 1980 9797 hh ththperiodperiod between1980between1980--97, 97, whereaswhereas the the 
housefoldhousefold intakeintake decreaseddecreased ofof 20%, 20%, obesityobesity
i di d ff 150%150%increasedincreased ofof 150%.150%.

ItIt appearsappears thatthat the the significantsignificant increaseincrease in in obesityobesity
worldwideworldwide isis due due toto the the greatergreater declinesdeclines in in 
physicalphysical activityactivity and and increasesincreases in in sedentarysedentary
behaviourbehaviour thanthan increaseincrease in in energyenergy intakeintake..

D.MacAuley,T.B Best 2002D.MacAuley,T.B Best 2002



Ob ità t iOb ità t iObesità: patogenesiObesità: patogenesi

FattoriFattori FattoriFattoriFattori Fattori 
GeneticiGenetici
(25%)(25%)

Fattori Fattori 
ambientaliambientali

(75%)(75%)

ObesitàObesità
(25%)(25%) (75%)(75%)

ObesitàObesità

FattoriFattori
individualiindividuali

(45%)(45%)

AbitudiniAbitudini
alimentarialimentari

(30%)(30%)AMSAMS (45%)(45%)(30%)(30%)AMSAMS



E i t il d ll’ b ità?E i t il d ll’ b ità?Esiste il gene dell’obesità?Esiste il gene dell’obesità?

Tessuto Tessuto 
didiadiposoadiposo

IpotalamoIpotalamo

LEPTINALEPTINA

Teoria del punto di equilibrioTeoria del punto di equilibrioTeoria del punto di equilibrioTeoria del punto di equilibrio



Rischi legati all’obesitàRischi legati all’obesitàRischi legati all’obesitàRischi legati all’obesità

Obesità androide
↑rapporto vita/fianchi

Obesità ginoide
↓ rapporto vita/fianchi

- Ipertensione
- iperglicemia
- dislipidemie

-malattie osteoarticolari
- tumori (utero, mammella)
- calcoli colecisti

-Malattie cardiovascolari
- malattie polmonari

- epatopatie

Aumentata morbilità e mortalitàAumentata morbilità e mortalità



Quale Quale Quale Quale 
strategia strategia strategia strategia 

sare?sare?usare?usare?



Percent of patients remaining Percent of patients remaining Percent of patients remaining Percent of patients remaining 
at reduced weigth without exerciseat reduced weigth without exercise
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Effects of two levels of caloric intake on Effects of two levels of caloric intake on 
changes in O2 resting consumptionchanges in O2 resting consumptionchanges in O2 resting consumptionchanges in O2 resting consumption
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“E l ti f“E l ti f“Early prevention of “Early prevention of 
obesity through exercise obesity through exercise 

d f dd f dand food and food 
restriction,rather than restriction,rather than 

ti f b itti f b itcorrection of obesity correction of obesity 
once it is present,may be once it is present,may be 

the o t effe ti ethe o t effe ti ethe most effective the most effective 
method to curb the method to curb the 

g osslg osslgrossly grossly 
“overfat”condition so “overfat”condition so 
common in teenagerscommon in teenagerscommon in teenagers common in teenagers 

and adults.”and adults.”
Mc Ardle W Exercise Physiology 1996Mc Ardle W Exercise Physiology 1996Mc Ardle W. Exercise Physiology 1996Mc Ardle W. Exercise Physiology 1996



EffectsEffects OfOf ExerciseExercise and and FoodFood
RestrictionRestriction on Body Mass in on Body Mass in RatsRats
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Effects Of Exercise and Food Effects Of Exercise and Food 
R t i ti B d M i R tR t i ti B d M i R tRestriction on Body Mass in RatsRestriction on Body Mass in Rats
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… la dieta è sufficiente?… la dieta è sufficiente?… la dieta è sufficiente?… la dieta è sufficiente?



Changes in body composition  Changes in body composition  Changes in body composition  Changes in body composition  
with diet in obese femaleswith diet in obese females
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Changes in body composition  Changes in body composition  Changes in body composition  Changes in body composition  
with exercise in obese femaleswith exercise in obese females
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Changes in body composition  with   Changes in body composition  with   g y pg y p
diet and exercise in obese femalesdiet and exercise in obese females
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Recommended Weigth loss ProgramRecommended Weigth loss ProgramRecommended Weigth loss ProgramRecommended Weigth loss Program
Guidelines for Exercise Tesing and Prescription.  ACSM 1995Guidelines for Exercise Tesing and Prescription.  ACSM 1995

•• IncludesIncludes the the useuse ofof behaviorbehavior modificationmodification
t h it h i tt id tifid tif d li i td li i t di tdi t h bith bittechniquestechniques toto identifyidentify and eliminate and eliminate dietdiet habitshabits
thatthat contributecontribute toto improperimproper nutritionnutrition..

•• IncludesIncludes anan exerciseexercise programprogram thatthat providesprovides aa•• IncludesIncludes anan exerciseexercise programprogram thatthat providesprovides a a 
dailydaily caloriccaloric expenditureexpenditure ofof 300  or more 300  or more Kcal.ForKcal.For
manymany participantsparticipants thisthis maymay bebe accomplishedaccomplished withwith

ii ff ll i t iti t it b tb t ll d id i hhexerciseexercise ofof low low intensityintensity butbut long long durariondurarion,,suchsuch
asas walkingwalking..

•• ProvidesProvides thatthat thethe newnew eatingeating andand physicalphysical activityactivity•• ProvidesProvides thatthat the the newnew eatingeating and and physicalphysical activityactivity
habitshabits can can bebe continuatedcontinuated forfor life in life in orderorder toto
mantainmantain the the achievedachieved lowerlower body body weigthweigth..



