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Morris - 1953

* Primeras investigaciones sistematicas de los
riesgos para la salud asociados con un estilo
de vida sedentario.

* Diferencias en la incidencia en eventos de
cardiopatia isquémica

* Los conductores > incidencia de cardiopatia
isquémica en comparacion con los
ayudantes (2,7 frente a 1,9 por 1.000
hombres-ano de estudio)

B ORIGINAL ARTICLES frov. 21, 1963

CORONARY HEART-DISEASE AND
PHYSICAL ACTIVITY OF WORK

J. N. Morris J. A, Heapy
MA. Glasg., MR.CP., D.EH M.A, Oxfd
7 THE SOCIAL MEDICINK RESEARCH TUNTT, MEDICAL RESEARGIE
oouNern

. DULHL

T, LONDON TRANSPORT EXHCUTIVE

aF THE MEDICAL DEFARTMED

C. G. RomERTS J. W. Parks

+ M.D, Camb. M.B.E., M.I. Camb., D.C.H.
OF THE TREASURY MEDICAT. SERVICE

Tms report is one of & series on the epidemiology of

Teart-disease 10

: of n, and

mp! ry

sinrama. The atharoma, 1& secms, is the basic condition

of the heart-disease ; but other conditions are necessary,

wi the ecmplex of atheroma, thrombosis, and the

capaity of the heart to deal with these in relation to the
demands madle upon it, all need to be studied.

Surveys have beon made from the Social Medicine
Research L'mL to gai nary heart.
disease s n the hope
 wmovering social Enctors which may be favourable or
ufavourable to its ocourrence. Observations on & group
of medical practitioners 17 indicated that such epidemio-
ligieal study ean be carried out with relatively small
manbers, and that it may be rewarding. The present
meport extends this study to other workers and déseribes
tho findings among them. Readers are referred to the
previous papers where the possibilitics and limitations
of this type of investigation are considered, and points
of theory and method are di ssed in some detail.

i
5

E,

I CORONARY HEART-DISE IN DIFFERENT
00

UPATIONS
London Transport

Tho occurrence of coronary hoart-disease in
proups of weekly paid employees of London T
Exsontive during 1949 and 1950 was studied by special
wrangement between the unit and the Chief Medical
Oficer and Stafl Administration Officer of London
Tuasort Exeoutlve. Tho experienca of d
eondustors of the Central (
inductors of tho trama and ¢
wea and guards on the Underground
observed. About L0000 men, ages
inelnded. These groups of staff we
sumbers In each grade were large
bomogeneous as regards oceupation.

In investigations s type two sets of facts are
mpured

wa
were
chosen bec .ulso the
nd the groups were

1) Facts about all the episodes of coronary heart-diseass
tat wors rocogmised during the period under review, and
#hout the workers concorned.

(2) Facts about the * popuiations " to which these workers
Uongead

N‘] his information was obtained in the manner described

s part of tho genoral study of industrial morbidity being
=made by the London wport Exeeutive,!® all Pcknons
abatoces of any ot n._,, 31,000 employees are
mourded i a Contral Kecord of

he Staff ration  Offic
1 gonoral practitione:
ad from Um London Transport randicnl ofirore who sxamine
wa before they return to worl if their absence excseds
wenty-eight . T acddition, eases of hoare-diseacs with

4705

nfnnv duration are so
the Taternational thres-fgure o
irernents due to il hea!
al causes are similarly

d. Al disgnoses are
fe.t Detaila of all

Tramopuet. medioal ofieors far Il hoalth rotirementa:
o checks aro imposed in the Central Record of Staff
Statistics Lo cnsure accuracy of data.
By special arrangement for the present inquiry, all abgences,
and deaths, the diagnoses of w are
wmbor from 430 o 434 (inelasive)
wera reportod to the medical department, for detailed ser:
and_cases of coronary heart-disense, proaumptively a
and do un!uI cases for consideration, wero then
 matified (It is, of course, to be appreci:
that all slinisal pm:nmuum ot the disease, whether ocours

‘From the ‘Contral Fecord of St atistics population
appropriato age groups for sach. oo ipational group
il wo beginning and end of each year the

RESULTS

Incidence and Early Mortality
Men muy retire from work because of coronary heart-
disease ; 80 n from industrial soure

TABLE [—FIRST CLINICAL EFISODES (INCIDENCE) OF CORONARY
MMABT-DISEASE ¥ WEEKLY PAID STAYF {KES AQED 3004
INCLUSIVE) OF LONDON TEANSFORT EXECUTIVE, 1940-30

| o Coromney |
thrombodis

1)

@ otal
" Caronary ineidonce
peoorts | oecusor

Ages (years)

| !! e Rate
ot No.of| per
sl .,.»o P
| » | P

Standardised ra
‘at, ages
L in

¥igst. clinionl opisode —olinteal onset of disoaso — the frst recos-
nised and rded. ot af o ‘mic) heart-disease
This was taken io be .m- snme ns the el Absence from work
accribed ‘ta_roranary henet:discace:

i Breontive
began in 1943

from the final

presentatio taken
i London Transpert

Team work

Exoeutive

which] wis aseribod in coronary heart diseace.” There
thies main Lyp s |.,.
i .‘,'_.r) Lbrémbosis.

“firet
coronary

rt. aro usnally

) optand. o
1V pen will b dered. the fotal ie is better dew e d
8 m. “Rotal neldenes © nd 14 Hhio S of the Tates Of (1), .

s ot The
“coronnry. discaso.
imeluded  with
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Paffenbarger — 1970

The New England
Journal of Medicine

Copyright. 1970, by the Massachusetts Medical Sociely

Volume 282 MAY 14,

1970 Number 20

WORK ACTIVITY OF LONGSHOREMEN AS RELATED TO DEATH FROM CORONARY
HEART DISEASE AND STROKE*
Rarpr S, PAFFENBARGER, R, M.D,, Mary Evizasern Lavouuin, M.S,,
Avrrep 8. Giva, M.D., AND RepECCA A. BrLack, B.A.

Abstract In a 16-year follow-up study after multi-
phasic screening, 281 of 3263 longshoremen died
of coronary disease, and 67 of stroke.

Men with more sedentary ‘obs expended 925 few-

mortality than sedentary work aclivity or heavier
weight for height.

Cargo handlers sustained death rates from stroke
Almllnr to those of more sedentary longshore-

or calories per work day and

dealh rates one third higher than those among clr-

go handlers. Rate differences were largest at

youngesl ages and decreased steadily therealter.

Yet heavier cigaretie smoklng and nlghor syslolic
had

y from stroke, however, was ihree
l-mes higher among men with higher leveis of
systolic blood pressure than among those with
lower levels. Physical activity (hw may have a more
striking on my than

blood

9 Yy

I.‘J 1951 a large sample of San Francisco long-
B d Itiphasi i

on

package of cigarettes a day or not at all versus

king one or more pulmu-! t-fealed | groups ul 61
Di:

y age dn\e\ inm those below mean

tions® that included of many md')upcv cent,
characteristics suspected of affecting the incid to
of degenerative arterial disense, We have leted

a 16-year mortality follow-np study of these men,
and report here on the 3263 who were 35 to 64
years of age and on whom job

tolic-blood-p: levels (Table 1) versus those
above such levels and summing the totals produced
sroups of 57 and 43 per cent. Plotting a weight-for-

habit, blood-pressure level and weight-for-height
pattern were determined at the initial examination.
Iess than 2 per cent of the original sample of long-
shoremen meeting these criteriu were lost to follow-
up observation. A total of 888 deaths, including 291
fatul attacks of coronary heart disease and 67 of
stroke, were identified in the 44,585 person years of
experience. We present death rutes from these dis-
cases in terms of single and combined characteris-
tics 1 at the initial i

METHODS
The ¢ i of 1 | was
cxamined on two-level scales of each characteristic
studied. Handling canto versus less active jobs di-
vided the men into groups representing 68 and 32
per cent of the population. Smoking less than one

*From the Buresu of Adult Health und Chronic Discases, Califurnia.
State Depariment of Public Health, wnd the Divition of Epidemiology,
Univeruty of Culifornin School of Peblic Health, Berkeley (sddress
reprind requests 10 Dr. Palfeabarger #1 2151 Berkeley Way, Berkebey.
Cal, 94704)

Swppocted in purt by w rescarch grani (S POL NBOOSIS) from the

Nutioidt Imise of Neurobwicel Dicates and SUToke, Natiossl [t
twies of Health, United States Public Health Servi

height line for each five-year age class
(Table 1) divided the longshoremen cvenly into the
group whose weight for height was below mean
level and the group above. The proportions of long-
shoremen who fell into higherisk levels of each
characteristic are given in Table 2.

