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The New England
Journal of Medicine

Copyright © 2002 by the Massachusesss Medical Sociery

VOLUME 348 Marcn 14, 2002 NUMBER 11

EXERCISE CAPACITY AND MORTALITY AMONG MEN REFERRED
FOR EXERCISE TESTING

JowaTian Myers, Pu.D., Manist Praxasu, M.D., Victor Frosucker, M.D., Dat Do, M.D., Saaa PasminaTon, B.Sc.,
ano J. Epwin Atwooo, M.D.

ABSTRACT

Background Exercise capacity is known to be an
mpomam prognostic factor in pauemswnh cardiovas-
cular di butitis itp
mortality equally well among healthy persons There
is also g the power of
EXercise capacity relative to other clinical and exarcise-
test variables.

Mehads We studied a total of 6213 consecutive
men referred for treadmill exercise testing for clinical
reasons during a mean (+5D) of 6.2+3.7 years of fol-
low-up. Subjects were classified into two groups: 3679
had an abnormal exercise-test result or a history of
cardiovascular disease, or both, and 2534 had a nor-
mal exercise-test result and no history of cardiovascu-
lar disease. Overall mortality was the end point.

Resulss  Therewere a total of 1256 deaths during the
follow-up period, resulting in an average annual mor-
tality of 2.6 percent. Men who died were older than
those who survived and had a lower maximal heart
rate, lower maximal systolic and diastofic blood pres-
sure, and lower i After for
age, the pask i i din
equivalents (MET) was the strongest predictor of the
risk of death among both normal subjects and those
with cardi sar diseasa. peak ise ca-
pacity was a stronger predictor of the risk of death than
the percentage of the age-predicted value achieved,
and there was no interaction between the use or non-
use of bet and the predictive power of exer-
cise capacity. Each 1-MET increase in exercise capacity
oonferrad 8 12 percent improvement in survival,

C ity is a more powerful
predictor of mortality among men than other estab-
lished risk factors for cardiovascular disease. (N Engl
J Med 2002;346:793-801.)

Copyright © 2002 Massachesatts Madical Scciaty.

URING the past two decades, exercise ca-
pacity and activiry stams have become well-
established predicrors of cardiovascular and
overall mortality.!2 The facr thar exercise
capacity is 2 strong and independent predicror of our-
comes supports the v:\luc m !hc EXCICISe 1St as 3 clin-
ical wol; it is noniny: ly ine:
provi ides a wealth of dnmull\ relevant dngnusnc and
prognostic informagion 34 Howeyer, recent guidelinest
and commentaries on the opic®® have identified sev-
eral areas relared w the prognostc usefulness of exer-
cise testing thar are in need of further study. For ex-
ample, the nmonrv of previous studies have not dlearly
assessed the independent prognostic power of exercise
capaciry relative to other clinical variables and infor-
marion from exercise testing. In addition, whereas the
literarure is filled wirh long-term follow-up studies
conducted in relanively healthy populanions.” ! few
studies have focused on more clinically relevant pop-
ularions — that is, patients reterred for exercise test-
ing for clinical reasons. Moreover, although exercise
capacity expressed in terms of metabolic equivalenss
(MET} is the common clinical measure of exercise tol-
erance, exercise capadity is strongly influenced by age
and acrivity starus. Iz is not known which has grearer
prognostic value: the absolute peak exercise capacity
(measured in MET) or exercise capacity expressed as
a percenrage of the value E’edﬂ:n:d on the bass of age.
Finally, the use of bera-blocker therapy is common
among the panents who are typically referred for exer-
cise resting; although bera-blockade improves surviv-
al, it can also reduce exercise capaciry. Dara relazed 1o
the influence of beta-blockade on the prognostic val-
ue of exercise rolerance are sparse.

Fwom she Division of Cardiovascular Medicine, Stanford Useversiny Mesd
ical Cenver and the Veserans Aflairs Palo Ao Hegh Care Sysem — boh in
Pako Alo, Cali€. Address repriss requesss 10 Dr, Myers & the Cardiciogy
Davision (111C), Vewerass Aflzirs Palo Alo Heaith Care Sysem, 3081
Miranda Ase | Palo Ali, CA 94304, or 2t dry9938an! com.

N Engl ] Med, Vol. 346, No. 11 - March 14, 2002 + www.acjmorg - 793

Myers ], Prakash M, Froelicher V et al (2002) Exercise capacity and mortality among men referred for exercise testing.
N Engl J Med 346:793-801
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Make Your Diabetic Patients Walk

Long-term impact of different amounts of physical activity on type 2

diabetes

ANNA RANCHELLL M
CrisTiNA FATONE, Mp
CuianA TAGLIONL, Mp
FAUSTO SANTEUSANIO, MD
Pierpaoro D Fro, Mo

Cunra D1 Loreto, mo
CamviNe FANELLE, D
Paota Luciot, uo
Giusepre MURDOLO, Mp
Aptanva De Cicco, Mo
NATASCIA PARLANTI, MD

OBJECTIVE — To cstablish the tmpact of different zmounts of increased energy expenditure
on type 2 diabetes care.

RESEARCH DESIGN AND METHODS — Post hoc analysis of long-term effects of
different amounts of increased energy expenditure (metabolic equivalents [METS| per hour per
week) through voluntary acrobic physical activity was performed in 179 type 2 diabetic subjects
(age 62 = 1 years [mean = SE]) randomized to & physical activity counseling intervention.
Subjects were followed for 2 years and divided into six groups based on thelr increments in METs
per hour per week: group 0 (no activity, n = 28), group 1-10 (6.8 = 0.3, n = 27), group 11-20
(17.1 = 0.4, n = 31), group 21-30 (27.0 = 0.3, n = 27), group 31-40 (37.5 = 0.3, n = 32),
and group >40 {383 = 1.8 n =349

RESULTS — At hascline, the six groups did not differ for energy expenditure, age, sex,
dizbetes duration, and all parameters measured. After 2 years, in group 0 and in group 1-10, no
parameter changed; m groups 11-20, 21-30, 31-40, and =40, HbA,, blood pressure, total
serum cholesterol, triglycerides, and estimated percent of 10-year coronary heart disease nsk
improved (P < 0.05). In group 21-30, 31-40, and >40, body weight, walst circumference,
heart rate, [asting plasma glucose, serum IDE and HDL cholesterol also improved (P < 0.05).