L’inattività nella L’inattività nella 
Si d  M t b li  Si d  M t b li  Sindrome Metabolica Sindrome Metabolica 

AMSAMSAMSAMS



Metabolic SyndromeMetabolic SyndromeMetabolic SyndromeMetabolic Syndrome
Metabolic Syndrome is characterised Metabolic Syndrome is characterised 

by abdominal adiposity,dyslipidemia, by abdominal adiposity,dyslipidemia, 
hypertension,hyperinsulinemia and hypertension,hyperinsulinemia and yp , ypyp , yp
glucose intolerance. glucose intolerance. 

Overweight and obese persons especiallyOverweight and obese persons especiallyOverweight and obese persons, especially Overweight and obese persons, especially 
those with excess of  abdominal adiposity,are those with excess of  abdominal adiposity,are 
predisposed to this disorderpredisposed to this disorderpredisposed to this disorderpredisposed to this disorder

L.PescatelloL.Pescatello 20032003AMSAMS



SyndromeSyndromeSyndromeSyndrome
A A complexcomplex ofof signssigns and and pp gg
symptomssymptoms resultingresulting fromfrom a a 
common cause common cause ofof appearingappearing in in common cause common cause ofof appearingappearing,in ,in 
combinationcombination,,toto presentpresent a a 
clinicalclinical picturepicture ofof a a diseasedisease or or clinicalclinical picturepicture ofof a a diseasedisease or or 
inheritedinherited abnormalityabnormality..



The term CardiometabolicThe term CardiometabolicThe term Cardiometabolic  The term Cardiometabolic  
Disease was formulated to link  Disease was formulated to link  
the disorders of Metabolic the disorders of Metabolic 
Syndrome that are predictiveSyndrome that are predictiveSyndrome that are predictive  Syndrome that are predictive  
of cardiovascular disease and of cardiovascular disease and 
diabetes mellitus type 2diabetes mellitus type 2

D.MacAuley,T.B Best 2002D.MacAuley,T.B Best 2002
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Abnormalities in patientsAbnormalities in patients
with Metabolic Syndrome:with Metabolic Syndrome:

Waist circumference >88 cm (35 inches) in Waist circumference >88 cm (35 inches) in 
women and >102 cm (40 inches) in men.women and >102 cm (40 inches) in men.

Fasting glucose levels >110 mg/dl. Fasting glucose levels >110 mg/dl. 
Systolic blood pressure >130 mm Hg and/or Systolic blood pressure >130 mm Hg and/or 

diastolic blood pressure >85 mm Hgdiastolic blood pressure >85 mm Hgdiastolic blood pressure >85 mm Hg.diastolic blood pressure >85 mm Hg.
HighHigh--density lipoprotein (HDL) cholesterol density lipoprotein (HDL) cholesterol 

levels <40 mg/dl in men and <50 mg/dl inlevels <40 mg/dl in men and <50 mg/dl inlevels <40 mg/dl in men and <50 mg/dl in levels <40 mg/dl in men and <50 mg/dl in 
women. women. 

Fasting triglyceride levels >150 mg/d.Fasting triglyceride levels >150 mg/d.Fasting triglyceride levels >150 mg/d.Fasting triglyceride levels >150 mg/d.
The presence of at least three of these traits The presence of at least three of these traits 

is diagnostic for metabolic syndrome.is diagnostic for metabolic syndrome.
(ATP III)(ATP III)



2004 2004 -- a Review of Notable Cardiovascular Trendsa Review of Notable Cardiovascular Trends
Alfred A Bove M D Ph D F A C CAlfred A Bove M D Ph D F A C C

ObesityObesity and and MetabolicMetabolic SyndromeSyndrome

ThisThis areaarea hashas becomebecome anotheranother pervasive andpervasive and veryvery importantimportant topictopic forfor cardiologistscardiologists BecauseBecause ofof thethe

Alfred A. Bove, M.D., Ph.D, F.A.C.C.Alfred A. Bove, M.D., Ph.D, F.A.C.C.