From official death certificates, we identified 201
coronary (underlying cause 420, Intermational Clas-
sification of Diseases, seventh cdition) and 67
stroke deaths (35 of underlying cause 330 or 331,
und 32 of cause 332 or 334) occurring during the )6

TABLE 1. Mean Systolic-Blovd-Pressure Levels and Body
Weight-for-Height Regression Lines among Longshoremen Ac-
conding to Age at Iniifal Examination.

Ruarsion Lina®

Age oYe) Meran SysTouc aax aan o

~ 1981 MOOD PALMAAE  IRIGHT  WRAHY ™
Lave © w0

5.9 s #13 033
044 " 6l ‘ 1824 036
4549 140 683 1788 9
50-54 144 681 1787 035
$5.59 150 6.7 1799 0%
6064 5 676 1774 040

Y =4 B0 R whers Y s eight & X weight of sy swbjects.

* En el estudio de los trabajadores portuarios
de San Francisco (1970)

* Comparo las tasas de mortalidad por
infarto y enfermedad coronaria de los
estibadores con los empleados de oficina.

* Los estibadores experimentaron una tasa
de mortalidad coronaria un cuarto mas
baja que los empleados menos activos.
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e 17,000 Exalumnos de Harvard (1916-68)

* El riesgo sufrir un primer infarto estaba
inversamente asociado con el gasto
energeético.

AMERICAN
Journal of Epidemiology

Formerly AMERICAN JOURNAL OF HYGIENE
© 1978 by The Johns Hopkins University School of Hygiene and Public Health
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Original Contributions

PHYSICAL ACTIVITY AS AN INDEX OF HEART ATTACK RISK IN

COLLEGE ALUMNI'

RALPH S. PAFFENBARGER, Jr., ALVIN L. WING, ano ROBERT T. HYDE

Paffenbarger, R. S., Jr. (Stanford Uni' y School of dicil Stanford, CA
94305), A. L. Wing and R. T. Hyde. Physical activity as an index of heart attack
risk in college alumni. Am J Epidemiol 108:161-175, 1978.

Risk of first heart attack was found to be related inversely to energy expend-
iture reported by 16,936 Harvard male alumni, aged 35-74 years, of whom 572

experienced heart in 117,680 p Y of p. Stairs climbed,
blocks walked, strenuous sports played, and a composite physical activity index
all opposed risk. Men with index below 2000 kilocalories per week were at 64%
higher risk than classmates with higher index. Adult exercise was independent
of other influences on heart attack risk, and peak exertion as strenuous sports
play enhanced lhe effect of total energy expenditure. Notably, alumni physical
i in college 16-50 years eariier.
If it Is postulated that varsity athlete status impli car
fitness, such selection alone is insufficient to explain lower heart attack risk in
later adult years. Ex-varsity athletes retained lower risk only if they maintained

a high physical activity index as alumnpi.

coronary disease; hypertension; kil
ing; sports

Studies of the inverse relationship of
physical activity and heart attack risk con-

Received for publication March 2, 1978, and in final
May 1, 1978.
Report No. XVI in a series on chronic disease in
former college students.

* From the University of California School of Public
Health, Berkeley, CA, and Harvard University School
o Public Health, Boston, MA.

. t requests to Dr. Paffenbarger, Professor of
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American College of Sports Medicine

Position Statement on

The Recommended Quantity and Quality Of Exercise
for Developing and Maintaining Fitness in Healthy Adults

Increasing numbers of persons are becoming involved in en-
durance training acti vel thus, the need for guidelines for
exercise prescription is spparent.

Based on the existing evidence concerning exercise prescrip-
tion for healthy adults ed for guidelines, the Ameri
can College of Sports Medicine makes the following recormmen
s for the quantity and quality of training for developing
intaining cardiorespiratory fitness and body composition

ult:

1 3 to 5 days per week
% of maximum heart rate
1 uptuke Vo, max)
wites of continuous aero-
ity. Duration is dependent on th
lower intensity activity should |
smger period of time. Because of the importance of the
iness” effect and the fact that it is more lily attained in
bnger duration programs, and hecause of the pote
e problems associated with high intensity activ-
woderate intensity activity of langer duration is
ended for the non-at ic adult.
4. Mode of act; Any activity that uses large muscle
oups, that can be maintained contimuously, and is rhythn
ad aerohic in nature, e.
wimming, skating, bicycling, row
ape skipping, and various endurance game sctivities.
ationale and Research Background
The questions, “How much exereise is eno
# exercise is best for develop .
requently asked. It is rec 1 physical ness
ise npmul.n’.n\ ide variety of variables included in the broad
calegories of card tory fitnes: 'phnuu\k
structure, motor function, .m-l
chemical factars, It is also recognized that the m..p
onse to training is camplex and includes peripheral, central
uctural, and functional factors. Although many such varia-
. tative response o trainis
nted, the lack of sulicient in-depth and comparati
tensity, and duration of training maLr
wle

cal

tions, fitness will be
wax, total body mass, fat weight (FW),
LBW) facta
s preseription is based upon the frequency. inteasity
ofa rabic in nature,
a the initial level of fitness. In
he following oy have been
ed with endurance training pro-

aluating these factors,
1 from studies cond

Depending upon
ment in Vo, max

arge
total body mass and FW loss, el of fitness
Also, as  result of leg fatigue . persons

with low initial fitness may have spuriously low initial Vo, max
values.

2. The amount of improve: x tends to plateau
when lmlumu of train days per week

3,62,65). For the non-atblete, there is not enough information
on the value of ad
provement found in programs that are conducted more thy
days per week. Participation of less than two days per week does
nat show an adequate change in Voz max (24,56,62).

3. Tatal hody mass und FW are generally reduced with en-
 training programs (67), while LBW remains canstant
or increases slightly (54). Programs that are con-
ducted at least 3 days per week (58,58,61,62,87), of at least 20
minutes duration (48,62,87) and of sufficient intensity and du-
ration to expend approximately 300 kilocalories (Keal) per ex-
ession are suggestec threshold level for total body
d FW loss (12,29,62,67). An expenditure of 200 Kcal per
session has alsa been shown to be useful in weight reducti
the exercise frequency
with less particip
body

ction is not 1 consideration, then short dura-
., high intensity programs may be recommended for healthy,
Tow risk se) persans.
4. The minimal threshold level for improvement in V
ely 6% of the maximum heart rate reserve (
Maximum heart rate reserve represents the
percent difference between resting and maximum heart rate,
added to the resting beart rate. The technique as described by
Kentala, and Mustala {37), was validated by Davis
heart rate of approxi-
ersons. As a result
rt rate, the absolute heart
1d level) is inversely related to age, and can
be as low as uu to 120 beats/minute for older persons. Initial
level of fitness is another important co
exercise (10, 40.48, The person witha low |

mass and FW r

ardiovascular dise

nax

and Conver
mately 130 to 13
of the aging curv

i
rate as low as 110 to s/minute, while persons of higher
fitness levels need a higher threshold of stimulation (26}

5. Intensity and duration of training are interrelated with the
total amount of work accomplished being an important factor
in improvement in fitnes A0BLE h
more comprehensive inquiry is necessary, present e g
gests that when exercise is pcrfmmmd above the minimal lhrc-h
old of intensity, the total amount of work acc
important factor in fitness development (2,712,
naintenance (68). That is, improvement will be similar for ac-
ties performed at a lower intensity-longer duration
pared to higher intensity-shorter duration if the total en

cost of the activities are equal

If frequency, intensity,
{total Keal expenditure), the train
pendent of the mode of acrobic act
fore, a variety of endurance activities, .
used to derive the same training effect

. and duration of training are similar

e Con el trabajo de muchos investigadores
arvonen, Pollock

* Pronunciamiento sobre la cantidad y calidad de
ejercicio para desarrollar y mantener la
condicion fisica en adultos sanos
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American College of Sports Medicine

Position Statement on

The Recommended Quantity and Quality Of Exercise
for Developing and Maintaining Fitness in Healthy Adults

Increasing numbers of persons are becoming involved in en-
durance training acti vdl thus, the need for guidelines for
exercise prescription is apparent.