| 1 1

estern and developing countries

face two serious health prob-

lems: the rising prevalence of
obesity and diabetes and the fact that peo-
ple no Ienger need to be physically active
in their daily lives (1-4). Many studies
have shown that regular physical activity
improves quality of life, reduces the risk
of montzlity from all causes (1-4), and is
particularly advantageous in subjects
with impaired glucose tolerance (5,6) or
type 2 diabetes (7-12). Physical activity
counseling can motivate most disbetic
subjects to increase their levels of volun-
tary energy expenditure (9-11), but, at
present, the relationship between
amounts of physical activity and long-
term benehicial effects in type 2 diabetes
care is unknown. The American Diabetes
Association emphasizes the benefits of
regular physical activity in the prevention
and treatment of type 2 diabetes, referring
to proposals given to the general popula-
tion by several scientific societies (1—
4,12). These recommendations advise
individuals to engsge in =30 min moder-

METs per hour per week correlated positively with changes of HDL ch and negatively
with those of other parameters (P < 0.001). Alfler 2 years, per capita yearly costs of medications
increased (P = 0.008) by $393 m group 0, did not significantly change in group 1-10($206,P =
0.09), and decreased in group 11-20 (—=$196, P = 0.01), group 21-30 (—$593, P = 0.009),
group 31-40 (—$660, P = 0.003), and group =40 (—$379, P = 0.001).

CONCLUSIONS — Energy expenditure =10 METs - h™* - week ™' obtained through aero-
bic leisure time physical activity ts sulficient Lo achieve health and financial advantages, but full
benefits are achieved with energy expenditure >20 METs - h ™" - week ™

Diabetes Care 28:1203-1302, 2003

Fromthe D:plr.mmlal’lmgm.ll Medicine, Section of Intemnal Medicine, Endocnine and Metsbolic Sciences,
University of Perugia. Perugia, ltaly

Address correspondence and reprint requests to Prol. Pierpaolo Dz Feo, DIML, Via E. Dal Pozzo, 06126
Teruga, kaly. E-mail: defec@dimisem med unipg, it

Received for pablication 20 November 2004 and accepled in revised form 15 Janusry 2005

Abbreviations: CHD, coronary hean disease. FPG, fasting plasma glucose, MET, metsbobe equivalent;
NHS, National Health Service

ate-i y physical activity on most
(prefersbly all) days of the week. To main-
tain long-term weight loss, dats from sev-
eral studies suggest that more exercise
(6075 min/day) is needed (1,12,13).
As no long-term studies have been
performed in type 2 diabetic subjects, the
influence of different amounts of energy
expenditure on disbetes care remains to
be established. This study examines the
2-year impact of different increments in
energy expenditure on several physiolog-
icsl and biochemical outcomes, on direct
medical costs, and on direct and indirect
social costs in 2 group of type 2 diabetic
subjects who were randomized to an ex-
ercise counseling intervention (9). Our
data show that 2 years' counseling re-
sulted in remarkable cost saving; health
benefits and financial advantages were
significantly related with increased

A table elsewhere in this issue shows and Syseme d (SD) units and
factors for many substances.

© 2005 by the American Diabetes Associstion

The cots of publsatiom of this arcie were defrayed m pert by the payment of page charges. Thes avtele must thereore be hevelyy
markad “advertisemond” tn accordance with 18 U5 C Sectton 1734 sclely o indicate this fact

See accompanying editorial, p. 1524.

of energy exy

RESEARCH DESIGN AND

METHODS — Eligibility criteriz in-
cluded diagnosis of type 2 diabetes of at

Duzens Cazs, vouume 28, sunsis 6, Juse 2003
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YO Yarg MG, HT CanM Sy

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

ChiPangWen*, Jad:
Shan Pou Tsat Xifeng W

RoiMan Wai*, Min K

Summary

g Tci ¥iChen Yang, Ting Yoan David Cheng, Meng-ChibiL ee, Hui Ting Chan, Cwen Keng Tsas,

Background The heahh benefits of letsure-time physical acuviey are wall known, but whether less exercise than the
recommended 150 min a week can have life expeciancy benefits 1s unclear. We assessed the health benefits of a range

of volumes of physical aciviey in a Tatwanese populatton.

Methods In this praspecive cohor sudy, 416175 tndividuals (199265 men and 216910 women) pardcipated tn a
standard medical mnmelnTmmhemnnl?%zndethmnmfdhnupoﬂOSym

screening
{SD 4-21). On the basts of the amoum: of weekly exercise

dicated tn a self:

were placed Into one of five categories of exercise volumes: nactive, or low, medium, high, or very high aaivity. We
calculated hazard ravos (HR) for monality risks for every group compared with the tnaceive group, and calculared hife

expectancy for every group.

Findings C 1 with ind!

Honpetod Taiching Tameas
(CPWan M X Tand Y€ Yargy:
Labrstcey for Exarcire
Pirychogy Sevech, baxtiute
o Spont Science, Nationad

duals in the inacuve group, those in the low-volume aatvity group, who exercised for an

average of 92 min per week (95% CI 71-112) or 15 min a day (SD 1-8), had a 14% reduced risk of all-cause monalty
(0-86,0-81-0-91), and had a 3 year longer life expectancy. Every additsonal 15 min of datly exerdse beyond the mintmum

amount of 15 min a day further
&HSlTbsebm&uwmawhdﬂewal

reduced all-cause monalty by 43 (95% C1 2-5-7-0) and all-cancer monalty by 1%

and both sexes, and 1o those with cardivascular disease

who were tnaceive had a 17% (HR 1-17, 95% CI 1. 10-1-24) increased risk of morality comparad with

Tacyues, Taiwas
uvuw.mw.«

risks.
individuals in the low-volume group.

at risk of card:

Houstan, TX, USA (CWuMD)

Lormpondes
D1 Gl g Wor, Naticral

Research Insthues.

