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B Chapter 1

sedantary [Hestyfa—
& |lilestyle characier-
ized by litle or no
physical aclivity, In
sciendific literatuee,
segantary s often de-
fined in rerms af fitke
ar no lefsure-lime
physical activity.
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Battling the Real American Pastime: Inactivity |

Some Americans do participate indaily physicaiactivity, but far too manyare
less than optimally active. Although Americans have been told over and aver
that a commitmens to regular exercise and a healthy diet can reap health
benelits, far koo many of them remain sedentary and unmotivated te malke =
lifeztyle changs tc improve their health and well-being. In your wourk L

romote physical activity, it will help to know what the health risks are to the
sedentary population and just how wides pread inactivity is. Armed with that
informaticn, you'li have a clearer picture of whom to target and the negative
consegquences of inactivity that you need to communicate to inactive Ameri-
CalaE.

Jevera] national data sets have demonstrated that about 30% of American
adults report no leisure-time physical activity and an adgditional 30% are not
sufficiently active o achieve health benelits, These data have not changed
over the past decade (USDHHS 1998; Jones et al. 1598). State-based Behaw
ioral Risk Factor Surveillance Data 1996 demenstrate \hat the problen of
physical inactivity is widespread throughout the United States, with esti-
mates of no reported leisuretime physical activity ranging from a low of
17.1% inthe most active state, Utah, to ahigh of 51.4% in the least active state

of Georgia (CDC 1938). .
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[nactivity Among Adults

Current research on physical aclivity and health focuses on iwisy re-time
physical activity While some aduitsmayhaveph}rsicaﬂytiemandingjohs.most
do not. Because most jubs require minimal amaunts of phvsical activity, the
choices madc during Jeisure Hme represent the majority of healtherelated
physical activity. Health promotion effarts may be effectivein changing choices
during leisure time, which may incorporate time ot work {i.e., during lunch
breaks), but are unllicely to be successful in changing the activity Jevel assoc
ated with a particular occupation. Because of this, national datz <ets havs
collected informalion on physical activity during leisure time, and have anly
begun tu explore occupation-related activity ievels.

Data on aduits enliected from several aources consistently find that (Jones

et al. 1998)

* approximately &N% of adults are gat auffictently actlve to achieve kealth
benelits and about 30% report no leisure-time physical activity (see
figure 1.13;

* participation in leisure-time physical aCtivity decreases as age increases;

* woman are less likely thanmento engagein modarate or vigorous physical
activity; and

» African-American and Hispanic adults areless likely to be physically active
than while adujts,

471

45 | j__

325 3723

30 7] 25.5

Men YWamen

Ages
| Rig20  B3044  B4564  BE6574 D75

Flgure 1.1 Percentageal U5, adulls age 128and older reporting no lelsure-time physical ac Uity

during the past month,
Uata fram BRFSS 1996 (CDC 1988)
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Fer hager |

fnactivity Among Youth

J‘u.meri:'.:m y.uurh wre dl=adess tham uptinely actlve Resulis ot the (997 Yo
Risk Hehavior Surveillance (YEBS; rRanm at al. |94 USLEHS PH9R. 5 vatiy
schtonl-hased survey of 9-12th sraders. revealed flut

* 36% of youth do not engage in Vigorods aclivity consistently or stre
ously enangh to maintain or improve cardiuraspiratory fitness:
* girls are less hkely than boys to engage in VIgoRIUS activity:

» African-American aac Hispanic youth tend te he lcas vigorousiy act
thar white wouth: -

+ parti{.:ipation it physical activity decreases as orade in scho increas
{sce figure 123

60 55.4

Eoys Girls

gacradeg B Grade i BCradell L Gradei?

Figure 1.2 Percontage of L5, high school students reporting ne vigerous activity dineg -

previous seven davs.
Yata frgm YRES 1907 (Kann ex al. 1954

Although youth are a more aclive segment of the 1.5, population wh
compared to adults, theimportant thing t¢.note about youth activity patter
is lhe drastic change Lhat Lakes placelnthe Li-13 age range. As grade in schc
increases, a number of {actors create personal and environmental barriers
phyeical activity and make it less likely that adolescents will eentinue an acti
ifestyle into adulthond.

Conseguences of Inactivity

The cinser we look at the health risks associated with physical inactivity o
more convineing it is that the two out ot three Americans who are not»
moderately physically active should become active. Premature death &
cardipvaccular diseage are "complications” of phvsical inactivity that ou:
tor get Americans to take ootice. dludies by Paffenbarger and associa
(19931 and Blair and assaciates (1995) showed that previously sedenta

unht men who Decame moderately physicaly agtive or fit had lower de.
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rates than thosa who remained sedentary or unft (figure 1.3). Research like
that rarght to be compelling cnough to get Americzus Lo be More physically
active!