Based on the existing evidence concerning exercise prescrip-
tion for healthy adults ed for guidelines, the Ameri
can College of Sports Me: kes the following recommen
s for the quantity and qu,nm of training for developing
intaining cardiorespiratory fitness und body composition

ult

3to 5 days per week
¥ of maximum heart rate
n uptuke ( Vo, max)
of cont
ity. Duration is dependent on the intensity of the activ-
lower intensity activity should | wducted over a
er period of time. Because of the importance of the
iness” effect and the fact that it is more readily attained in
bnger duration programs, and because of the pote
e problems associated with high intensity activ-
woderate intensity activity of langer durati
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Any activity that nses large muscle
ined continuously, and is thythn
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skating, breve ing, row
nd various endurance game activities,
ale and Research Background

The guestions, “How much exercise is e
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requently
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categories of card tory fitnes
structure, motor function, and
chemical factars, It is also recognized that the adaptative re-
onse to training is complex and includes peripheral, central
uctural, and functional factors. Although many such varia-
es and their adaptative response 1o training have been doct

oted, the lack of sufficient in-depth and comparati

ive to froquency, intensity, and duration of training make
em inadequate 15 comparative models. Thus, in

the above questions, fitness will be limited to chan
1ax, total body mass, fat weight (FW), and lean hody wi _Jn
LBW) factor

se prescription i hased upon the frequency. intewsity
rabic in nature,
and the initial level of fitness. In
he following obs have heen
ed with endurance training pro-

1 ‘physical Btness
wled in the braad
physique and
al and bio
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aluating these factors,
1 from studies cond

Depending upon
ment in Vo, max
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el of fitness
on, persons

It of leg fatigue or a lack of motiva

Also, as n

with low initial fitness may have spuriously low initial Vo, max
values.
2. The amount of improvement in Vo, max tends to plateau
when lrs«lurnu of trais ssed abave 3 duys per week
3,62,65). For the non-atblete, there is not enough information
on the value of ad
provement found in programs that are conducted more thy
days per week. Participation of less than two days per week does
not show an adequate change in Vo max (24,5662,
3. Tatal hody mass und FW are generally reduced with en-
« training ||rm:|'.u i (67), while LBW remains constant
or increases slightly (54). Programs that are con-
ducted at least 3 days per weck (58,59,61,6287), of at least 20
minutes duration (48,62,87) and of sufficient intensity and du-
ration to expend approximately 300 kilocalories (Keal) per ex-
ession are suggestec threshold level for total body
d FW loss (12,29,62,67). An expenditure of 200 Kcal per
s ulsa been shown 1o be useful in weight reduction if
least 4 days per w ). Programs
tle ar no change in
in-

the exercise frequency
with less particip:
body o

es of

m&hln[um then short dura-
be recommended for healthy,

se) persans.
4. The minimal threshold lev L-]] for improvement in V¢
ely 6% of the maximum heart rate reserve (
mum heart rate reserve represents the
percent difference between resting and maximum heart rate,
.nld\.d to the resting heart rate. The technique as described by
Kentala, and Mustala (37), was validated by Davis
heart rate of approxi-
ersons. As a result
rt rate, the absolute heart
1 to age, and can
rsons. Initial

nax

37

and Conver
mately 130 to 13
of the aging, curv:

s/minute for olde

her important co g
The person with a low fitness level can
get a s o heart
rate as low as 110 to s/minute, while persons of higher
fitness levels need a higher threshold of stimulation (26}

5. Intensity and duration of training are interrelated with the
total amount of work accomplished being an important factor
in improvement in fitnes 40,61, Although
more comprehensive inquir
gests that when exercise is pcrfommd above the
old of intensity, the total amount of work accomplished is the
important factor in ftness development (2,7,12,61,62,76,75) and
nance (68). That is, improvement will be similar for ac-
longer duration
o if the total en

necessary, present evid g
it threah

nain
es performed at & lower inten
pared to higher intensity-shorter durati
cost of the activities

1f frequency, intensity, and duration of trains
(total Keal expenditure], the traini
pendent of the mode of acrobic act
fore, a variety of endurance activities, e.g.
used to derive the same training effect

Ty

equal
g are similar

Frecuencia: 3-5 dias / sem
Intensidad: 60-90% FCR 6 50-85% VO, max
Duracion: 15-60 minutos actividad continua

Modo: Cualquier actividad que involucre grandes
grupos musculares y es ritmica y aerdbica
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In summary, frequency, intensity and duration of training
have been found to be effective stimuli for producing a training
effect. In general, the lower the stimuli, the lower the training
effect (2,12,13,27,35,46,77,78,90), and the greater the stimuli,
the greater the effect (2,12,13,27,58,77,78). It has also been
shown that endurance training less than two days per week, less
than 50% of maximum oxygen uptake, and less than 10 minutes
per day is inadequate for developing and maintaining fitness for
healthy adults.
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* Primeras recomendaciones claras.

* Se interpretaron como pautas para la promocion de la salud en
general.

* Fundaron la creencia de pensar que el ejercicio que no alcanzaba esa
recomendacion seria de valor limitado o nulo.

 VVarias recomendaciones de ejercicio posteriores.

* President’s Council on Physical Fitness (1965)
* YMCA (1989).

* The AHA (1972, 1975, 1992, 1993, 1994, 1995).
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Se anade el desarrollo de la fuerza muscular
como un objetivo importante.

Frecuencia, intensidad, y modo de ejercicio se
mantuvieron

La duracion aumento de 15-60 minutos a 20-
60

Se reconocio que las actividades de intensidad
moderada podian tener beneficios para la
salud independientes del nivel de fitness
cardiorespiratorio.

Position Stand of the American College of
Sports Medicine
The Recommended Quantity and Quality of
Exercise for Developing and Maintaining
Cardiorespiratory and Muscular Fitness in
Healthy Adults

IL is the policy of the editors of the Journal of Cardiopulmonary Rehabilitation to keep its
readers up to date with new policy statements and position stands from other professional
organizations that are relevant to its readers. In 1978 the American College of Sports Med-
icine (ACSM) published a position stand entitled “The Recommended Quantity and Quality
of Exercise for Developing and Maintaining Fitness in Healthy Adults” which was later re-
printed in JCR 1981;1:375-384. The revi.mf position stand printed below was recently pub-
lished by ACSM (Med Sci Sports Exerc 1990;22:265-274.) and replaces the 1978 statement. Al-
though the statement is related to the healthy adult, its reference to the eldevly low fit, or
obese person makes it relevant for wellness and card: Ne
icular interest is the cl ion of intensity of exercise based on 20 to 60 minutes of
endumnce training (Table I). This classification system is valid and practical for use with pa-
tient populations as well as with elderly nnd !aw ﬁt participants. An important addition to
the present includes a resi: to the training program. The
of a well: ded program is h d with the 8 to 10 exercises recommende
to lram the major muscle groups. The statement notes that such exercise is very specific. Thus,
training the legs will have little or no effect on the arms, shoulders, or trunk. The editors be-
lieve that the new ACSM position stand is important to read because most health professions
involved in rehabilitation treat a variety of patients, many of whom could benefit from this
statement.
Michael L. Pollock, PhD
Victor F. Froelicher, MD
Co-editors, Journal of Cardiopul Rehabili