Introduction

fttation,  Much evidence suggests that 150 min or more 2 week of

|eisure-time physical activity (ITPA) can have substantial
heaith benefits for an individual ¥ Guadelines such as the

2008 physical activity gidelines for Americns' and

15 min a day or 90 min a week of moderate- Intenstey exercise might be of benefit, even for indtviduals

Commmmite  Fynaing Tatwan Department of Health Clintcal Trial and Research Center of Excellence and Nattonal Health

1 ise if their doctor ds an easily
manageable amount, especially if health messages are
simsple. Becnuse east Asians visit their doctors frequenthy?
pbzm-y of opportunities for health commmuiication and

son of exercise exist.” However, such oppormunities

WHO's 2010 Global Recommendations on Physical
Activity for Health* have drawn atention 1o the health
benefits of this amount of weekly exercise. Becmse
barriers exist to meet this 30 min a day, 5 day a week

0 prescribe exercise are sometimes missed because most
doctors are expected 10 treat only diseases. having hiede
time to modify a behaviour that is not directly related o
the disease if not requested by 1 patient. If health-

5 Koyan e Zhvaram,
Miash Loceiy 350, Tawan
weogoedghn orz

24

Wen et al.: Minimum amount of physical activity for reduced mortality and extended life expectancy:

Tiion [eg, tine itns. o ans itiriinaly
uncertzinty about the amoum of exercise needed 10
benefit health), ITPA = an underused public health
intervention. East Asians tend to be less physically active
than individuals in western countries, and also tend to
exercise at lower intensity A dmdoﬁthms:nuu adule
fation met this ; whereas less than
a fifth of the adult population did in Exst Asian countries
such as China, Japan, or Taiwan® Whether levels of
physical activity below the recormmended 150 rmin a week
are adequate to generate health benefits is undear,
ldzrn:ﬁunon of 3 minimum amount of exercise—
dose* i

hancing physical activity were to be preseribed, @t
should be related to the disease in question, and the
recommended amount should be kept to 2 minimum to
incresse the chances of adherence.

The objective of this study is to assess the health
benefiss of different vohurnes of physical sctivity in a large
cohort in Taiwan, and 10 investigate whether less than
150 min aweek of exercise is sufficient to reduce mortality
or extend life expectancy.

Methods
Dmcwmn

to reduce Jity is
&mnhhbmusxamnﬂammmofmmseth:ma
to achieve. Furthermore, patients nsght be more easily

In this b icalk ive cohort study, the cobort
consissed of 416175 ha.l:hy individuals aged 20 years or
older (199265 men and 216910 women) who participated

www thetmcet com Vol 78 October 4 2011

A prospective cohort study. Lancet 2011; 378: 1244-53
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Physical Activity and Mortality in Individuals
With Diabetes Mellitus

A Prospective Study and Meta-analysis

D(Mt)rslﬂluscmm ;. Rebeooa Muckedbauer, FRD; Rudalf Kasks, #hiD;
Nina Fexs johesen, PRD, ry-dmi PRI, Ktm Overvad, Hm Jane Nawtrup

Pilar Amiaso, MxmAmﬁDmdumw neill, Pharmi; Vnhia?akmmmnmuo'
Fubte Riceerd, MSe: Amalic Mat&ello, MD: Annemicke M. W. smim FhD; Pvdys M. Monmskia/, FkD,
Axne M. May, FRD; Paul W. Prasks, PhD; Petey M. Nilsson, MD, FhD mﬁwaﬂaq Fhix,

Olov Rolandsson, MD, FRD; Gay Faghoragzt, FhD; MGWW MDD, FD;

Pramootse Clavel-Chapeios, PRI, jest Marsa Huerta Castatie, PRD); Valesttea Gallo, PRD:

Hetner Boctng, PRI, Lie Nochitngs, DriH

hazard mitos were 0.02 (99 C1,0.49.0 78) for total mor-
tality and 0.51 (9%% €1, 0.32-0.81) for CVD mortaley
Letsare-time PA was assockiied with lower cotal meetal-
Ity risk, and walking was asoctaled with lower CVD mor-
tality risk. in the mets-analysis, the pooled random-
effects hazard ratho from 3 studtes for high vs low total
PA ;)nd all-caase mortality was 0.00 (953% CI, 0.49-
0.73!

Condusioas: Higher leveks of PA were assocased wilth
lower y risk mn (ndividals with diab Even
those undertaking modesate amounts of activity were at

ﬂ'.d yn::lnm(n?smm:mr
mellttus maagement to prevent com-
phmbmhnmhm:(ﬂduteshcklg

Methods: This prospective coboct study and meta.
amalyss of umlq;mdks myestigmed the asocution
betwren PA and morality io mdividuaks with diabetes.
s the EPIC study {
ln\a()mzrmd‘imhn) nmhxl uzddunlol@!ﬂ

duals wilh diabetes 2 b ol et
sure-time and total PA and w.:lhqgulh ardiovascular
M(C\‘D)wml-ﬂymswwngmw

models
I 1 apprectably lower risk for early death compared with in-
Fudnd 'dh,fum 'y mlm‘pmtlzd‘ with active persons Thesz findings provide empirical evl-
\nverse vark wehting, dence supporting the widely shaned view (hat persons with
disbetes should engage In regular PA
Resebs: (n the tve analysis, lotal PA was 2ss0-

ciated wath lower risk of OVD and toal mortality. Com- Arch Intem Med. 2012,172(17 . 1285-129%

Diabeteszentrum Minden

pared with physically imactive persans, the lowest mos-
taltty risk was obcerved in moderaiely active persons:

Publishad owitne Asgust 6, 2012
dot 10 1007 darchinternmed 2012 3130

TARIITES M23LITLS (5.4 NA-
for cause of Hlimess and

are death tn most
countries* Efots to re-
duce the tmpact of diabe-

les complications have been predomi-
mantly 2imed & contzolling hy
hypentensica, and dystipidemta g mmn
See also pages
1283 and 1306

medication strategies, despite the Lok of
evidence of long-term benefits ! How.-
ever, diabetes management shoeld ex-
tenud 0 an overall intervention stealegy that

Lifestyle measures. Incloding physical
activity (PA), are key factors for seli.
mzmagement i patlents with diabetes to
prevent macrovascebir comphications and
premature mortality.* increwsed PA has
long been considered a comenstone of dts-
betes management. Persons with dighe-
tes are recommended 40 engage tnat jeast
130 minutes per week of moderate-
intensity aerobic PA ** Walking has been
of particubr interest hecause i reguines no
spectiic facilities, can be easily tmple-
mended in the datfy routine, 3ad s neh-
Uvely safe’

1m the peoeral populition, being physi-
cally active bas been assoctated with 2

Awshor AfBliations = heed 2« Inclodes ifestyle modification (o reduce  lower risk of ovesall and crdiovascular dis-
the end of Sux erecle the risk of comphications * exse (CVD) moetalty compared with being
AR03 INTIEN NITYVOR £72 WA (7], ST 24, 200 WWWARCHINTIENMGT COM
s
©1012 American Mokl Amocsation. AT righis soverved.
Sluik etal:

Physical Activity an Moratlity in Individuals With Diabetes Mellitus. A Prospektive Study an Meta-analysis.