ThisThis area area hashas becomebecome anotheranother pervasive and pervasive and veryvery importantimportant topictopic forfor cardiologistscardiologists. . BecauseBecause ofof the the 
associatedassociated hypertensionhypertension, , diabetesdiabetes, and , and nownow establishedestablished riskrisk forfor cardiovascularcardiovascular diseasedisease (CVD) (CVD) causedcaused
byby the the metabolicmetabolic syndromesyndrome, , wewe mustmust paypay attentionattention toto managingmanaging patientspatients withwith obesityobesity asas theythey havehave
slippedslipped intointo ourour portfolio portfolio ofof diseasesdiseases thatthat shouldshould bebe managedmanaged byby a a cardiologistcardiologist. In 2004 . In 2004 wewe sawsaw data data 
indicatingindicating thatthat obesityobesity increasesincreases CRP andCRP and thatthat bariatricbariatric surgerysurgery notnot onlyonly reversesreverses obesityobesity butbut alsoalsoindicatingindicating thatthat obesityobesity increasesincreases CRP, and CRP, and thatthat bariatricbariatric surgerysurgery notnot onlyonly reversesreverses obesityobesity butbut alsoalso
restoresrestores markersmarkers ofof the the metabolicmetabolic syndromesyndrome toto normalnormal 5. The 5. The understandingunderstanding ofof insulininsulin resistanceresistance hashas
furtherfurther elucidatedelucidated the the interactionsinteractions involvedinvolved in in progressionprogression ofof vascularvascular diseasedisease. The . The metabolicmetabolic
syndromesyndrome involvesinvolves hypertensionhypertension and and hyperlipidemiahyperlipidemia, , bothboth ofof whichwhich requirerequire the care the care ofof a a cardiologistcardiologist
toto reducereduce riskrisk forfor vascularvascular diseasedisease InIn spitespite ofof thethe manymany medicationsmedications availableavailable forfor managementmanagement ofoftoto reduce reduce riskrisk forfor vascularvascular diseasedisease. In . In spitespite ofof the the manymany medicationsmedications availableavailable forfor management management ofof
hypertensionhypertension and and forfor loweringlowering lipidslipids, , reducingreducing obesityobesity isis stillstill difficultdifficult toto achieveachieve. In . In mymy personal personal 
experienceexperience I I havehave foundfound veryvery fewfew patientspatients whowho can can achieveachieve substantialsubstantial weightweight reductionreduction in in spitespite ofof
dietarydietary adviceadvice, , formalformal consultationconsultation withwith a a dietitiandietitian, , encouragementencouragement throughthrough numerousnumerous social social groupsgroups, , 
andand formalformal weightweight reductionreduction programsprograms WithWith thethe continuingcontinuing increaseincrease inin incidenceincidence ofof obesityobesity includingincludingand and formalformal weightweight reductionreduction programsprograms. . WithWith the the continuingcontinuing increaseincrease in in incidenceincidence ofof obesityobesity, , includingincluding
childrenchildren, , effortsefforts byby oneone physicianphysician withwith oneone patientpatient at a at a timetime are are destineddestined toto bebe unsuccessfulunsuccessful in in 
reducingreducing the the numbernumber ofof obese obese patientspatients. . WithoutWithout substantialsubstantial changeschanges in public in public behaviorbehavior and and perhapsperhaps
public policy, public policy, wewe willwill bebe busybusy managingmanaging coronarycoronary diseasedisease, and , and otherother complicationscomplications ofof diabetesdiabetes and and 
hypertensionhypertension inin anan everever--increasingincreasing populationpopulation ofof patientspatients withwith anan everever increasingincreasing workloadworkload inin ourourhypertensionhypertension in in anan everever--increasingincreasing populationpopulation ofof patientspatients, , withwith anan everever increasingincreasing workloadworkload in in ourour
office office practicepractice. At . At presentpresent, the , the problemproblem isis notnot beingbeing solvedsolved; ; eveneven more more frustratingfrustrating isis the the lacklack ofof anan
organizedorganized structurestructure at the public at the public healthhealth levellevel forfor weightweight reductionreduction or or obesityobesity preventionprevention..



Mechanisms for ExerciseMechanisms for Exercise--Induced Induced 
Reductions in AllReductions in All--Causes & Cardiac MortalityCauses & Cardiac Mortality

M t b li  I fl  M t b li  I fl  Metabolic Influence Metabolic Influence 
•• Reduction of obesityReduction of obesity

E h d l  E h d l  •• Enhanced glucose Enhanced glucose 
tolerancetolerancetolerancetolerance

•• Improved lipid profileImproved lipid profile



••Enhanced glucose toleranceEnhanced glucose tolerance••Enhanced glucose toleranceEnhanced glucose tolerance

Physical exercise increases the expression of Physical exercise increases the expression of 

gggg

y py p
TNFa and GLUT 1 in muscle tissue of diabetes TNFa and GLUT 1 in muscle tissue of diabetes 

prone Psammomys obesusprone Psammomys obesus

The aim of the present study was to characterize the The aim of the present study was to characterize the 
influence of physical exercise on the expression ofinfluence of physical exercise on the expression ofp y pp y p
TNFa, its receptor R1 and GLUT 1 in muscle tissue of TNFa, its receptor R1 and GLUT 1 in muscle tissue of 
this animal model.this animal model.

Animals were assigned for 4 weeks to four groups: 
high-energy diet (HC), high-energy diet and exercise
(HE), low-energy diet (LC), low-energy diet and 
exercise (LE). TNFa, R1 and GLUT 1 expression were 
analyzed using Western blot technique.y g q

Life Sciences 77 (2005) 2977–2985



Muscle TNFa,R1,Glut1 protein expression in the Muscle TNFa,R1,Glut1 protein expression in the Muscle TNFa,R1,Glut1 protein expression in the Muscle TNFa,R1,Glut1 protein expression in the 
HC, HE and LE experimental groups compared to HC, HE and LE experimental groups compared to 

the LC groupthe LC group



A suggested mechanism through which exercise induced TNFa A suggested mechanism through which exercise induced TNFa 
protein expression may facilitate glucose entrance into the protein expression may facilitate glucose entrance into the protein expression may facilitate glucose entrance into the protein expression may facilitate glucose entrance into the 

muscle cellmuscle cell



….in Humans….in Humans….in Humans….in Humans
Increased physical activity with or without weigth Increased physical activity with or without weigth 

reduction,improves insulin action and reduces reduction,improves insulin action and reduces 
Increased physical activity with or without weigth Increased physical activity with or without weigth 

reduction,improves insulin action and reduces reduction,improves insulin action and reduces reduction,improves insulin action and reduces reduction,improves insulin action and reduces 
insulin resistance  in obese persons.  insulin resistance  in obese persons.  (evidence A)(evidence A)

Endurance exercise training when combined with Endurance exercise training when combined with 

reduction,improves insulin action and reduces reduction,improves insulin action and reduces 
insulin resistance  in obese persons.  insulin resistance  in obese persons.  (evidence A)(evidence A)

Endurance exercise training when combined with Endurance exercise training when combined with gg
weigth loss  of > 4weigth loss  of > 4--5 Kg improves the lipid5 Kg improves the lipid--
lipoprotein profil by raising HDL cholesterol and lipoprotein profil by raising HDL cholesterol and 

gg
weigth loss  of > 4weigth loss  of > 4--5 Kg improves the lipid5 Kg improves the lipid--
lipoprotein profil by raising HDL cholesterol and lipoprotein profil by raising HDL cholesterol and 
lowering trigliceridis among overweigth and lowering trigliceridis among overweigth and 
obese men and women. obese men and women. (evidence A)(evidence A)