Mastudvef11,130 Harvard University alumni. researchers foind that people
who expended 1,000 kilocalories per week—the equivalent of walking briskly
3 minutes a day, 5 days a weekwhad about a 24% reduction in their risk of
stroke, a leading causc of disability in the United Stares. Meanwhile, those
expending 2,000 kilocalories each week—the equivalent of a one-hour Lrisk
walk, 5 days e week—hada 40% lower riskof stroke than those' who didglittle or
To exercise (Lee and Patfenbarger 1998).

High blood pressure, an important risk factor for hoth Coronary heart
fisease and stroke, has alou Leen associsted with inactivity. A 1984 atudy by
Blair and colleagues reported that peopte with g cardiorespiratory fitnass
had a 52% higher risk ol later developing hagh blood pressure than their
Physicaliy fit peers, and studies by Arrail anc Beagieholz {1997) and Kellev zrd
McClellar: (1994) have shown that botn systolic and diastolic bigod pressure
are redueed by approxintaluly 6-7 mem Hg through aerobic exercise {f pliysical
activity can reduce elevared blood pressure. thereby reducing the risk of
cardiovascular disease, ard il physicai inactivity puts poople at risk far
devr:iﬁping high blood pressure. ther it seems obvivus that physical activity,
taken in the right "doses” and at the Fignt intensity, is an anpartant kev (¢
Breventing cardivvascular disease,

Fazk

BES14



Bl/31/2661

11: 3% Bl 74953200 JSDOT WILFECENMTER d& PozE GESLY

13 Chanter 1

FPailenbarger and associates (1963} stud- Blalr and associates (1995) lound that men who

led maen over an li-vear period. Those ware 1 the botlom fifth in terms of cardigrespira-
who were sedentary at the beginning of tory fitness at the beginning of the study and later
the study and took up moderately-miense nmprovad to ot least A maderate level of fitness haa
sporls acthaty had a 23% lower death rate a44% |ower death rare than those whe remasin
than those who remained sedentary. in the hottom EiRh lor cardiorespiralony: ifness,

Figure 1.3 Two large studies provide evndence that changing from lower to higher levels of
Ehysical activity or cardlorespiratory [ilness has an effect oo subsequent mgrialily

Suggested Reading

Ford I|s1 n-f urgam:aﬁuns. agen_:féi.‘-'and' seiéctéd piogram matiérials for pramoting physical

et

Resuume .ﬁ.. for general resgQuroes
Chapter B, for environment-refated resources

Chapter 9, for worksiterelated resources

“Chapter 14, for schocl-related resources
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To obtain a copy of the report: U5, Department of Health andg Human Serwces
FPhysical Aciivity ond Health. A Report uof the Swrgeon General, Atlanta: US.
Department of Health and Human Services, Centers tor Disease Contral and
Prevention, Matinnal Center lor Chronie Disease Prevention and Health Promo-
tion, 1996, order forms are available via telefax by calling tollfree 1-888-CDC-
ANRG {1-888-232-4674), or set your [htarnet browser to the following addres

http://wvnw cdogov/uced plip/agr/sgr-hitm. (Also available: an Executive Sun.
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Lindesstznding the Power of Frpsicad Agtian, 13

[ary, At-A-GEaml.'g Summary, and a set ol consumer (act sheats. Theseitemns are
also reproduced in Resource B of this puclication.)}

NIH Consensvs Conference: Physical Activity and Cardiovascuiar Health

Acopy of the summary report of the NIH Consensue Conference iz available
by calling toll-free 800.-NIH-OMAR (544-6627), by visiting the Intermnet at the
following address: http:/ fwww.text.nlm.ribh.gov/nih /pik.himl, or by obtain-
lnyg a copy of e article with the following citation: NIH Consensus Develap-
ment Panel on Physical Activity and Cardiovascular Health, Jawrnal of the
American Medical Assoriating July 17, 1996; 276(3):241-246. The full papers
have alse been compiled into a book, available from Human Kingtics: A, Leor:,
editor. Physical Activity end Cordiovascular Hegith: 4 National Consensur.
Champalgn, IL: Human Kinetics, 1997. To order, call 800-747-4457 or visit
bttp://www.ihnmankinetics.com.