Arch Intern Med. (2012); 172(17): 1285-95




MET - brauche ich nicht?!
Studien verstehen

* 1Y ;
o

Th: NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Cardiovascular Effects of Intensive Lifestyle
Intervention in Type 2 Diabetes

The Look AHEAD Research Group*

ABSTRACT

BACKGROUND
Weight loss is recommended for overweight or obese patients with type 2 diabetes  Tha authors and ther affilations are fisted
on the basis of short-term studies, but long-term effects on cardiovascolar disease '"g"mm“’d";:'v'éﬂ roquests
remain unknown. We sxamined whether an intenswve lifestyle imtervention for | B o e “?:m’ﬁ;:g‘““i
weight loss would decrease cardiovasoular morbidity and mortality among such  Medial School of Brown Unaersity and
patients, Miriam Hospital 196 Richmond St Provi-

donca, R 02903, or 3t rwing@ifespanorg

METHODS *A complate kst of participants n the

In 16 sty centers in the United States, we randomly assigned 5145 overweight or  Look AHEAD {action for Health in Dia-
: B s 2o A s R 3% bates) Ressarch Group & provided in

obese patients with type 2 diabetes to participate in an intensive lifestyle interven- o Supplemantary Appandsc. available

ton that promoted weight loss through decreased caloric intake and increased  atNEM.org.

physical activity (ntervention group) or to recewve diabetes support and education

(control group). The primary outcome was a composite of death from cardiovascu- ;:]‘] ’:;’{”'":‘mpuu"’”d o i 24,

lar causes, nonfatal myocardial mfarction, fata! stroke, or hospitalization for )
3 R % g1 S N Engl | Med 2012
angma during a maximum fo!low-up of 13.5 years. DO 1 165N Mo 12914
Copipht © IR Memaiewe: Medcdl Zociey.
RESULTS

The trial was stopped early on the basis of a futt!ity analysis when the median fol-
low-up was 9.6 years. Weight !oss was greater in the intervention group than in the
control group thronghout the study (2.6% vs. 0.7% at I year; 6.0°% vs. 3.5% at smdy
end). The intensive lifestyle intervention a'so produced greater reductions in gly-
cated hemoglobin and greater mitia! improvements in fitness and all cardiovascu-
lar risk factors, except for low-density-!*poprotein cholesterol levels. The primary
outcome occurred in 403 patients i the intervention group and in 418 in the con-
trol group (183 and 1.92 events per 100 person-years, respectively; hazard ratio in
the intervention group, 0.95; 95% confidence interval, (.83 to 1.09; P=0.51).

Diabeteszentrum Minden

CONCLUSIONS
An intensive lifestyle intervention focusing on weight 'oss did not reduce the rate of’
cardiovascu!ar events In overweight or obese adu!ts with type 2 dizbetes. (Funded
by the National Institutes of Hea'th and others; Look AHEAD ClinicalTrials.gov
number, HCTO017953.)

NENGL | NED  NEIM.ORG 1
Ths New England Joumal of Medicine
Downloaded from nejm oog by Swefanis Gerlach ca Jume 25, 2013, For personal use anly. Ne ofer uses without permission.
Copynight © 2013 Medical Society. All gk d

The Look AHEAD Research Group: Reduction in Weight and Cardiovaskular Disease Risk Factors in Individuals with Type 2 Diabetes.
Diabetes Care (2007) 30: 1374-1383
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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 andwomen

U5 dong foden Ewmrw [rduroween Wesdy] Drwe, MorsmW g i sgeriand Newl « G, Kevat A Fossd, ey S e, [ Mon o
v the Lawont Plymaad ity i 7 Enac o Cavwrase® andthe Lavor Sty Bebumvar Wartong lonp”

Sumimary

it ot B o b .

Pdpmian r»unr eral chrumic
Santwt iriem dmmnmmpw oF Sven et | ofiocs of
wwan:::: prodinged steing Wa mwwwmmm“
e kgl b
Merhods We did 2 {PubMed, PeycINFO, Embase, Wob of Science, Spon Discus,
Syl s dmmbﬂ-w;mm:mgnmm;dmzap-
on ar TVorkewing tme. T pored effoc esdmases
o lacmartnt 3, 3036 ndaumn:”u m&,uhm.dm.m oot monally. W tncloded daa

foen Lo seadies, of witkh 14 wiom Memitfiod Sough 3 sysimatk Rviow and o wors addirional unpubiishod smdies:

o, 1, e mmumamummmﬂu gwa proeocol, wiskh
Smdriinpep s wﬁmmumu-ummmm and piysical activiy tnes quanties in
ot gy w250 ogbolic equivalons of esk Wo shen comibined dea acvoss 3 saadies w0 B0 mwchdon
Trpewsrnpnate  of dafy steing dme and monalty, a0d examased semmary ks g Cox
St Ay ot S mmwmmqmwnmw&n’qm
TRETIRN R W AT
A Finaings OF the b seadies inchaded I the measnaysts, 1 seadios provided & oo siuing vme and allause moncity.
v et These studies inchaded 1005 793 tndivbuals win were folwed up for 3-18-1 years, wikch 54009 {3-4%) died.
Scnmces, Ouk, oy mpd-nmm—mmmm«mu-mmm [>3s.sm1«np.-d;.
P T, raws during follow-p weee 12-59% higher I i wo bwes gantles of aokviy (fom HE-1.12,
Sowm e A0 955 7 1-08-1-16, £¢ the secund lowest qEnte of physdal aakiy 16 METh per wosk] and siuing <4 Mday, ©
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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): 1302-10
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Physical activity and risk of breast cancer, colon cancer, diabetes,
ischemic heart disease, and ischemic stroke events: systematic
review and dose-response meta-analysis for the Global Burden

of Disease Study 2013

Hmwe H iy Vicorsa F Bachman,? Uly T Alander,’ John Everen Murford,' Ashian Afshin,'
Kara fsten,’ | Lannen Veseman,? Krisen Debiche,  Marsssa L lannasone,” Madelins L Moyer,!
Kelly Ceroy,) Thao Vos! Chnisopher | L Murray,! Mobammad H Forouzaniart
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5. Lifestyle Management: At Dok M
Standards of Medical Care in
Diabetes—2019

Diabetes Core 2019:42Suppl. 1):S46-550 | https:/fdbiorg/10 2337/4:19-5005

The tion (ADA) “Standards of Medical Care in Diabetes™
includes ADA’s current clinical practice dations and is ded to pro-
vide the components of diabetes care, general treatment goals and gulddines,
and tools to evaluate guality of care. Members of the ADA Professional Practice
Commi a Itid li expert ittee, are sible for upd:

the Standards of Care annually, or more frequently as warmranted. For a detailed
description of ADA standards, statements, and reports, as well as the evidence
grading system for ADA’s clinical practice recommendations, plesse refer to the
Standards of Care Introduction. Readers who wish to comment on the Standards
of Care are invited to do so at professional.diabetes.org/SOC.