D i  bi  h i l ti it  ith  ith t D i  bi  h i l ti it  ith  ith t 

lowering trigliceridis among overweigth and lowering trigliceridis among overweigth and 
obese men and women. obese men and women. (evidence A)(evidence A)

D i  bi  h i l ti it  ith  ith t D i  bi  h i l ti it  ith  ith t Dynamic aorobic physical activity with or without Dynamic aorobic physical activity with or without 
weigth loss,reduces blood pressure among weigth loss,reduces blood pressure among 
overweigth and obese with the greatest effect overweigth and obese with the greatest effect 

Dynamic aorobic physical activity with or without Dynamic aorobic physical activity with or without 
weigth loss,reduces blood pressure among weigth loss,reduces blood pressure among 
overweigth and obese with the greatest effect overweigth and obese with the greatest effect overweigth and obese with the greatest effect overweigth and obese with the greatest effect 
seen among persons with hypertension. seen among persons with hypertension. (evidence A)(evidence A)
overweigth and obese with the greatest effect overweigth and obese with the greatest effect 
seen among persons with hypertension. seen among persons with hypertension. (evidence A)(evidence A)

Exercise as Therapy: Evidence Based Sport Medicine D.MacAuley,T.B Best 2002



Infiammatory MarkersInfiammatory MarkersInfiammatory MarkersInfiammatory MarkersInfiammatory MarkersInfiammatory Markers
and Exerciseand Exercise

Infiammatory MarkersInfiammatory Markers
and Exerciseand Exerciseand Exerciseand Exerciseand Exerciseand Exercise







Inflammation, insulin, and endothelial function in overweight children 
and adolescents: the role of exercise.
Kelly AS, Wetzsteon RJ, Kaiser DR, Steinberger J, Bank AJ, Dengel DR.
University of Minnesota, Minneapolis, and St Paul Heart Clinic, St Paul, Minnesota, USA.

Inflammatory markers and physical function among older adults with 
knee osteoarthritis.
P i BW Abb H A b i W Ni kl BJ D i C M i SP P h MPenninx BW, Abbas H, Ambrosius W, Nicklas BJ, Davis C, Messier SP, Pahor M.
Sticht Center on Aging, Department of Internal Medicine, Wake Forest University School of 
Medicine, Wake Forest University, Winston-Salem, North Carolina 27157, USA.

Can exercise training with weight loss lower serum C-reactive protein 
levels?
Okita K, Nishijima H, Murakami T, Nagai T, Morita N, Yonezawa K, Iizuka K, Kawaguchi H, Kitabatake A.

L di i t fit i i t d ith l t d

j g g
Department of Cardiovascular Medicine, Hokkaido University Graduate School of Medicine, Kita-15, 
Nishi-7, Kita-ku, Sapporo 060-8638, Japan

Low cardiorespiratory fitness is associated with elevated 
C-reactive protein levels in women with type 2 diabetes.
McGavock JM, Mandic S, Vonder Muhll I, Lewanczuk RZ, Quinney HA, Taylor DA, Welsh 
RC Haykowsky MRC, Haykowsky M.
Faculty of Rehabilitation Medicine, University of Alberta, Edmonton, Alberta, Canada. 



Quanto Quale esercizio?Quanto Quale esercizio?Quanto Quale esercizio?Quanto Quale esercizio?Quanto,Quale  esercizio? Quanto,Quale  esercizio? Quanto,Quale  esercizio? Quanto,Quale  esercizio? 



Exercise  Exercise  
is physical activity that is planned oris physical activity that is planned or

Exercise  Exercise  
is physical activity that is planned oris physical activity that is planned oris physical activity that is planned or is physical activity that is planned or 
structured. It involves repetitive bodily structured. It involves repetitive bodily 
movement done to improve or maintain one or movement done to improve or maintain one or 

f th t f h i l fitf th t f h i l fit

is physical activity that is planned or is physical activity that is planned or 
structured. It involves repetitive bodily structured. It involves repetitive bodily 
movement done to improve or maintain one or movement done to improve or maintain one or 

f th t f h i l fitf th t f h i l fitmore of the components of physical fitness.more of the components of physical fitness.
Physical fitnessPhysical fitness

more of the components of physical fitness.more of the components of physical fitness.
Physical fitnessPhysical fitnessyy

Physical fitness is a set of attributes a person Physical fitness is a set of attributes a person 
has in regards to a person's ability to perform has in regards to a person's ability to perform 
physical activities that require aerobic fitnessphysical activities that require aerobic fitness

yy
Physical fitness is a set of attributes a person Physical fitness is a set of attributes a person 
has in regards to a person's ability to perform has in regards to a person's ability to perform 
physical activities that require aerobic fitnessphysical activities that require aerobic fitnessphysical activities that require aerobic fitness, physical activities that require aerobic fitness, 
endurance, strength, or flexibility and is endurance, strength, or flexibility and is 
determined by a combination of regular determined by a combination of regular 

physical activities that require aerobic fitness, physical activities that require aerobic fitness, 
endurance, strength, or flexibility and is endurance, strength, or flexibility and is 
determined by a combination of regular determined by a combination of regular y gy g
activity and genetically inherited ability.activity and genetically inherited ability.

Cardiorespiratory fitnessCardiorespiratory fitness

y gy g
activity and genetically inherited ability.activity and genetically inherited ability.