This Position Stand replaces the 1978 ACSM position Maximum heart rate reserve is caloulated from the differ-

paper, “The Recommended Quantity and Quality of ence between resting and maximum heart rate. To estimate
Exercise for Developing and Maintaining Fitness in training intensity, a percentage of this value is added to the
Healthy Adults.” Increasing numbers of persons are resting heart rate and Is expressed as a percentage of
becoming involved in endurance training and other HF«E- 'ES;VGABS) R e R 4006

Z iy *Copyright American College of Sports Medicine :
forms of physical activity, and, thus, the need for Position Stand, The recommended quanity and quality of
guidelines for exercise prescription is apparent. Based exercise for developing and maintaining cardiorespiretory
on the existing evidence concerning exercise pre- and muscular fitness in healthy adults. Med Sci Sparts Exerc
scription for healthy adults and the need for guide- 1980;22(2)265-274

J Cardiopulmonary Rehabil 1990;10:235-245 235
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Position Statement

Statement on Exercise

Benefits and Rec

dations for Physical Activity

Programs for All Americans
A Statement for Health Professionals by the Committee on
Exercise and Cardiac Rehabilitation of the Council on
Clinical Cardiology, American Heart Association

Gerald F. Fletcher, MD, Chairman; Steven N. Blair, PED; James Blumenthal, PhD;
Carl Caspersen, PhD; Bernard Chaitman, MD; Stephen Epstein, MD;
Harold Falls, PhD; Erika S. Sivarajan Froelicher, PhD, MPH, RN;

Victor F. Froelicher, MD; and Ileana L. Pina, MD, Members

cise capacity and plays a role in both primary

and secondary prevention of cardiovascular
disease.? The known benefits of regular acrobic exer-
cise and recommendations for implementation of exer-
cise programs are described in this report. Inactivity is
recognized as a risk factor for coronary artery disease.
Exercise training increases cardiovascular functional
capacity and decreases myocardial oxygen demand at
any level of physical acuv-uy in apparently healthy
persons as well as in most patients with

Regular aerobic physical activity increases exer-

output (the volume of blood ejected by the heart, which
determines the amount of blood delivered to the exer-
cising muscles) and the ability to extract oxygen from
blood. Beneficial changes in he: amic, hormonal,
metabolic, neurological, and respiratory function also
occur with increased exercise capacity.

Exercise training results in decreased myocardial
oxygen demands for the same level of external work
performed, as demonstrated by a decrease in the prod-
uct of heart ra(exsys!ollc arterial blood pressure (an

disease. Regular physical activity is required to main-
tain these training effects. The potential risk of physical
activity can be reduced by medical evaluation, supervi-
sion, and education.’

Exercise can help control blood lipid abnormalities,
dlnbeles. and obesity; in addition, aelobx: ex:lcxse adds
an modest blood p g effect
in certain hypertensive groups.*-¢ There is a re\anon
between physical inactivity and cardiovascular mortal-
ity, and inactivity is a risk factor for the development of
coronary artery disease.”-> Modest levels of physical
activity are beneficial. Results of pooled studies reveal
that persons who modify their behavior after

index of oxygen ). These
changes are also beneficial in patients with coronary
artery disease, who after exercise training may attain a
higher level of physical work before reaching the level of
myocardial oxygen requirement that results in myocar-
dial ischemia.®

Exercise training favorably alters lipid and carbohy-
drate metabolism. The exercise-induced increase in
high density lipoproteins is strongly associated with
changes in body weight.'* In addition, regular exercise
in overweight women and men enhances the beneficial
effect on blood lipoprotein levels of a low-saturated fat
znd low-cholesterol diet.'s

infarction to include regular exercise have improved
rates of survival.}0-12

Benefits of Exercise
Healthy persons as well as many patients with cardio-
vascular disease can improve their exercise performance
with training. This improvement is the result of an
increased ability to use oxygen to derive energy for
work. Exercise training increases maximal ventilatory
oxygen uptake by increasing both maximal cardiac

“Statement on Exercise” was approved by the American Heart
Association Steering Committee on February 19, 199
Requests for reprints should be sent 10 the Office of Scientific
irs, American Heart Association, 7272 Greenville Avenue,
Dallas, TX 75231-459%.

joint flexibility, and muscle
sucngm is lmporlanl in a comprehensive exercise pro-
gram, especially as people age. However, static or
isometric exercise alone is not known to lower cardio-
vascular risk. Patients with cardiovascular discase are
usually asked to refrain from heavy lifting and forceful
isometric exercises, although the use of light weights
seems beneficial in developing muscle strength and joint
flexibility. Careful isometric training alone or with aer-
obic training is generally safe and effective in patients
with cardiovascular discase who arc medically stable
and are in a supervised program.6-1%

Many activities of daily living require arm work more
than leg work. Therefore, patients with coronary artery
disease are advised 1o use their arms as well as their legs
in exercise traj The arms respond like the legs to
exercise training both quantitatively and qualitatively,

* Se identifica la inactividad fisica como factor
de riesgo para ECV, junto con el tabaquismo,
la HTA e hipercolesterolemia.

* Incluso modestos niveles de actividad fisica
son beneficiosos.
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* Previas en cantidad y calidad de ejercicio para
mejorar la condicion fisica

* Primeras en actividad fisica

* Objetivo: Fomentar una mayor participacion en
actividad fisica entre Americanos de todas las
edades al emitir una recomendacion de salud
publica sobre el tipo y cantidad de actividad
fisica necesaria para la promocioén de la salud y
la prevencion de enfermedades.

Special Communication

Physical Activity and Public Health

A Recommendation From the Centers for Disease Control
and Prevention and the American College of Sports Medicine

ol . Pate, PhD; Michael Pratt, MO, MPH; Steven

N Blair, PED; William L Haskell, PhD; Carcline A. Macera, PhD;

Claude Bouchard, PhD: David Buchner, MD, MPH; Walter Ettinger, MD: Gregory W. Heath. DHSc; Abby C. King, PhD:
Androa Kriska, PhD; Arthur S. Leon, MD; Bess H. Marcus, PhD; Jeremy Morris, MD; Ralph S. Palfenbarger, Jr. MD;
Kevin Patrick, MD; Michael L. Pollock, PhD; James M. Rippe, MD; James Sallis, PhD; Jack H. Wilmore, PhD

Objective.—To encourage increased participation in physical activity among
Americans of all ages by issuing a public health recommendation on the types and
amounts of physical activity needed for promotion and disease prevantion

Participants.—A planning commities of five scientists was established by the
Centers for Disease Control and Pravention and the American College of Sports
Medicine to organize a workshop. This commitiee selected 15 other workshop dis-
cussants on the basis of their research expertisa in issues related 1o the health im-
plications of physical activity. Several relevant professional or scientific organiza-
tions and federal agencies also were rep

Evidence.—The panel of expens reviewed the pertinent physiclogical, epide.
miologic, and clinical evidence, Including primary research articles and recent ro-
view articles.

Consensus Process.—Major issues related to physical activity and health were
outined, and selected members of the expert pane! drafted sections of the paper
from this outline. A drakt manuscript was prepared by the planning committee and
circulated 1o the full panel in advance of the 2-day workshop. Dufing the workshop,
each section of the manuscript was reviewed by the expert panel. Primary ;menr
tion was given 10 achi conceming the

health organizations and educational in-
tutions must communicate to the pub-
the amounts and types of physical
activity that are needed to prevent di
ease and promote health. These orga-
nizations and institutions, providers of
health services, communities, and indi-
viduals must also implement effective
strategies that promote the adoption of
physieally active |i

and amounts of physical activity. A concise Ul henlth message” was devekmed
o wpress he recommencdatons of #1s pare. Duing the ansuing s, the
1t was further revised and was formally endorsed
by both the Centers for Disease Control and Prevention and the American College:
of Sports Medicine.
Conclusion.—Every US adull should accumulate 30 minutes or more of
moderate-intensity pnysical activity on most, preferably all, days of the week
IAMA. 13