Lifestyle tisaf aspect of diabetes care and includes diabetes
self-management education and support {DSMES), medical nutrition therapy (MNT),
physical activity, smoking cessation counseling, and psychosodial care. Patients and
care providers should focus together on how to optimize lifestyle from lhe time of
the initial comprehensive medical evaluation, throughout all

and follow-up, and during the of lications and m.
morbid conditions in order to enhance diabetes care.

8 of co-
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DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT

Recommendh tons
51 In accordance with the national for diab elf-

A » (] lo with diabetes should diab
PEOD, P

ticipal
df- d to facilitate the knowl skills, and ability
necessary for dabetes self sef- support is ad-
ditionally recommended to asist with implementing and sustaining skills
and behaviors needed for ongoing self-management. 8

52 There are four critical times to evaluate the need for diabetes self-
management sducation and support: st diagnosts annuslly, when compll-
cating factors arise, and when transitions in care occur. €

53 Cinical outcomes, heaith status, and quality of life are key goals of dlabetes
sdlma;::u:\teﬁnﬂm.mlsmmmﬁbemw:pmd ig:ﬁ:ﬁﬁm’:ﬁ&‘;ﬁ

54 Diabates seif-management education and Support should be patient cen- mf&mﬁmmu DA
tered, may be given in group or Individual settings or using technology, and & 14 1, the Amesoan Dichetes Assadiatbn

should be communicated with the entire diabetes care team. A Reder may use thisa tide aslong as the wark i

ssnmuamm«nm education and support can improve propedy dted, the use is sducatbnal and not

A by third-party payers forprofit and the work is not dlered. Mo infor

B recomeended: £ maton is awlable ot At /fwww dobe joumals
-orglcontent/lioense:

ADA: Standards of Medical Care in Diabetes. Lifestyle Management.
Diabetes Care 2019;42(Suppl. 1):S46-S60 | https://doi.org/10.2337/dc19-S005
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Q{/ Nachsitzen: Physikunterricht
¢  Definition: MET beschreibt das Verhaltnis von Arbeits- zu Ruhe-Energieumsatz

1 MET (metabolisches Aquivalent)
ist dabei das MaB flr die Sauerstoff-(O,)-Aufnahme bzw. den Kalorienverbrau
einer erwachsenen Person im ruhigen Sitzen.

1 MET (metabolisches Aquivalent)

entspricht dem Kalorienverbrauch von 1 kcal pro kg Kérpergewicht pro Stunde

oder

der Sauerstoffaufnahme (VO,) von 3,5 Milliliter (ml) pro Minute und kg Kérpergewicht.

Diabeteszentrum Minden

Ainsworth et al: Compendium of Physical Activities: a second update of codes and MET values.
Medicine and Science in Sports and Exercise, 2011;43(8):1575-81.
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Ainsworth et al: Compendium of Physical Activities: a second update of codes and MET values.
Medicine and Science in Sports and Exercise, 2011;43(8):1575-81.



@

=~ Nachsitzen: Physikunterricht 3
¢ ' MET: MaR fir die Leistung =
< S
Q =
O 3
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=
= : : :
2 Einheit Leistung: Watt
G
N
0
3
q) - -
s Leistung = Energieverbrauch
@)

Zeit

1 MET (metabolisches Aquivalent)

entspricht dem Kalorienverbrauch von 1 kcal pro kg KopergeW|cht pro Stunde

Ainsworth et al: Compendium of Physical Activities: a second update of F&*
Medicine and Science in Sports and Exercise, 2011;43(8):1575-81. ‘
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Nachsitzen: Physikunterricht
Stromverbrauch

R o=
Wechselstromzahler [32:

FarmCLIE & NE 3 SELLZER
230 ¥ 50 Hz
Schitg 100 375 WkWh

Stromverbrauch = Energieverbrauch [Wh]

Leistung [W] x Zeit [h]
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Energieverbrauch bei kérperlicher Aktivitat

N
=
P //ﬁa e

Stromverbrauch = Energieverbrauch [Wh]

Leistung [W] x Zeit [h]

Diabeteszentrum Minden

MET}

Energieverbrauch [METh]

Leistung [MET] x Zeit [h]
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%~/ Leistung bei korperlicher Aktivitat vergleichen
Energieverbrauch bei kérperlicher Aktivitat abschatzen

Leistung Energieverbrauch

Wechselstromzahler

FarmCLIE & NE I3 SLLL s
230 ¥
Schitg 100 375 WLWh
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Von MET im Praxisalltag profitieren
Leistung bei korperlicher Aktivitat vergleichen

Search this site

2 of this Website
ite is designed to provide the updated 2011 Adult Compendium of Physical Activities and additional
:s. The 2011 update identifies and updates MET codes that have published evidence to support the
n addition, new codes have been added to refiect the growing body of knowledge and popular activities.

ncing
04 =Fishing & Hunting
05 - Home Activity
06 - Home Repair
07 - Inactivity
ite Search Tips: Enter keywords into the search box found on the upper right hand corner of the page.
08 - Lawn & Garden search and return results from the entire site including PDF files. Oftentimes keywords are found on

09 - Miscelianeous pages (e.g., fractor can be found on Lawn & Garden, Occupation, and Transportation). Once you have
a specific page, use CTRL + F to bring up another search box that will search the entered keyword only

10 - Music Playing rage.