Cardiorespiratory fitnessCardiorespiratory fitnessp yp y
Cardiorespiratory endurance is the ability of Cardiorespiratory endurance is the ability of 
the body's circulatory and respiratory systems the body's circulatory and respiratory systems 
to supply fuel and oxygen during sustainedto supply fuel and oxygen during sustained

p yp y
Cardiorespiratory endurance is the ability of Cardiorespiratory endurance is the ability of 
the body's circulatory and respiratory systems the body's circulatory and respiratory systems 
to supply fuel and oxygen during sustainedto supply fuel and oxygen during sustainedto supply fuel and oxygen during sustained to supply fuel and oxygen during sustained 
physical activity. physical activity. 
to supply fuel and oxygen during sustained to supply fuel and oxygen during sustained 
physical activity. physical activity. 



InactivityInactivity
Inactivity is not engaging in any regular pattern of Inactivity is not engaging in any regular pattern of 

InactivityInactivity
Inactivity is not engaging in any regular pattern of Inactivity is not engaging in any regular pattern of act ty s ot e gag g a y egu a patte oact ty s ot e gag g a y egu a patte o
physical activity beyond daily functioning.physical activity beyond daily functioning.

Physical activityPhysical activity
Ph i l ti it i b dil t d dPh i l ti it i b dil t d d

act ty s ot e gag g a y egu a patte oact ty s ot e gag g a y egu a patte o
physical activity beyond daily functioning.physical activity beyond daily functioning.

Physical activityPhysical activity
Ph i l ti it i b dil t d dPh i l ti it i b dil t d dPhysical activity is any bodily movement produced Physical activity is any bodily movement produced 
by skeletal muscles that result in an expenditure of by skeletal muscles that result in an expenditure of 
energy. energy. 

Physical activity is any bodily movement produced Physical activity is any bodily movement produced 
by skeletal muscles that result in an expenditure of by skeletal muscles that result in an expenditure of 
energy. energy. gygy

Regular physical activityRegular physical activity
A pattern of physical activity is regular if activities A pattern of physical activity is regular if activities 
are performed most days of the week preferablyare performed most days of the week preferably

gygy
Regular physical activityRegular physical activity

A pattern of physical activity is regular if activities A pattern of physical activity is regular if activities 
are performed most days of the week preferablyare performed most days of the week preferablyare performed most days of the week, preferably are performed most days of the week, preferably 
daily; daily; 

5 or more days of the week if moderate5 or more days of the week if moderate--intensity intensity 

are performed most days of the week, preferably are performed most days of the week, preferably 
daily; daily; 

5 or more days of the week if moderate5 or more days of the week if moderate--intensity intensity yy yy
activities (in bouts of at least 10 minutes for a total activities (in bouts of at least 10 minutes for a total 
of at least 30 minutes per day); or of at least 30 minutes per day); or 

3 or more days of the week if vigorous3 or more days of the week if vigorous--intensityintensity

yy yy
activities (in bouts of at least 10 minutes for a total activities (in bouts of at least 10 minutes for a total 
of at least 30 minutes per day); or of at least 30 minutes per day); or 

3 or more days of the week if vigorous3 or more days of the week if vigorous--intensityintensity3 or more days of the week if vigorous3 or more days of the week if vigorous intensity intensity 
activities (for at least 20activities (for at least 20--60 minutes per session). 60 minutes per session). 

Note: These are minimum recommendations, greater Note: These are minimum recommendations, greater 
health outcomes can be achieved by doinghealth outcomes can be achieved by doing

3 or more days of the week if vigorous3 or more days of the week if vigorous intensity intensity 
activities (for at least 20activities (for at least 20--60 minutes per session). 60 minutes per session). 

Note: These are minimum recommendations, greater Note: These are minimum recommendations, greater 
health outcomes can be achieved by doinghealth outcomes can be achieved by doinghealth outcomes can be achieved by doing health outcomes can be achieved by doing 
additional types activities and/or increasing time additional types activities and/or increasing time 
spent doing activities.spent doing activities.

health outcomes can be achieved by doing health outcomes can be achieved by doing 
additional types activities and/or increasing time additional types activities and/or increasing time 
spent doing activities.spent doing activities.



Household physical activityHousehold physical activity
Household physical activity includes (but is not limited to) Household physical activity includes (but is not limited to) 
activities such as sweeping floors, scrubbing, washing activities such as sweeping floors, scrubbing, washing 

i d d ki h li d d ki h l

Household physical activityHousehold physical activity
Household physical activity includes (but is not limited to) Household physical activity includes (but is not limited to) 
activities such as sweeping floors, scrubbing, washing activities such as sweeping floors, scrubbing, washing 

i d d ki h li d d ki h lwindows, and raking the lawn.windows, and raking the lawn.
Occupational physical activityOccupational physical activity

Occupational physical activity is completed regularly as part ofOccupational physical activity is completed regularly as part of

windows, and raking the lawn.windows, and raking the lawn.
Occupational physical activityOccupational physical activity

Occupational physical activity is completed regularly as part ofOccupational physical activity is completed regularly as part ofOccupational physical activity is completed regularly as part of Occupational physical activity is completed regularly as part of 
one's job. It includes activities such as walking, hauling, lifting, one's job. It includes activities such as walking, hauling, lifting, 
pushing, carpentry, shoveling, and packing boxes.pushing, carpentry, shoveling, and packing boxes.

LeisureLeisure--time physical activitytime physical activity

Occupational physical activity is completed regularly as part of Occupational physical activity is completed regularly as part of 
one's job. It includes activities such as walking, hauling, lifting, one's job. It includes activities such as walking, hauling, lifting, 
pushing, carpentry, shoveling, and packing boxes.pushing, carpentry, shoveling, and packing boxes.