REGULAR phy:

fence linking regulas physi.
o a wide array o cal
h b

cal activity has long  scienti

<P
public' apparent

nd Py, Saior
T e

402 JAMA February 1, 1995Vl 273, N0, 5

neise. 1..m||‘
physical ac-
perts also consid-
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"The focus of this article s on physical
activity and the health benefits wssoci-
ated with regular, moderate-intensity
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a5 “any bodily movement
produced by skeletal muscles that results
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most healthy adults. Physical setivity is
closely related to, bt distinet from, ex-
ercise and physical fitness. Exercise is
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Cada adulto americano debe acumular 30
minutos o mas de Actividad fisica de intensidad
moderada en la mayoria, preferiblemente en
todos los dias de la semana

Special Communication

Physical Activity and Public Health

A Recommendation From the Centers for Disease Control
and Prevention and the American College of Sports Medicine

Russell R Pate, PhO; M
Claude Bouchard, PhD; David Buchner, MD, MPH; Walter Et

chael Pratt, MD, MPH; Steven N Blair, PED; Wilkam L. Haskell, PhD; Carcline A. Macera, PhD;
iger. MD: Gregory W. Heath, DHSc; Abby C. King, PhD,

Andrea Kriska, PhD; Arthur S. Leon, MD; Bess H. Marcus, Ph); Jeremy Morris, MD; Ralph S. Palfenbarger, Jr. MD;
Kevin Patrick, MD; Michael L. Pollock, PhD; James M. Rippe, MD; James Sallis, PhD; Jack H. Wilmore, PhD

Objective.—To encourage increased participation in physical activity among
Americans.of all ages by issuing & public health recommendaticn on the typas and
amounts of physical activity needed for health promotion and disease prevention.

Participants.—A planning commities of five scientists was established by the
Centers for Disease Conirol and Prevention and the American College of Sports
Medicine to organize a workshop. This committee selected 15 other workshop dis-
cussants on the basis of their research expertisa in issues related 10 the health im-
plications of physical activity. Several relevant professional or scientific organiza-
tions and federal agencies also were rey

Evidence.—The panel of experts reviewed the pertinent physiological, epide-
miologic, and clinical evidence, including primary ressarch articles and recent re-
view articles.

Consensus Process.—Major issues related to physical activity and health were
outlined, and selected members of the expert panel drafted sections of the paper
from this outline. A draft manuscript was prepared by the planning committee and
Girculated 1o the full panel in advance of the 2-day workshop. Dufing the workshop,
aach section of the manuscript was reviewed by the axpen panel. Primary ;mm-
tion was given 1o ach group canceming the

main essentially sedentary.*

If our sedentary society is to change
o one that is more physically active
health organizations and educational in-
Kl.ltuhxm st communicate to the pub-

amounts and types of phys al
et ity that are needed to prevent dis-
ease and promate health. Thebp orga-
nizations und institutions, providers of
health services, communities, and indi-
viduals must nlux implement effective
strategies that promote the adoption of
physieally active lifestyles.

A group of experts was brought to-
gether by the Centers for Disease

troland Drevention (CDC)and the Ameri
can College of Sports Medicine (ACSM)

and amount ivity. A concise 1 message” was develoned

1o express the raoummenrlalms of the panel. During the ensuing manths, the

was further revised and was formally endorsed

by both the Centers for Dlaense Control and Prevention and the American College:

of Sports Medicine

Conclusion. —Every US ad should accumulate 30 minutes of Wﬂ of
moderate-intensity physical activity on most, praferably all, days of the w
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Los beneficios para la salud obtenidos de del
aumento de la actividad fisica dependen del
nivel de actividad inicial.

&

Dose-
Response
Curve

Benefit

B=Moderately
Active

/ A=Sedentary
C=Active

—_— e

P B C
Low : e > High
Baseline Activity Status

Figure 1.—The dose-response curve represents
the best estimate of the relationship between physi-
cal activity (dose) and health benefit (response).
The lower the baseline physical activity status, the
greater will be the health benefit associated with a
given increase in physical activity (arrows A, B, and
C).
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* Se enfatizan los beneficios para la salud de « Paffenbarger et a®
la actividad fisica de intensidad moderada.  Blar ot a®

@ Leon et al'’
A Ekelund et al”®

© Sandvik et al’®
100~ Coh . 3 e s B e

80 \\(/\
: 2

60 1

* La acumulacion de actividad fisica en
periodos intermitentes (8-10 min), se
considera un enfoque apropiado para
lograr el objetivo de |a actividad.

e Se incrementa la frecuencia de la actividad 40+

fisica que se habia planteado para ejercicio.

Cardiovascular Mortality,
Relative Risk

20 \\' N

Level of Fitness or Activity
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Uplcziatefr Le Point

Exercise for health”

WHO/FIMS Committee on Physical Activity for Health'

This statement on the heaith benefits of exercise was prepared by a joint Committee of WHO and the
International Federation of Sports Medicine (FIMS), and was finalized at a WHO/FIMS meeting on
Health Promotion and Physical Activity in Cologne, Germany, on 7—10 April 1994. Governments around
the world should consider the interrelationship of physical activity and health promotion as an important

aspect of public policy.

Today there is an enormous waste of human poten-
tial that can be attributed to physical inactivity. In
addition, men who fail to take sufficient exercise
have about twice the risk of coronary heart disease
as their more active counterparts. It is also known
that many of the infirmities and disabilities of old
age appear to be the result of habitual inactivity rath-
er than of aging itself. Sedentary living is therefore
now recognized to be a major contributor to ill
health and unnecessary death.

In the present century mechanization and auto-
mation have radically reduced human physical activ-
ity. Nowhere has this been more apparent than in
highly developed countries, where heavy manual
labour has virtually disappeared and labour-saving
appliances in homes have drastically reduced physi-
cal effort. Increased use of private motor cars and
more time spent on sedentary leisure activities, such
as television viewing, have to a large extent promot-
ed nonactive lifestyles. Such lifestyles first became
prevalent in industrialized countries, but are also
increasing in the developing countries. This tendency
is not restricted to adults, since there are signs that
children and adolescents are also becoming less
active, Lowering of physical activity is thus becom-
ing a worldwide phenomenon.

“ A Franch translation of this article will appear in a later issue
of the Bulletin. Requess for reprints should bs sent to Cardio-
vascular Diseases, World Health Organization, 1211 Geneva 27,
Switzerland.

' Members of the Committee: S.N. Blair, C. Bouchard, I. Gyar-
fas, W. Hollmann, H. lwane, H.G. Knutigen, G. Luschen, J.
Mester, J.N. Morris, R.S. Paffenbarger. P. Renstrom, W. Son-
nenschein and |. Vuor

Reprint No. 5578

Bulletin of the Worid Health Organization, 1995, 73 (2); 135-136

Benefits of physical activity

The results of extensive research programmes lead to
the conclusion that physical activity increases longe-
vity and, to a large extent, protects against the deve-
lopment of the major noncommunicable, chronic
diseases such as coronary heart disease, hyperten-
sion, stroke, non-insulin-dependent diabetes mellitus,
osteoporosis, and colon cancer. Some studies suggest
that physical inactivity also increases the risk of
prostate cancer, lung cancer, breast cancer, and clini-
cal i F levels of
physical activity assist in the rehabilitation of
patients with cardiovascular and other chronic
diseases.

Appropriate activily is necessary at all ages for
physiological “fitness”, i.., the capacity for every-
day physical effort and movement without undue
fatigue or discomfort; for the regulation of body
weight and avoidance of overweight and obesity; and
for the optimum performance of a wide range of
physiological processes, including fat and carbohy-
drate metabolism and the body’s defences against
infection. People function, feel and look better when
leading active lives, and their levels of anxiety and
depression can be reduced. Among the elderly, limit-
ed mobility and loss of independence are wide-
spread; yei there is much evidence to show the value
of habitual physical activity in preventing and allevi-
ating these disabilities.

In general, the indications are that great numbers
of people are functioning below, often far below,
their biological potential for good health because of

i y. Compared with the
multifarious health gains that can be expected, the
hazards of sensible, appropriate physical activity are
minimal.