11 - Occupation \ctivity Updates: A new page has been created to provide new information about activities that were not
d in the 2011 Compendium. These activities can be found on the Activity Categories page.

ign Language Translations: Foreign language transiations of the 2011 Compendium can be found under
\pendia’ tab at the top of the page. The Compendium is currently available in 6 languages:

English French Japanese
Spanish Italian Chinese

12 - Running
.'7::1; ) 13- Self Care

_14 - Sexual Activity /dult Compendium of Physical Activities was developed for use in epidemiclogic studies to standardize the
. < N ent of MET intensities in physical activity questionnaires. Dr. Bill Haskell from Stanford University
15 - Sports Jalized the Adult Compendium and developed a prototype for the document. The Adult Compendium was
16 - Transporiation tin the Survey of Activity, Fitness, and Exercise (SAFE study - 1987 to 1989) to code and score physical
ecords. Since then, the Compendium has been used in studies woridwide to assign intensity units to
17 - Walking activity questionnaires and to develop innovative ways o assess energy expenditure in physical activity
{ - Version 1 of the Adult Compendium was published in 1993. An updated version was published in 2000.
18 - Water Activities =es for the publications are below.
19 - Winter Activiities
‘. : ey on of Terms used in the Adult Compendium
SN o Achilios ‘Metabolic Equivalent}: The ratio of the work metabolic rate to the resting metabolic rate. One MET is

21 - Volunteer Activities as 1 kcal/kg/Mmour and is roughly equivalent to the energy cost of sitting quietly. A MET also is defined as
in mb/| in wi f sitti i ival : in.
N fivity Updates iptake in mi/kg/min with one MET equal to the oxygen cost of sitting quietly, equivalent to 3.5 ml/kg/min

=
()
o
=
=
=
>
-
-+
=
)
N
()]
Q
)
Q
Q
)
o)

o-Lagit wode: Adult Compendium activities are classified by a 5-digit code that identifies the category (heading) as
the first 2 digits and type (description) of activity as the last three digits. Example:

Ainsworth et al: Compendium of Physical Activities: a second update of codes and MET values.
Medicine and Science in Sports and Exercise, 2011;43(8):1575-81.
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Aktivitat
Schlafen
Beten in der Kirche

Essen

Autofahren

Anstreichen

Kartenspielen

Lachen im Sitzen
FuBball (Breitensport)
Handball (Breitensport)

Laufen (langsam, 5km/h)
Laufen (schnell, 12km/h)
Nordic Walking (langsam, 4km/h)

Nordic Walking (schnell, 6km/h)

Diabeteszentrum Minden

&
o

Radfahren (gemdtitlich, zirka 15km/h)

Radfahren (flott, zirka 25km/h)

Radfahren (Heimtrainer, 150 Watt)

Schwimmen (moderat)

Schwimmen (intensiv, Kraul)

Zumba

Ainsworth et al: Compendium of Physical Activities: a second update of codes and MET values.
Medicine and Science in Sports and Exercise, 2011;43(8):1575-81.
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Intensitat

leicht

moderat

@7 intensiv

Ainsworth et al: Compendium of Physical Activities: a second update of codes and MET values.
Medicine and Science in Sports and Exercise, 2011;43(8):1575-81.
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« FUr die Umrechnung von MET der
Laufbanduntersuchung (LB) auf die der

Fahrradergometrie (FE) wird die folgende Formel
ang,ggéb_en,:',m,o,QsoMETFE+ 1,85.

e

-

Leistung [Watt]
(Fahrradergometrie)

AT G |
ARG
| N

g Be un{;’d:kbrﬁerlichen Leistu
QE=011-2932-2




Von MET im Praxisalltag profitieren

*u

#  Leistung in der Ergometrie vergleichen
TaBLE 111 Five-level classification of physical activity in terms of exercise intensity
o Energy expenditure
©
S Level keal/min mi/kg/min W METS
g Men
= Light 2.0-4.9 6.1-15.2 28-69 1.6-3.9
5 Moderate 5.0-7.4 15.3-22.9 70-104 4.0-5.9
N Heavy 7.5-9.9 23.0-30.6 105-139 6.0-7.9
3 Very heavy 10.0-12.4 30.7-38.3 140-174 8.0-9.9
3 Unduly heavy 12.5- 38.4- 175- 10.0-
O
2 Women
Light 1.5-3.4 5.4-12.5 21-48 1.2-2.7
Moderate 35-5.4 12.6-19.8 49-76 2.8-4.3
Heavy 5.5-7.4 19.9-27.1 77-104 4.4-5.9
Very heavy 7.5-9.4 27.2-34.4 105-132 6.0-7.5
Unduly heavy 9.5- 34.5- 133- 7.6-

Note: ml/kg based on 65-kg man and 55-kg woman; one MET is equivalent to 250 ml O, per minute, or the average resting oxygen

consumption.

Adapted from Ref. 2, McArdle er al., Exercise Physiology: Energy, Nutrition, and Human Performuncr, Lea & Febiger, 1986
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Eret— ~ ———
Als Formel far Frauen wird u.a. empfohlen [Gulati]:
METg,,=14,7-0,13eAlter in Jahren.

FUir Manner gilt u.a. [Kim]:

MET;,,=18-0,15eAlter in Jahren.

Diabeteszentrum Minden

Myers ], 2002,
N Engl J Med JAMA

‘ness

l 717'-‘(‘ o~ \ ‘

Léllgen'H, Leyk D: Pravention dlirch Bewegung‘?éﬁ_ﬁ\'@ der kdrperlichen Leistungsfiahigkeit
Internist 2012 - 53:663-670 DOI 10.1007/s00188%811-2932-2 Bildnachwe: Tim Mossholder on Unsplash
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Energieverbrauch
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Energieverbrauch bei kdrperlicher Aktivitat abschatzen

1 MET (metabolisches Aquivalent)
entspricht dem Kalorienverbrauch von 1 kcal pro kg Képergewicht pro Stunde

V¥

R A F AR

Energieverbrauch [METh]

Leistung [MET] x Zeit [h]

)
i’
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Energieverbrauch [kcal]

Leistung [kcal] x Kérpergewicht [kg] x Zeit [h]
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©

I

=

S

8

3

5 Energieverbrauch [kcal]
o) —

W
Leistuhg [+=2-] X Kérpergewicht [kg] x Zeit [h]

kg h
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Energieverbrauch [kcal]

MET [kcal] x Kérpergewicht [kg] x Zeit [h]

. kcal 7. |
Spaziergang / MET [m]. 3,5
Korpergewicht [kg]: 100
Trainingsdauer [h]: 1,0
Energieverbrauch [kcal]: 3,5x1,0x 100 = 350

S : & e - E
e B “» “ Bildnachweis=1eonides ruvalcabar on Unsplash.
et o Ap. " > o - . - - -
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Energieverbrauch bei kérperlicher Aktivitat abschatzen

»

Energleverbrau;:h [kcal]

Leistung [kcal] x Kérpergewicht [kg] x Zeit [h]

Y Tl

American football / MET [k':a'] 8
Korpergewicht [kg]: 100
Trainingsdauer [h]: 1,5

Energieverbrauch [kcal]: 8x1,5x 100 = 1200
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EXERCISE CAPAC

1,2-2,0)

JowaTian Myers, PuD., Maniss P 207

(1.2-1.8)

ABSTRACT

Background Exercise capacity
important prognostic factor in pati
cular disease, but it is uncertain
mortality equally well among haa
is also uncertainty regarding the
exercise capacity relative to other ¢
test variables.