LeisureLeisure--time physical activitytime physical activityp y yp y y
LeisureLeisure--time physical activity is exercise, sports, recreation, or time physical activity is exercise, sports, recreation, or 
hobbies that are not associated with activities as part of one's hobbies that are not associated with activities as part of one's 
regular job duties, household, or transportation.regular job duties, household, or transportation.

i h i l i ii h i l i i

p y yp y y
LeisureLeisure--time physical activity is exercise, sports, recreation, or time physical activity is exercise, sports, recreation, or 
hobbies that are not associated with activities as part of one's hobbies that are not associated with activities as part of one's 
regular job duties, household, or transportation.regular job duties, household, or transportation.

i h i l i ii h i l i iTransportation physical activityTransportation physical activity
Transportation physical activity is walking, biking or wheeling Transportation physical activity is walking, biking or wheeling 
(for wheelchair users), or similar activities to and from places (for wheelchair users), or similar activities to and from places 
such as: work school place of worship and storessuch as: work school place of worship and stores

Transportation physical activityTransportation physical activity
Transportation physical activity is walking, biking or wheeling Transportation physical activity is walking, biking or wheeling 
(for wheelchair users), or similar activities to and from places (for wheelchair users), or similar activities to and from places 
such as: work school place of worship and storessuch as: work school place of worship and storessuch as: work, school, place of worship, and stores.such as: work, school, place of worship, and stores.

WeightWeight--bearing physical activitybearing physical activity
Any physical activity that imparts a load or impact (such as Any physical activity that imparts a load or impact (such as 
jumping or skipping) on the skeletonjumping or skipping) on the skeleton

such as: work, school, place of worship, and stores.such as: work, school, place of worship, and stores.
WeightWeight--bearing physical activitybearing physical activity

Any physical activity that imparts a load or impact (such as Any physical activity that imparts a load or impact (such as 
jumping or skipping) on the skeletonjumping or skipping) on the skeletonjumping or skipping) on the skeleton. jumping or skipping) on the skeleton. jumping or skipping) on the skeleton. jumping or skipping) on the skeleton. 





The amount of exercise needed for 
health benefits such as lower blood 

The amount of exercise needed for 
health benefits such as lower blood ea t be e ts suc as o e b ood
pressure and reduced abdominal fat 
is less than needed to improve 

ea t be e ts suc as o e b ood
pressure and reduced abdominal fat 
is less than needed to improve 
physical fitness.

The cardiometabolic heath benefits 
physical fitness.

The cardiometabolic heath benefits 
associated with exercise are more 
related to exercise volume or total 

 dit  th  

associated with exercise are more 
related to exercise volume or total 

 dit  th  energy expenditure than 
cardiorespiratory physical  fitness 
per se

energy expenditure than 
cardiorespiratory physical  fitness 
per seper se.per se.



Training effects of short bouts of stair climbing onTraining effects of short bouts of stair climbing ong gg g
cardiorespiratory fitness, blood lipids, and homocysteine incardiorespiratory fitness, blood lipids, and homocysteine in

sedentary young womensedentary young women

C A G Boreham, R A Kennedy, M H Murphy, M Tully, W F M Wallace, I YoungC A G Boreham, R A Kennedy, M H Murphy, M Tully, W F M Wallace, I Young

Exercise Science UlsterUniversity at Jordanstown Newtownabbey Northern Ireland UKExercise Science UlsterUniversity at Jordanstown Newtownabbey Northern Ireland UKExercise Science, UlsterUniversity at Jordanstown,Newtownabbey,Northern Ireland, UKExercise Science, UlsterUniversity at Jordanstown,Newtownabbey,Northern Ireland, UK

The study confirms that accumulating short bouts of stair climbing activity throughout the day The study confirms that accumulating short bouts of stair climbing activity throughout the day y g g y g yy g g y g y
can favourably alter important cardiovascular risk factors in previously sedentary young can favourably alter important cardiovascular risk factors in previously sedentary young 
women. Such exercise may be easily incorporated into the working day and therefore should women. Such exercise may be easily incorporated into the working day and therefore should 
be promoted by publichealth guidelines.be promoted by publichealth guidelines.

Br J Sports Med 2005;39:590Br J Sports Med 2005;39:590––593. 593. 





Physical Fitness and longevity:y g y
a little goes a long way
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FUTURE DIRECTIONSFUTURE DIRECTIONSFUTURE DIRECTIONSFUTURE DIRECTIONSFUTURE DIRECTIONSFUTURE DIRECTIONSFUTURE DIRECTIONSFUTURE DIRECTIONS



The theoretical model of the relationships among habitualThe theoretical model of the relationships among habitual
physical activity healthphysical activity health related fitness and health statusrelated fitness and health status

The theoretical model of the relationships among habitualThe theoretical model of the relationships among habitual
physical activity healthphysical activity health related fitness and health statusrelated fitness and health statusphysical activity, healthphysical activity, health--related fitness, and health statusrelated fitness, and health statusphysical activity, healthphysical activity, health--related fitness, and health statusrelated fitness, and health status



The estimated aerobic fitness test uses a novelThe estimated aerobic fitness test uses a novelThe estimated aerobic fitness test uses a novelThe estimated aerobic fitness test uses a novelThe estimated aerobic fitness test uses a novel The estimated aerobic fitness test uses a novel 
technique to assess maximal aerobic power technique to assess maximal aerobic power 
without exercise stress test and is inexpensive without exercise stress test and is inexpensive 

The estimated aerobic fitness test uses a novel The estimated aerobic fitness test uses a novel 
technique to assess maximal aerobic power technique to assess maximal aerobic power 
without exercise stress test and is inexpensive without exercise stress test and is inexpensive pp
and safe. More studies are needed to provide and safe. More studies are needed to provide 
information on the usefulness of the test in information on the usefulness of the test in 
other populations and how estimated aerobicother populations and how estimated aerobic

pp
and safe. More studies are needed to provide and safe. More studies are needed to provide 
information on the usefulness of the test in information on the usefulness of the test in 
other populations and how estimated aerobicother populations and how estimated aerobicother populations and how estimated aerobic other populations and how estimated aerobic 
fitness predicts morbidity and mortality.fitness predicts morbidity and mortality.