:For periotic.revlevs:of currént restarch ritated to physical activity and fitness, review:
Physical Activity and Fitness Researh Digest published by:

The President’s Councli on Physical Fitness and Sports
Department of Health and Human Services

Hutmphrey Bldg. Room 738H

200 Independence Ave. 3W

Washington, DC 20241

202-272.3421

o hore g lon atolt BAESS and YRES -7 e SR

To understand the Behavioral Risk Factor Surveillance System (BRFS5) and
how to interpret these survey data, review the specific physical activity-
related definitions used for each category of respondents (Caspersen and
Merit 1995, USDIR IS 1590). To obtatn the most current BRF3S statistics for vour
state, contact your BRFSS Coordinator at your state heaith department or visit
http:/fwww.cde.gov/needphp/briss.

For the most current information on physical activity levels amaong youth,
cantact your state Department of Education te determine whether your state
participates In Youth Rlsk Behavlor Ssurveiliance {YRBS), a systeim that callects
data on the health behaviors of high school students. To obtain maore informa-
tion about the YRBS. review Kann et al.1998 or visit htip:/fwww.edc.gov/

neciphp/dash.
ot migre RS fmdtion absutine cconamic impast of physical acthatyami phySiéi insctivity,

Jones, TF and LD Eaton. 1994, Cost-beushil analysls of walklig [0 prevent coronary
heart disease. Archives of Famity Medicing 3: 703-710, '

Keeler, BB, WG Manning, ctal. 1989, The externalcosts olasedentary lifestyle. Antericusa
Joumnal of Fublic Health 19; 975981,

For ol O SR AR e SH60I5es tovfl PG ity b > B

Rodake Press Inc. and Parkwood Research Associates. 1995, Fathesays for Propie [
Americuns” Anfiides Toward Watkmg, fieycting and Rurning in Their Communiiies,
Summary Report. Emmmaus, PA- Rodale Press. May.
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Special Communication

Physical Activity and Public Health

A Hecommgndation From the Centers for Disease Confrol
and Prevention and the American College of Sports Medicine

Hussall B. Paiz, PhD; Michag! Pradl 50, LaoH, Sievan B Blar PED. Wiliam L Ha

ghell, PR Carcing A Mazerg PR,

{laude Bouchars, PrD, Cavic Buchne: PAD, PRI Wallar Btnnoer MD; Gregory W Heath, DHSC - Ahby 1T Kirg, PhD)
Ardrea Kiiska, PhD; Artrue 5. Leon. MD; Bags K. Warcys, Pal, Jeremy Moz, MD: Balph S, Patlenbarger Jy MO
Kevin Palrick, MD. Mickagl L Poleck. PrD: sames i Fippe, MO: James Salis Pafy Jact . Wimare Pl

Objective —To encourage inereased pericipaton in physical Zvity Amorg
Amencans of 2l ages by issuing 3 public heatth recommcndshan on the types and
amounts of physical activity needed for hesitn promolion and dizease preverntion,

Perticipants.—a planning committes of five ssisntists was extanlsheg by the
C&n!@_fﬁ for Disezes Conlrol ang Prevertion and tha Amernican Coliege of Spans
Medicing 10 organize a workshop. This commities selectes 15 othar warkshop dis-
Cussants o the basis of their research expartise in issues related to the health im.
Hhi=tions of physicat activity. Several relevanit protessioral or scienhfic ofgarITE:
lions and federal agencies also were represertan.

Evidence.—The paael of expens reviewed the pertinent physiological, eside-
miologic, and dinical evigenss, incledng primzry research amicles and racent re-
view articlas.

Ceonsensus Process.—Major issues relatad to plvesital aztvity and health were
tutlined, ard selected members of the expert parel drated sechions of e paper
from: this outline. A draft manuscrsl wes prapared by the flanning committes &nd
circulated to e lul paned in agvance of tne Z-day workshop. During thae wiorkshop,
sach section of the manustript was reviewed by the expert panel. Pimary atten-
lion was given 1o achigving group consensus concerming the recommandad types
ang amounts of physical achivity, & cencize "public health message” was dyveloped
1o express the recommendations of the panel, During the ensuing months, the
consensUs staterment was furthar reviewed and revised and was formally endorsed
by Dot the Camers Ior Disexss Contror and Freventon and the Amansan Callege

r"'\:'..: -nl.\.ll'n.\:

of Sports Medicine.