Meahads We studied a total o
men referred for treadmill exercis
reasons during a mean (+SD) of €
low-up. Subjects were classified in
had an abnormal exercise-test re
cardiovascular disease, or both, & 05
mal exercise-test result and no his
lar disease. Overall mortality was

Results  Therewere a total of 12¢
follow-up period, resulting in an &
tality of 2.6 percent. Men who di
those who survived and had a lo 004
rate, lower maximal systolic and ¢ 2
sure, and lower exercise capacity.J ¥estary of
age, the pesk exercise capacity me Hltqneng, OPD
equivalents {MET) was the strong on
risk of death among both normal Smok'
with cardiovascuior disease. Absoll 1. ing
pacity was a stronger predictor of t erey P,;-a;m
the percentage of the age-predic Leag Than g v VB3 of D
and there was no interaction betw Mns, ET or Sty g h'('-"TI A"’I g
use of beta-blockade and the pred et i oo MET 25 Causy ame
cise capacity. Each 1-MET increase = lt’*‘"l:‘_\-n PGB e ng
conferred & 12 percent improvement in s~ P

Conclusi Exarci ity is @ more poweriu,
predictor of mortality among men than other estab-
lished risk factors for cardiovascular disease. (N Engl
J Med 2002;346:793-801.)

Copyright © 2002 Massachesatts Madical Sociaty.

11-1.8)
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Feom she Division of Cardiovascular Medicine, Stanford Useversity Mesd
i3l Cenver and the Veserans Aflains Palo Ao Heshh Care Sysem — boih in
Pako Alo, Calif. Address reptine requess 10 Dr, Myers & the Cardiciogy
Davision (111C), Veierass Aflains Palo Alwo Heabh Care Sysem, 3081
Miranda Ase.. Palo Alio, CA 94304, or & dry9938anl.com.

N Engl ] Med, Vol. 346, No. 11 - March 14, 2002 + www.acjmorg - 793

Myers ], Prakash M, Froelicher V et al (2002) Exercise capacity and mortality among men referred for exercise tescs
N Engl J Med 346:793-801
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I
The NEW ENGLAND JOOURNAL of MEDICINE w £ m
I || e (95 (1) [Mem BPOCD) (MeMP? [Cn:___,(_._._-:)—-
ORIGINAL ARTICLE o g ————
————— == 7 |93.6(928.94.
o1 (w0, 100) | 100997, 101) [962(954. 97)
Cardiovascular Effects of Intensive Lifestyle R4 19 115 1) |13 (5 1) |12 (1L 112)
Intervention in Type 2 Dlabet?i RT3 736021 73) |78 (37 75D | 333 .25, 7.41)
The Look AHEAD Research Group® — | :
B physical vl beod e omdy) {12919, 130) | 128( 128, 129) |127¢ 127, 128) | 126( 125, 127)
ABSTRACT ‘mm&bhadm‘d” ’5-0“ 0. 707 =
Faom ! mﬁ;d?‘ ) |TO(6945703) |s59 (655.664) |663 (658, 66.8)
Weight loss is recommended for overweight or obese patients | = _--__41‘5‘—61- H) 435 8.43,9) 4“(‘79
i makmiam. We o viste: = wior I [l e T ——— | 485) |487( 43 993)
weight loss would decrésse cardiovascular morbidity: andifN 6.0~
patients,
::;:‘:::sdy centers in the United States, we randomly assigned
obese patients with type 2 diabetes to participate in an intenss

tion that promoted weight loss through decreased caloric it
physical activity (intervention group) or to recewve diabetes S|
(contro! group). The primary outcome was 4 composite of deat
lar causes, fatal d:al mfarction, fata! stroke, of
angmna during a maximum follow-up of 13.5 years.

b
“n
1

RESULTS

‘The trial was stopped early on the basis of a futi!ity analysis w
low-up was 9.6 years. Weight !oss was greater in the interventic
control group tiroughout the study (£.6% vs. 0.7% at 1 year; 64
end). The intensve lifestyle intervention a'so produced greats
cated hemoglobin and greater mitia! improvements in fitness
lar risk factors, except for low-density-!’poprotein cholesterol
outcome occurred in 403 patients i the intervention group an
trol group (L83 and 1.92 events per 100 person-years, respecti
the intervention group, 0.95; 95% confidence interval, (.83 to

Estimated Mean (MET)

CONCLUSIONS

Ani ve lifestyle 7 ion focusing on weight 'oss did
cardi !ar events ight or obese adu!ts with type
by the National Institotes of Hea'th and others; Look AHEA
number, NCTO0017953.)

NENGLIMED  NEIM.ORG

The New England Journal of Medicize
Downloaded from nojm org by Stwefanis Gerlach ca Jaxe 25, 2013, For personal use anly. Ne ofer uses without permisiion.
Cogymight © 2013 Mauachusotts Medical Society. Al rights resarved.

The Look AHEAD Research Group: Reduction in Weight and Cardiovaskular Disease Risk Factoi=
Diabetes Care (2007) 30: 1374-1383

ith Type 2 Diabetes.

Supplement to: The Look AHEAD Research Group. Cardiovascular effects of intensive lifestyle intervention in

type 2 diabetes. N Engl J Med 2013;369:145-54. DOI: 10.1056/NEJM0oal212914
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5. LIFESTYLE MANAG BMENT

Disbe s Care Volume 42, Supplement 1, anuary 2015

5. Lifestyle Management:
Standards of Medical Care in
Diabetes—2019 5

Digbetes Core 2019,42(Suppl. 1):546-550 | https:) fm'

M

The American Disbetes Association (ADA) “Star
includes ADA's current clinical practice recomn
vide the components of diabetes care,

and tools to evaluate guality of care. Maan W
Committee, a multidisciplinary expert commi M
the Standards of Care annually, or more frequ
description of ADA :
grading system for ADA’s clinical practice rece

Standards of Care Introduction. Readers whoy LSy h"
of Care are invited to do so at professional.di