© World Haalth Organization 1995 135

* Ejercicio para la salud (Comité de Actividad
isica para la Salud de la OMS / FIMS,
1995IMS 1995)

* La actividad fisica diaria debe ser aceptada
como la piedra angular de un estilo de vida
saludable. La actividad fisica debe reintegrarse
en la rutina diaria. Un primer paso obvio seria
el uso de escaleras en lugar de ascensores, y
caminar o andar en bicicleta en viajes cortos.
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Exercise for health”

WHO/FIMS Committee on Physical Activity for Health'

This statement on the heaith benefits of exercise was prepared by a joint Committee of WHO and the
International Federation of Sports Medicine (FIMS), and was finalized at a WHO/FIMS meeting on
Health Promotion and Physical Activity in Cologne, Germany, on 7—10 April 1994. Governments around
the world should consider the interrelationship of physical activity and health promotion as an important

aspect of public policy.

Today there is an enormous waste of human poten-
tial that can be attributed to physical inactivity. In
addition, men who fail to take sufficient exercise
have about twice the risk of coronary heart disease
as their more active counterparts. It is also known
that many of the infirmities and disabilities of old
age appear to be the result of habitual inactivity rath-
er than of aging itself. Sedentary living is therefore
now recognized to be a major contributor to ill
health and unnecessary death.

In the present century mechanization and auto-
mation have radically reduced human physical activ-
ity. Nowhere has this been more apparent than in
highly developed countries, where heavy manual
labour has virtually disappeared and labour-saving
appliances in homes have drastically reduced physi-
cal effort. Increased use of private motor cars and
more time spent on sedentary leisure activities, such
as television viewing, have to a large extent promot-
ed nonactive lifestyles. Such lifestyles first became
prevalent in industrialized countries, but are also
increasing in the developing countries. This tendency
is not restricted to adults, since there are signs that
children and adolescents are also becoming less
active, Lowering of physical activity is thus becom-
ing a worldwide phenomenon.

“ A Franch translation of this article will appear in a later issue
of the Bulletin. Requess for reprints should bs sent to Cardio-
vascular Diseases, World Health Organization, 1211 Geneva 27,
Switzerland.

' Members of the Committee: S.N. Blair, C. Bouchard, I. Gyar-
fas, W. Hollmann, H. lwane, H.G. Knutigen, G. Luschen, J.
Mester, J.N. Morris, R.S. Paffenbarger. P. Renstrom, W. Son-
nenschein and |. Vuor
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Benefits of physical activity

The results of extensive research programmes lead to
the conclusion that physical activity increases longe-
vity and, to a large extent, protects against the deve-
lopment of the major noncommunicable, chronic
diseases such as coronary heart disease, hyperten-
sion, stroke, non-insulin-dependent diabetes mellitus,
osteoporosis, and colon cancer. Some studies suggest
that physical inactivity also increases the risk of
prostate cancer, lung cancer, breast cancer, and clini-
cal i F levels of
physical activity assist in the rehabilitation of
patients with cardiovascular and other chronic
diseases.

Appropriate activily is necessary at all ages for
physiological “fitness”, i.., the capacity for every-
day physical effort and movement without undue
fatigue or discomfort; for the regulation of body
weight and avoidance of overweight and obesity; and
for the optimum performance of a wide range of
physiological processes, including fat and carbohy-
drate metabolism and the body’s defences against
infection. People function, feel and look better when
leading active lives, and their levels of anxiety and
depression can be reduced. Among the elderly, limit-
ed mobility and loss of independence are wide-
spread; yei there is much evidence to show the value
of habitual physical activity in preventing and allevi-
ating these disabilities.

In general, the indications are that great numbers
of people are functioning below, often far below,
their biological potential for good health because of

i y. Compared with the
multifarious health gains that can be expected, the
hazards of sensible, appropriate physical activity are
minimal.

© World Haalth Organization 1995 135

* Para los ninos y adolescentes se deben
proveer instalaciones y la oportunidad de
participar en programas diarios de ejercicio
agradable para que la actividad pueda
convertirse en un habito de por vida.

e Se debe alentar a los adultos a aumentar la
actividad habitual gradualmente, con el
objetivo de realizar todos los dias al menos
minutos de actividad fisica de intensidad
moderada.
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Exercise for health”

WHO/FIMS Committee on Physical Activity for Health'

This statement on the heaith benefits of exercise was prepared by a joint Committee of WHO and the
International Federation of Sports Medicine (FIMS), and was finalized at a WHO/FIMS meeting on
Health Promotion and Physical Activity in Cologne, Germany, on 7—10 April 1994. Governments around
the world should consider the interrelationship of physical activity and health promotion as an important

aspect of public policy.

Today there is an enormous waste of human poten-
tial that can be attributed to physical inactivity. In
addition, men who fail to take sufficient exercise
have about twice the risk of coronary heart disease
as their more active counterparts. It is also known
that many of the infirmities and disabilities of old
age appear to be the result of habitual inactivity rath-
er than of aging itself. Sedentary living is therefore
now recognized to be a major contributor to ill
health and unnecessary death.

In the present century mechanization and auto-
mation have radically reduced human physical activ-
ity. Nowhere has this been more apparent than in
highly developed countries, where heavy manual
labour has virtually disappeared and labour-saving
appliances in homes have drastically reduced physi-
cal effort. Increased use of private motor cars and
more time spent on sedentary leisure activities, such
as television viewing, have to a large extent promot-
ed nonactive lifestyles. Such lifestyles first became
prevalent in industrialized countries, but are also
increasing in the developing countries. This tendency
is not restricted to adults, since there are signs that
children and adolescents are also becoming less
active, Lowering of physical activity is thus becom-
ing a worldwide phenomenon.

“ A Franch translation of this article will appear in a later issue
of the Bulletin. Requess for reprints should bs sent to Cardio-
vascular Diseases, World Health Organization, 1211 Geneva 27,
Switzerland.

' Members of the Committee: S.N. Blair, C. Bouchard, I. Gyar-
fas, W. Hollmann, H. lwane, H.G. Knutigen, G. Luschen, J.
Mester, J.N. Morris, R.S. Paffenbarger. P. Renstrom, W. Son-
nenschein and | Vuorl

Reprint No. 5578

Bulletin of the Worid Health Organization, 1995, 73 (2); 135-136

Benefits of physical activity

The results of extensive research programmes lead to
the conclusion that physical activity increases longe-
vity and, to a large extent, protects against the deve-
lopment of the major noncommunicable, chronic
diseases such as coronary heart disease, hyperten-
sion, stroke, non-insulin-dependent diabetes mellitus,
osteoporosis, and colon cancer. Some studies suggest
that physical inactivity also increases the risk of
prostate cancer, lung cancer, breast cancer, and clini-
cal i F levels of
physical activity assist in the rehabilitation of
patients with cardiovascular and other chronic
diseases.

Appropriate activily is necessary at all ages for
physiological “fitness”, i.., the capacity for every-
day physical effort and movement without undue
fatigue or discomfort; for the regulation of body
weight and avoidance of overweight and obesity; and
for the optimum performance of a wide range of
physiological processes, including fat and carbohy-
drate metabolism and the body’s defences against
infection. People function, feel and look better when
leading active lives, and their levels of anxiety and
depression can be reduced. Among the elderly, limit-
ed mobility and loss of independence are wide-
spread; yei there is much evidence to show the value
of habitual physical activity in preventing and allevi-
ating these disabilities.

In general, the indications are that great numbers
of people are functioning below, often far below,
their biological potential for good health because of
inadequate physical activity. Compared with the
multifarious health gains that can be expected, the
hazards of sensible, appropriate physical activity are
minimal.

© World Haalth Organization 1995 135

* A las mujeres se les debe ofrecer una variedad
de oportunidades y mas estimulo para
participar en ejercicio saludable.

* Los adultos mayires deberian ser animados a
llevar vidas fisicamente activas con el fin de
mantener su independencia, reducir los
riesgos de lesiones corporales, y promover
una nutricion optima.
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NIH - 1996

* Todos los Americanos deben realizar
actividad fisica regular a un nivel apropiado
a su capacidad, necesidades e intereses.