Gonchision—Every US adull should accumutate 30 orinutes or more of
mederate-mgnsity physical activity on most, preferably gt days of the week,

REGULAR physieal activity has inng
been regarded as an impertant compo-
nant of e healthy lifaxtyle. Resently, this
imprersion has been reinforced by new

ATAAA A5 ET-202wuT)

saentific evidenoe linking regutar phsi
cal activicy o 2 wide array of phvsioa)
and mental bealth benefits. " Dagpite
this evidence and the public’s apparant

Frrim ang Bames) A Pulic Hoalt, [RERE A5 A
Camliny, Calienba §0es Jaig 0 Sazera) Cemy e
Daense Canteod wied Proegrion, Mlamt, g (0 Prad
ard kgl Ceele Ingliule o Aarsbics Rpscares, Dy
25, Tas {0 Blairk, Prysical actwer S¢gase LAg, Lavs
TS | Lty (O Reeshard); Sanfard {22 27 s -
vty Sunimd of Magiciae [(Dri Haslel: gnd ing), 2
Sarnenr of Mapdh Sarvicgs, Weraiy ol washshgion
#13 Bagile VA MO Conmes (D Bugegn) Beenan
Sray Feneo of Madicme Wake Fees! oty
wirpligr-5atem. MG 0 Ernge ) Qeseaswem o Epioe-
“hglagy. Uneveisny of Prgtuot (Pa) (0 Knsha), Dena=-
menlaf Krasinagy, Unversd: of deekxa Rineaans-
aF |IF Leony The Mo rTasplkl Ane groem i eemgrlye
Sehdsd el Magicime, Pravderca. ALICY Margag): Depan.
menl o Pugle Heath and Poicy, Leedon {Ergla=s)
Tohzgl ol Hygerne ang Trogesa! Maoees (O Movsl.

S02  JADAA, Fenruany 4. 19350l 273, b

Teszrmes o' Frart Fewoaen an Prlec Siaedeee
Llreargedy [0 Paterbzrasny, [ocdrd Prowanlus Mg
o Fmiiansy, LievBid ¢ ' Celgrag San Coen0. o
Zan Ciego Jaul Laiversgy (Fr Patechy Doperrenls of
“Magia and Edorpizg Bpesse Uovpssil of Fanca
Garedwlln [Or Potars) Cpemse 'or Sheics! g0 Lilasnde
Ferpdron, Tullh Ltk Maectang, Mgl (T Bpps)
Oepartnant o Poyhalagy. Sor Dape Hala Lenersity
(G S249:5), Cepanmed ol Kineackoy 205 Heah oy
o, Unwersy of Tieas g Agst= {20 Witngre],

Trus SI2IBmIBC] ARG |5 recommencalions ate -
dorsed ard supFonge by ke ComAilies o Exercige
ard Gardeac Refam. (zhgr, Townal on Shmzal Cand-
ArZy LAEQeREs [gd-T AnSoo L

Sgptir1ecyEslE 18 Doparemoal o' Exerg 67 SoiRrcE.
wiriversty al S5ah Carebng Sohcol ol APLane Hezn
Columtea. BT 2K (D 1ralst

aveeptunes of the importance of chysi.
l::l]_nnl'.-.-it:r', rrilions of US adults e
mzn eszentially dedentary ®

UF our sedentary sociely js to change
4 nne that {5 mere physieally active
health erganirations and educstional in.
stitutions mustesmmunicate to the pub-
lie the amonnrte and types of phisical
activity that dre needed to orevent dis-
ease and propete hesith. These orpa-
nizatians and institatisng, providers of
hezlth services, comemunities, and indi
viduals must 2lgo implement effocsive
strategics Lthat promote the edoption of
phvsically getive Lifestyles,

A group of exparts was hrought to
gether by the Centers for Dizeaze Can-
bral and Frevantion (CO0C and the Amep-
can College of Bparts Medicine (AT
to review the perinent seizutiGe evidence
and 1o devolop a clear, concise “pubtic
health message™ regarding physical se
shwity, The panel of experts also consid
wied Lhwe pryaniesliveal eilialives L
should be implamented ta help TIF adwits
biegomee more ohysieatly actve.

"The fzeus of thiz article is on physica.
activity znd the healeh benefits assoc
sted with regular, maderste-intensity
phycienl activity, Physieal getivity har
becn defined as "any badily movermnent
pradueed by skeletal musctes that results
o engrpy expetditure. " Moderats physi.
eal gehivity @ sctivily performed at ar
intengity of 3 tn & METs (ororl metatalic
Tt rfreRtEg metabalir ke —the cquiva
lent of brish walking at 3 ta 4 mgh o
erost healthy adules. Physieal acivily
ciogely releled to. bul distinet Gom, ex
ercize amd physical ftness. Exercise 5 ¢
sunsel of physien! acthdity defined =
“Manned, shrctired, and repebilive bodis
mpvcrnent dirmg Lo mpreve oF MRinia
emeé or more companants of physical Bt
ness ™ Physical fitness is "g set of al
Labutes that people have or achisve LR
relales Lo Lhe abifly to povferm phyrsica
aetivite