Lifestyle tisafund tal aspect of .m
self-management education and support (W
physical activity, smoking cessation counseling, | l‘
care providers should focus together on how ta
theinitial comprehensive medical evaluationjthl| MOTIE
and follow-up, and during the assessment of el
morbid conditions in order to enhance dia

v
DIABETES SELF-MANAGEMENT EDUCATIO! h h“
Recommendatians A M b\)
51 In accordance with the national standan \
edummandsuppm alpeoplewﬂ\ﬁl \ %

necessary for dlabetes sd-c.v_ ouuu M
ditionally recommended 1o assist with it
and behaviors neaded for ongoing self
52 There are four critical times to evalua
management sducation and support: st dlagnosts, Lm
cating factors arise, and when transitions in care occur. € QEr
5.3 Ginical outcomes, heaith status, and quality of life are key goals of dlabetes ,—l'gm
sefmanagement education and support that should be measured as pat of  Suogen
routine care. €
5.4 Diabetes seff-management education and support should be patient cen-

tion 5. Ufestyle monogement: Standards or
Madcal Core in Diabetes—2019. Diobetes Care
2019,22(5uppl. 1}5%6-560

tered, may be given in group or individual settings or using technology, and © 2018 by the Amesan Diobetes Associatbn.

should be communicated with the entire diabetes care team. A Beoders may use thisartice aslon g as the work i

5.5 Because disbetes seff-management education and support can improve propely dted, the use ks educatibnol and not

and redy B, adk by third-party payers  forprofit and thewark i nataleerad. Mo infor

& recommended. E matbn is owalable ot bt /fwww dbbetrjoumals
arglcontentflcense.

ADA: Standards of Medical Care in Diabetes. Lifestyle Management.
Diabetes Care 2019;42(Suppl. 1):S46-S60 | https://doi.org/10.2337/dc19-S005



;,/ Von MET im Praxisalltag proﬂtler
$* / MET: zu ungenau...?

L

F,I

& )

1 MET (metabollsches Aquivalent)

entspricht dem Kalorienverbrauch von 1 kcal pro kg Kérpergewicht pro Stunde

oder

der Sauerstoffaufnahme (VO,) von 3 5 M|II|I|ter (ml) pro Minute und kg KorpergeW|cht
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o
GroBe, Gewicht
c Korperzusammensetzung (Lean body mass (Magermasse))
§ Kardiorespiratorische Fitness
s Trainingszustand
£ Fertigkeit/ Technik (,skills")
45 Temperatur
g Feuchtigkeit
o Wind
® Trainingsflache
0O  Kleidung
Ausristung

| | | |
S W 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
|Im|ImhmluuImlmhmlmlIllllmhmluuImlmlhmluulmluulmduuhlnlmll|mlnu|ulhmlmmmlmlnuhmhmlnuhmhmhmlnulmll|m|m|lmlnulmdnnImllnulmllnuIlmlmlhlulmll futn e

Jetté et al:

Metabolic Equivalents (METS) in Exercise Testing, Exercise
Prescription and Evaluation of Functional Capacity.

Clin. Cardiol. (1990) 13, 555-565

Bildnachweis: Fotolia
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-

Corrected MET value = MET value x _3,5 ml kg! min-!
(from Compendium code) Harris-Benedict RMR (ml kg1 min-1)

Diabeteszentrum Minden

Kozey S, Lyden K, Staudenmayer J, Freedson | rors | > sicar
min(-1) as the baseline oxygen consumption.
J Phys Act Health. 2010;7(4):508-516. Availablésat: [Accé

Byrne NM, Hills AP, Hunter GR, Weinsier RL, Schutz Y.: Metaboli€ equivale e size s not fit all. |
J. Appl. Physiol. 2005;99(3):1112-1119. Available at: [Accessed 23:22:30]. Bildnachweis: Ricardo Gomez Angel on Unsplbsh
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Gesamtumsatz = Ruheenergieumsatz + Leistungsumsatz
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Ruheenergieumsatzbestimmung —
Die Anwendbarkeit von anthropometriebasierten Formeln im Vergleich zur indirekten Kalorimetrie?

“

%

g
§

g
3

1.000~

500+

Mean and 95% confidence interval of resting metabolic rate
in kilocalories per day

o

Indirect Harris- Miffin =~ Cunpingham ~ Owen
Calorimetsy  Benedict
Aszessment unng wdrect calorunetry and four &fferent equanion models

‘metabolic rate - the applicability of
alternative to indirect calorimetry.

Diabeteszentrum Minden
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Gesamtumsatz = Ruheenergieumsatz + Leistungsumsatz

189 cm
85 kg
X ELE
m

Diabeteszentrum Minden

Harris Benedict Formel fiir den Ruheenergieumsatz (REE)/ Manner (xilokalorien pro Tag):
66.4730 + 5.0033 (GréBe cm) + 13.7516 (Gewicht kg) — 6.7550 (Alter Jahren)
Harris Benedict Formel fiir den Ruheenergieumsatz (REE)/ Frauen (xilokalorien pro Tag):
655.0955 + 1,8496 (GréBe cm) + 9,5634 (Gewicht kg) — 4,6756 (Alter Jahren)
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$* / Gesamtumsatz

Gesamtumsatz = Ruheenergieumsatz + Leistungsumsatz

C

(]

©

£

é | 1823 ree X
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Q
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]

Qo

2 |schiaf 0,95 8 7,6
Blroarbeit 1,5°% 8 12
Aktive Freizeit 2,0 4 8
Passive Freizeit 1,2 3 3,6
Radfahren (flott, zirka 25km/h) 10 1 10
Individueller Aktivitatsfaktor 24 41,2
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Gesamtumsatz

Gesamtumsatz = Ruheenergieumsatz + Leistungsumsatz

189 cm 1823 reE X
85 kg (1,72 -1)

CXBELIE
m

Bildnachweis: Himanshu Srivastav on Unsplash
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MET verstehen-

Diabeteszentrum Minden

Leistung und Energieverbrauch beim Sport einf

Da der Energieumsatz individuell unterschiedlich ist, eignet sich der Vergleich von
Aktivitaten mittels MET eigentlich nur far den relativen Vergleich des
Energieverbrauches einer Person.

Trotz dieser Limitation helfen Metabolische Aquivalente (MET) einfach und leicht
verstandlich, Leistung und Energieverbrauch orientierend zu quantifizieren.

Wer Broteinheiten/ Kohlenhydrateinheiten schatzt, sollte auch Metabolische
Aquivalente (MET) kennen und nutzen.

i Take home message .

Energieverbrauch orientierend einschatzen und vergleichen:
Energieverbrauch [kcal]

MET [kcal] x Kérpergewicht [kg] x Zeit [h]

https://sites.google.com/site/compendiumofphysicalactivities/home