Physical activity behavior and some of itsPhysical activity behavior and some of its

other populations and how estimated aerobic other populations and how estimated aerobic 
fitness predicts morbidity and mortality.fitness predicts morbidity and mortality.

Physical activity behavior and some of itsPhysical activity behavior and some of itsPhysical activity behavior and some of its Physical activity behavior and some of its 
associations with cardiovascular risk factors associations with cardiovascular risk factors 
may be different among men and women. may be different among men and women. 
M t di d d t d t d hM t di d d t d t d h

Physical activity behavior and some of its Physical activity behavior and some of its 
associations with cardiovascular risk factors associations with cardiovascular risk factors 
may be different among men and women. may be different among men and women. 
M t di d d t d t d hM t di d d t d t d hMore studies are needed to understand how More studies are needed to understand how 
physical activity behavior differs between the physical activity behavior differs between the 
genders and how an unfavorablegenders and how an unfavorable

More studies are needed to understand how More studies are needed to understand how 
physical activity behavior differs between the physical activity behavior differs between the 
genders and how an unfavorablegenders and how an unfavorablegenders and how an unfavorable genders and how an unfavorable 
cardiovascular risk factor profile could be cardiovascular risk factor profile could be 
enhanced by physical activity.enhanced by physical activity.

genders and how an unfavorable genders and how an unfavorable 
cardiovascular risk factor profile could be cardiovascular risk factor profile could be 
enhanced by physical activity.enhanced by physical activity.



M h i d d t if th tM h i d d t if th tM h i d d t if th tM h i d d t if th tMore research is needed to specify the most More research is needed to specify the most 
beneficial types of physical activity and the beneficial types of physical activity and the 
amount and intensity of physical activity needed amount and intensity of physical activity needed 
t t th d l t f i i d lt t th d l t f i i d l

More research is needed to specify the most More research is needed to specify the most 
beneficial types of physical activity and the beneficial types of physical activity and the 
amount and intensity of physical activity needed amount and intensity of physical activity needed 
t t th d l t f i i d lt t th d l t f i i d lto prevent the development of impaired glucose to prevent the development of impaired glucose 
tolerance and type 2 diabetes. Studies are also tolerance and type 2 diabetes. Studies are also 
needed to investigate the independent and needed to investigate the independent and 

bi d ff f h i l i i i dbi d ff f h i l i i i d

to prevent the development of impaired glucose to prevent the development of impaired glucose 
tolerance and type 2 diabetes. Studies are also tolerance and type 2 diabetes. Studies are also 
needed to investigate the independent and needed to investigate the independent and 

bi d ff f h i l i i i dbi d ff f h i l i i i dcombined effects of physical inactivity and combined effects of physical inactivity and 
obesity on impaired glucose tolerance and type 2 obesity on impaired glucose tolerance and type 2 
diabetes.diabetes.

combined effects of physical inactivity and combined effects of physical inactivity and 
obesity on impaired glucose tolerance and type 2 obesity on impaired glucose tolerance and type 2 
diabetes.diabetes.

Higher levels of physical activity and fitness were Higher levels of physical activity and fitness were 
associated with lower levels of CRP. Randomized associated with lower levels of CRP. Randomized 
controlled trials are needed to study thecontrolled trials are needed to study the

Higher levels of physical activity and fitness were Higher levels of physical activity and fitness were 
associated with lower levels of CRP. Randomized associated with lower levels of CRP. Randomized 
controlled trials are needed to study thecontrolled trials are needed to study thecontrolled trials are needed to study the controlled trials are needed to study the 
magnitude of the effect of physical activity on magnitude of the effect of physical activity on 
systemic lowsystemic low--grade inflammation, the dose of grade inflammation, the dose of 
physical activity needed for the antiphysical activity needed for the anti--inflammatoryinflammatory

controlled trials are needed to study the controlled trials are needed to study the 
magnitude of the effect of physical activity on magnitude of the effect of physical activity on 
systemic lowsystemic low--grade inflammation, the dose of grade inflammation, the dose of 
physical activity needed for the antiphysical activity needed for the anti--inflammatoryinflammatoryphysical activity needed for the antiphysical activity needed for the anti inflammatory inflammatory 
effect and the causal pathways underlying the effect and the causal pathways underlying the 
effect.effect.

physical activity needed for the antiphysical activity needed for the anti inflammatory inflammatory 
effect and the causal pathways underlying the effect and the causal pathways underlying the 
effect.effect.



HealthHealth relatedrelated physicalphysical fitness fitness componentscomponents

CardiovascularCardiovascularCardiovascularCardiovascular
FitnessFitness

H lthH lth l t dl t dFlexiFlexi
bilitybility

HealthHealth--relatedrelated
Physical FitnessPhysical Fitness Musc.Musc.