* Los ninos y adultos por igual deben
establecer un objetivo de acumular al
menos 30 minutos de actividad fisica de
intensidad moderada en la mayoria, y
preferiblemente todos, los dias de |la
semana.

e Las personas que ya alcanzan esta
recomendacion pueden obtener beneficios
adicionales para la salud Y la condicion
fisica al aumentar ya sea la duracion o
intensidad de la actividad.

NIH Consensus Conference mssssssssss—

Physical Activity and
Cardiovascular Health

NIH Consensus Development Panel on Physical Activity and Cardiovascular Health

Objective.—To provide physicians and the general public with a responsible
ofthe b i

OVER THE past 25 years, the United

physical activity and health.
—AT r , 13 ber panel the
fields of cardiology, psychology, exercise physiology, nutrition, pediatrics, public
health, and epidemiology. In addition, 27 experts in cardiology, psychology, epide-
miclogy, exercise physiology, geriatrics, nutrition, pediatrics, public health, and
sports medicine presented data to the panel and a conference audience of 600
during a 2-day public session. Questions and statements from conference attend-
ees were considered during the open session. Closed deliberations by the panel
occurred during the remainder of the second day and the morming of the third day
Evidence.—The literature was searched through MEDLINE and an extensive
il y ided to the panel and the conference audience.
Experts prepared abstracts with relevant citations from the literature. Scientific evi-
dence was given over clinical i
Consensus Process.—The panel, answering predefined questions, developed
their conclusions based on th ific evidence p! in open forum and the
scientific literature.
Ci

—The panel adraft that was read

in its entirety and circulated to the experts and the audience for comment. There-

after, the panel resolved conflicting recommendations and released a revised

statement at the end of the conference. The panel finalized the revisions within a

few weeks after the conference.
o h

Il Americans should inreg i alevel
appropriate to their capacity, needs, and interest. Children and adults alike should
setagoal of ling at least sity i it

onmost, and preferably all, days of the week. Most Americans have little or no physi-
cal activity in their dally lives, and accumulating evidence indicates that physical in-
activity is a major risk factor for cardiovascular disease. However, moderate levels
of physical activity confer significant health benefits. Even those who currently mest
the ily additional health b

more physically active orincluding more tivity. For those with k
diovascular disease, cardiac rehabilitation programs that combine physical activity
with reduction in other risk factors should be more widely u:

JAMA. 1996276:241.246

I Consensus Devaiopmant Canlerontas are con
vened 1o evaluale availabie scentiic information and

e of s staloment wih BohGgraphy as wal as al
ather available NIH Consensus Staterments and MiH

cal technolagy. The resuitant NiH Consensus State-
ments are intenced 10 aCvance urdersianding of the
technology or Issue in question and to be usefu to
health professionals. and the public. This staiement is
an independent reporl of the panel and is not a policy
statement of the NIK or ihe federal grvernment
Preparation and distribution of N stalement s the
respansibilty of the Office of Medical Applications of
Researcn of e Naicnal nstitutes of Health. Free cop-

JAMA, July 17, 1996—V0l 276, No. 3

Dovwnloaded From: hitp:/jama jamanetwork.cony' by a Arizona State University User on 07/30/2015

the NIH Consansus Program nformation Center, PO

o 2577 Kensingian, MO 20691 or cal tol-iree (368)
NIH-COMSENSUS (644-2667). Fulltext versions of all
Ihese statements are also avalable on-ine thraugh the
nterned using r (geahersigopher i govl
Health and Cirioal Informaton), e ransler praiccal
(19Ul i GOVSIANTEdc). o the Warld
Wide Web (hitp:/ftext nim.nih.gowindh/nih.hirmi).

States has exp asteady decline
in the age-adjusted death toll from car-
diovascular disease (CVD), primarily in
mortality caused by coronary heart dis-
ease and stroke, Lifestyle improvements
by the American public and better con-
trol of the risk factors for heart, disease
and stroke have been major factors in
this decline. Despite this decline, coro-
nary heart disease remains the leading
cause of deathand stroke the third lead-
ing cause of death,

Coronary heart disease and stroke
have many causes. Modifiable risk fac-
tors include smoking, high blood pres-
sure, blood lipid levels, chesity, diabe-
tes, and physical inactivity. In contrast
to the positive national trends observed
with increased public awareness of the
risks of cigarette smoking, high blood
pressure, and high blood cholesterol lev-
els, obesity and physical inactivity in
the United States have not improved.
Indeed, automation and other technolo-
gies have contributed greatly to less-
ening physical activity at work and home.

The purpose of this conference was to
examine the accumulating evidence on
the role of physical activity in the pre-
vention and treatment of CVD and its
risk factors.

Physical activity in this statement is
defined as “bodily movement produced
by skeletal museles that requires en-
ergy expenditure” and produces overall
healthbenefits, Exercise, atype of physi-
cal activity, is defined as “a planned,
structured, and repetitive bodily move-
ment done to improve or maintain one
or more components of physical fitness.”
Physical inactivity denotes a level of ac-
tivity less than that needed to maintain
good health.

Physical inactivity characterizes most
Americans. Exertion has been system-
atieally engineered out of most oceupa-
tions and lifestyles. In 1991, 54% of adults
reported little or no regular leisure

Physical Activity and Cardiovascular Health—NIH Consensus Conlerence 241
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USDA / HHS - 2000

% DIETARY GUIDELINES FOR AMERICANS

Nutrition and Your Health:

CHOOSE

Sensibly

or gOOCJ éeaﬂ

T
N

 El capitulo de actividad fisica de las guias
dietarias del 2000

e Acumular al menos 30 minutos (adultos) o 60
Minutos (nifnos) de actividad fisica moderada la
mayoria de dias de la semana, preferentemente
a diario.

* Siya realiza 30 minutos de actividad fisica todos
los dias, puedes ganar incluso mas beneficios
para la salud al aumentar la cantidad o
intensidad de la actividades.

 La actividad puede hacerse toda de una vez, o
repartirda en dos o tres veces durante el dia.
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HHS — 2008

Todos los adultos deben evitar inactividad. Cierta actividad fisica es mejor
que ninguna, y los adultos que participan en cualquier cantidad de actividad
fisica obtienen algunos beneficios para la salud.

Para obtener beneficios sustanciales para la salud, los adultos deben hacer
por lo menos 150 minutos (2 horas y 30 minutos) por semana de intensidad
moderada, 0 75 minutosél hora y 15 minutos) por semana de actividad
fisica aerdbica de intensidad vigorosa, o una combinacion equivalente De
actividad aerdébica de intensidad moderada y vigorosa. La actividad aerdbica
se debe realizar en episodios de al menos 10 minutos, y preferiblemente,
debe extenderse durante toda la semana.

Para obtener beneficios de salud adicionales y mas extensos, los adultos
deben aumentar su actividad fisica aerébica a 300 minutos (5 horas) por
semana de intensidad moderada, o 150 minutos a la semana de actividad
fisica aerdbica de intensidad vigorosa, o una combinacion equivalente de
moderada y vigorosa actividad de intensidad. Se obtienen beneficios de
salud adicionales al realizar actividad fisica mas alla de esta cantidad.

Los adultos también deben realizar actividades de fortalecimiento muscular
de intensidad moderada o alta e involucrar a todos los grupos musculares

rincipales durante 2 o mas dias a la semana, ya que estas actividades
Erindan beneficios adicionales para la salud.

Be Active, Healthy, and Happy!

www.health.gov/paguidelines

—
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OMS - 2010

* Los adultos de 18 a 64 anos deberian acumular un minimo

de 150 minutos semanales de actividad fisica aerdbica GLOBAL
moderada, o bien 75 minutos de actividad fisica aerobica Ry Sl e A AT s
vigorosa cada semana, o bien una combinacion equivalente y, ‘ PHYSICAL
de actividades moderadas y vigorosas. e
* La actividad aerdbica se practicara en sesiones de 10 ‘ A
b _ FOR HEALTH

minutos de duracidon, como minimo.