StrengthStrength

Body Body 
CompositionComposition

AMSAMSAMSAMS







Physical Activity PyramidPhysical Activity PyramidPhysical Activity PyramidPhysical Activity Pyramid

ReduceReduce
TV viewingTV viewing

At least twice weeklyAt least twice weekly

TV viewingTV viewing
Internet ComputerInternet Computer

At least twice weeklyAt least twice weekly
Leisure Lifestyle activitiesLeisure Lifestyle activities

(low aerobic)(low aerobic)
Flexibilty an stredngthFlexibilty an stredngth

At least three time weeklyAt least three time weekly
Aerobic exercise andAerobic exercise and

Daily (as often as possible)Daily (as often as possible)Daily (as often as possible)Daily (as often as possible)

Recreational exerciseRecreational exercise

Daily (as often as possible)Daily (as often as possible)
Stairs climbing Carriing graceriesStairs climbing Carriing graceries

Walking to works Pushing lown moversWalking to works Pushing lown movers

Daily (as often as possible)Daily (as often as possible)
Stairs climbing Carriing graceriesStairs climbing Carriing graceries

Walking to works Pushing lown moversWalking to works Pushing lown movers





ModerateModerate--intensity physical intensity physical y p yy p y
activityactivity
ModerateModerate--intensity physical activity refers to intensity physical activity refers to 

 l l f ff t i  hi h   h ld  l l f ff t i  hi h   h ld a level of effort in which a person should a level of effort in which a person should 
experience:experience:

Some increase in breathing or heart rate  a Some increase in breathing or heart rate  a Some increase in breathing or heart rate  a Some increase in breathing or heart rate  a 
"perceived exertion" of 11 to 14 on the "perceived exertion" of 11 to 14 on the Borg Borg 
scalescale

the effort a healthy individual might the effort a healthy individual might 
expend while walking briskly, mowing expend while walking briskly, mowing 
th  l  d i  i i   th  l  d i  i i   the lawn, dancing, swimming, or the lawn, dancing, swimming, or 
bicycling on level terrain, for example.        bicycling on level terrain, for example.        

3 t  6 3 t  6 t b li  i l t  (MET )t b li  i l t  (MET )     3 to 6 3 to 6 metabolic equivalents (METs)metabolic equivalents (METs); or ; or 
any activity that burns 3.5 to 7 any activity that burns 3.5 to 7 
Calories per minute (kcal/min) Calories per minute (kcal/min) Calories per minute (kcal/min) Calories per minute (kcal/min) 



VigorousVigorous--intensity physical intensity physical 
activityactivityactivityactivity

VigorousVigorous--intensity physical activity may be intense intensity physical activity may be intense 
enough to represent a substantial challenge to enough to represent a substantial challenge to g p gg p g
an individual and refers to a level of effort in an individual and refers to a level of effort in 
which a person should experience:which a person should experience:

large increase in breathing or heart rat large increase in breathing or heart rat large increase in breathing or heart rat large increase in breathing or heart rat 
(conversation is difficult or “broken”) a (conversation is difficult or “broken”) a 
"perceived exertion" of 15 or greater on the "perceived exertion" of 15 or greater on the Borg Borg 
scalescale; ; scalescale; ; 

the effort a healthy individual might expend while the effort a healthy individual might expend while 
jogging, mowing the lawn with a nonmotorized jogging, mowing the lawn with a nonmotorized 

h  ti i ti  i  hi hh  ti i ti  i  hi h i t bi  i t bi  pushmower, participating in highpushmower, participating in high--impact aerobic impact aerobic 
dancing, swimming continuous laps, or bicycling dancing, swimming continuous laps, or bicycling 
uphill, carrying more than 25 lbs up a flight of uphill, carrying more than 25 lbs up a flight of 
t i  t di   lki  ith  th  50 lb  t i  t di   lki  ith  th  50 lb  stairs, standing or walking with more than 50 lbs stairs, standing or walking with more than 50 lbs 

for example. for example. 
greater than 6 greater than 6 metabolic equivalents (METs)metabolic equivalents (METs);; or or greater than 6 greater than 6 metabolic equivalents (METs)metabolic equivalents (METs);; or or 
any activity that burns more than 7 kcal/ min any activity that burns more than 7 kcal/ min 



Borg Rating of Perceived Exertion (RPE) ScaleBorg Rating of Perceived Exertion (RPE) ScaleBorg Rating of Perceived Exertion (RPE) ScaleBorg Rating of Perceived Exertion (RPE) Scale

66 No exertion at allNo exertion at all66 No exertion at allNo exertion at all66 No exertion at allNo exertion at all
77

Extremely light (7.5)Extremely light (7.5)
88

66 No exertion at allNo exertion at all
77

Extremely light (7.5)Extremely light (7.5)
88

9 9 corresponds to "very light" corresponds to "very light" 
exercise. For a healthy exercise. For a healthy 
person, it is like walking person, it is like walking 
slowly at his or her own paceslowly at his or her own pace88

99 Very lightVery light
1010
1111 LightLight

88
99 Very lightVery light
1010
1111 LightLight

slowly at his or her own pace slowly at his or her own pace 
for some minutesfor some minutes

1313 on the scale is "somewhat on the scale is "somewhat 
hard" exercise, but it still hard" exercise, but it still 
feels OK to continuefeels OK to continue1111 LightLight

1212
1313 Somewhat hardSomewhat hard
1414

1111 LightLight
1212
1313 Somewhat hardSomewhat hard
1414

feels OK to continue.feels OK to continue.
1717 "very hard" is very strenuous. "very hard" is very strenuous. 

A healthy person can still go A healthy person can still go 
on, but he or she really has to on, but he or she really has to 

h hih hi h lf It f lh lf It f l1414
1515 Hard (heavy)Hard (heavy)
1616

1414
1515 Hard (heavy)Hard (heavy)
1616

push himpush him-- or herself. It feels or herself. It feels 
very heavy, and the person is very heavy, and the person is 
very tired.very tired.

1919 on the scale is an extremelyon the scale is an extremely
1717 Very hardVery hard
1818
1919 Extremely hardExtremely hard

1717 Very hardVery hard
1818
1919 Extremely hardExtremely hard

1919 on the scale is an extremely on the scale is an extremely 
strenuous exercise level. For strenuous exercise level. For 
most people this is the most most people this is the most 
strenuous exercise they have strenuous exercise they have 
ever experienced.ever experienced.yy

2020 Maximal exertionMaximal exertion
yy

2020 Maximal exertionMaximal exertion
ever experienced.ever experienced.