* Que, a fin de obtener aun mayores beneficios para la salud,
los adultos de este grupo de edades aumenten hasta 300
minutos por semana la practica de actividad fisica moderada
aerdbica, o bien hasta 150 minutos semanales de actividad
fisica intensa aerdbica, o una combinacion equivalente de
actividad moderada y vigorosa.

* Dos veces o mas por semana, realicen actividades de
fortalecimiento de los grandes grupos musculares.

@ World Health
Organization



Recomendaciones actuales

 Recomendaciones por rangos de edades (nifos-jovenes, adultos,
adultos mayores...).

 Otras recomendaciones nacionales.
* Evidencia creciente.
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SBRN - 2012

For personal use only.

DISCUSSION / DISCUSSION

Letter to the Editor: Standardized use of the terms
“sedentary” and “sedentary behaviours”

y i Research

There has recently been an increase in research related to
the health impact of sedentary behaviour (¢.g., sitting) (Trem-
blay et al. 2010). Numerous studies suggest that those who
engage in high amounts of sedentary behaviour can be at in-
creased risk of morbidity and mortality regardless of their
level of moderate- to vigorous-inensity physical activity
(MVPA) (Dunstan et al. 2010; Grontved and Hu 2011; Katz-
marzyk et al. 2009; Thorp et al. 2011; Wijndacle et al. 2011),
Further, it has been noted that there is often little association
between sedentary behaviour and MVPA (Biddle et al. 2004;
Ekelund et al. 2006) and that it is possible for an individual
to accumulate large amounts of both MVPA and sedentary
behaviour in the course of a day (Healy et al. 2008; Katzmar-
2yk et al. 2009; Owen et al. 2010; Tremblay et al. 2010;
Wong and Leatherdale 2008). Taken together, these findings
suggest that too much sitting and too little MVPA represent
separate and distinct risk factors for chronic, noncommunica-
ble discases (c.

While rescarch into the biology and health impact of sed-
entary behaviour represents an exciting new field of study,
current inconsistencies in terminology are confusing for stu
dents, rescarchers, policymakers, and the general public. In
short, the term “sedentary” currently has two separate and
contradictory operational definitions. In this emerging field
of research, sedentary behaviours are typically defined by
both low energy expenditure (c.g., resting metabolic rate, typ-
ically <1.5 metabolic equivalents (METs)) and a sitting or re-
clining posture (Owen et al. 2010; Pate et al. 2008; Tremblay
et al. 2010). In this context, a person may be described as
sedentary if they engage in a large amount of sedentary be-
haviour. In contrast, in the sport and exercise literature the
term sedentary is frequently used to describe the absence of
some threshold of MVPA (Church et al. 2009; Melanson et
al. 2009; Mullen et al. 2011; Sims et al. 2012; Smith et al
2010). Thus, it is common for researchers in this field to de-
scribe a participant as sedentary because they are not meeting
physical activity guidelines. Hence, many exercise studies in-
clude a “sedentary control group” or refer to their partici-
pants as coming from a “sedentary population” because of
their lack of physical activity without actually measuring or
assessing their level of sedentary behaviour.

cardiovascular discase, diabetes, cancer).

It is not difficult to see how these conflicting definitions of
the term sedentary can easily lead o confusion. When read-
ing the title or abstract of an article, it is often difficult to as-
certain which definition of sedentary the authors have
employed. If an article focuses on the health impact of a
“sedentary lifestyle”, are they concemed with excessive
sitting-lying down, the lack of physical activity, or both?
Further, it is surprisingly common for articles within a given
academic journal to oscillate between one definition and the
other.

To prevent further confusion, we propose that journal edi-
tors adopt a consistent definition of the term sedentary and
require that all manuscripts published within their journal ad-
here to this common terminology. We sug
formally define sedentary beh:

characterized by
5 METs while in
In contrast, we suggest that authors use the te
tive” to describe th who are p
amounts of MVPA (i.e.. not meeting specified physical ac-
tivity guidelines).

The formal adoption of the above definitions by journal
«ditors and reviewers would greatly improve the clarity of re-
search and discussion related to these important health behav-
jours and help researchers searching for studies specific to
sedentary behaviour or physical inactivity. We hope the re-
search community will support these definitions and we look
forwand to further improvements in our understanding of the
health impacts of sedentary behaviour and physical activity
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Estar sentados o ver television como
comportamientos sedentarios (Hamilton et al.,
2007)

Diferenciacion entre comportamientos
sedentarios [1.0-1.5 METs] y actividad fisica
ligera [1.6-2.9 METs] (Pate et al. 2008)

Contextos/dominios: desplazamiento, trabajo, el
ambiente doméstico y durante el tiempo libre
(Owen et al., 2010)

Carta al editor de “Applied Physiology, Nutrition,
and Metabolism”, diferenciacidon entre
comportamientos sedentarios e inactividad
(SBRN, 2012)
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* Se considera comportamiento sedentario a
cualquier actividad realizada por el
individuo en posicion sentada o inclinada
con un gasto energético < 1.5 METs,
mientras se esta despierto.

* El término sedentario se ha usado para
describir insuficiente MVPA para cumplir
con las recomendaciones de actividad fisica,
pero no altas cantidades de tiempo
sedentario. (Inactivo)
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Background

There has been rapid and progressive growth in research
studying sedentary time and sedentary behaviors [1-8]
Increasing evidence of the link between excessive seden
tary behavior and adverse health indicators or outcomes
has perpetuated this interest 3, 5-7, 9-15]. The Ameri
can Heart Association recently issued a science advisory
on sedentary behavior and cardiovascular morbidity and
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mortality [16]. As this field of research has grown, so
too has confusion over the definition of sedentary behav
for (see Table 1 for a sample of definitions) and other re-
lated terms (eg, screen sedentary  behavior
patterns, bouts, breaks) [4, 7, 17-22]. For example, Al
tenburg and Chinapaw (17] recently recommended that
to advance the field of sedentary behavior epidemiology,
standardized procedures for accelerometer data collec-
tion and data reduction should be defined; standardized
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of sedentary bouts and breaks are
needed; sedentary bouts should be operationally defined
as a minimum period of uninterrupted sedentary time;
total time accumulated in sedentary bouts per day (or
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 Comportamiento sedentario

* Inactividad fisica

* Comportamiento estacionario
* Tiempo de pantalla

* Etc.
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studying sedentary time and sedentary behaviors [1-8]
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tary behavior and adverse health indicators or outcomes
has perpetuated this interest 3, 5-7, 9-15]. The Ameri
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mortality [16]. As this field of research has grown, so
too has confusion over the definition of sedentary behay-
ior (see Table 1 for a sample of definitions) and other re-
lated terms (eg, screen time, sedentary behavior
patterns, bouts, breaks) [4, 2], For example, Al-
tenburg and Chinapaw [17] recently recommended that
to advance the field of sedentary behavior epidemiology,
standardized procedures for accelerometer data collec-
tion and data reduction should be defined; standardized
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\/ﬁ * Revisiones sistematicas, metanalisis e
informes gubernamentales que cumplieron
con los criterios de elegibilidad del Comité
Asesor.
2018 Physical Activity * 2011-2016.
Guidelines Advisory * Actividad fisica y comportamientos
Commitee sedentarios
Scientific Report '
To the Secretary of Health and Human
Services
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PAGAC Limitada

\-/ﬁ * Area/tematica emergente que aln no ha recibido suficiente atencion
de la comunidad cientifica para lograr una calificacion mas alta.

. Disgﬁos y métodos menos rigurosos, tamafnos de muestra pequeios y
periodos de intervencion cortos.

. . PAGAC Moderada
2018 Physical Activity , e , .
L _ * Ma3s estudios disponibles mostrando un efecto mas consistente.
Guidelines Advisory o
. * Disefios mas rigurosos.
Committee
Scientific Report PAGAC Fuerte

* Gran cantidad de estudios disponibles

To the Secretary of Health and Human * Mas rigurosamente

Services » Efectos positivos mas consistentes en periodos mas prolongados.




¢, Qué viene?

 Comportamientos sedentarios
 Actividad fisica ligera
* Duracién de sesiones <10 minutos.



Gracias por su amable atencion