Fhysaza, Acinehy and Pty Haath—Fzls 2l 2
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Thiz grticie summurizes the work of
e atorementioned expert panel ynd has
Fo purposes. First, we recommend the
amounes and Lypes of phisical aoiivity
that are needed by acduits far pood health
and summange the seiantific bosis for
thiz recommesdation. Second, we ree-
winrmend the ways that pushe heallh or-
ganizetions, educational institations,
bealth rare providers, communitics, &rd
Lwlividusls can  effectlvely  promete
physieal activity thraugh move effective
educational pregrams and the crestien
of proprams aa Jadilitics Lhal make it
ensigr for people L become and remain
mare active, This article builds on ex.
ialing  recormnsidations,  Lelediy
Healthy People 2000, the Guide to
Climgeal  Prevenlive Services,” the
ACSM's "Pecition Btund on the Recom-
mended Quality and Quantity of Exer-
cise for Developing and Maintaining Cu
diorgspiratary and Muccutar Filnosa in
Hesglthy Adults”™ and the Amencan
Heart Association's reeant “Stalement
en Exercise.”? Thiv weticle ic not veant
to be a definitive review of the many
health aspecrs of phoysical activizy; a thor-
ough discussion ean be Found elzewhers.

RELATIONSHIF BETWEEN
PHYSICAL ACTIVITY AND HEALTH

Cross-seesional epidemiclogic stud-

Yla gnd controlled, experimental in-
cortigations¥® have demanstrated that
physically active adults, a5 tonirasted
with their sedentary countarparts, tend
tndevetan and maintain higher levels of
nhysical fitness. Epidemiologicresearch
hat dememstrated protective effects of
varving sirength between physical ac-
tivity and risk for several chronic dis-
eases, inchuding corenary heas digease
{CHE TS pypartension, 7. non-in-
sulin-dependent diaberes mellivus,** os-
tepporosis, = colon caneer.” and anxi-
ety and depression # )

Other epidemiclogic studies have
ghawe Lhat Jow levels of habitual physi-
rzl activity and low ievels of phyxicel
fitnees are asso0sted wikh markenly -
ereased zll-cause mortality raves.! ™ A
midlife inerease in physica] activity iz
gssociated With a decreased 15K of mor-
tality® 1t has bean estimmated thal ss
muny #z 250000 deaths per year in the
L nlted S1aies, spprastmately 1E% af the
tatsl, are attributable to g lack of regu-
lar phygical activiiy 24

“Mhye conchuzions of theee epideiclagic
studies are supported by experimental
studics showing that exercise training
improves SIID risk [actors and other
health-related fastors, including Blocd

id profilc,® vesting blood prossure n

mlcrline hypert ensivae, V¥ bady com-
pesition = glucose talerauce and insu-
linsensitivity, ™ bene density #immone

JahtA, Febeuary 1. 1995—vo! 273 M3 5

Ei74543268

functien, % and payekeinpieal functiar, =

Epiderniologic crleria used to estah-
lish rauzal relaticeships can be appied to
the ascociation between physica) activis,
and CAD™ The [sliowing princrles of
causatity appear ta have been mel: Con.
sistenoy: The assocation of physical jn-
actjnly and visl pf O s nhzerved i a
numbet of setlings and populations, with
the better-designed studies showing the
strongest associzhions, Steenpth: The rele-
tive vizk of CHD weocared with physionl
ingetivity ranges from LB Lo 2.4, an -
crease In yisk comparshie with Wt oo
served for hypercholestersieriz, hy poe-
tengiom, cnd eigarette smoking ¥ Tem-
puril gpquencing: The abservacjon af
Physical inastivity predates the diagno-
=is of CHID. Dose response: Mosf studies
demonztirate that the ash of SHD -
crezses as whysicel #etivity decreosses,
Plavsibility and ccherenes: Physmeal ao-
tivity reducea the risk of TI1D thrangh a
namber of phesiojogical and metabolic
mecharisms. These include the potential
for inerevaing the lovel of hagh-genmty
lipoprotein chelesterol; redodag serum
triglvestide fevels; reducing hlvod pres-
sure; evnancing fibrinclysis and slisring
platelet function, thereby redusng the
risk of revte thrambasis; enhancing plu-
sage teleymnee and insnlin Mn.-!itivit}r; e
reduriag the sensmtivty of the mrecar-
dium to the effects of satecholamines,
therehy rerbaring l_.hp. mel af veanorimilar
arriptheniae, -3940

DELERIFTIVE EPIDEMIDLDGY
QF PHYSICAL ACTIVI Y

Phiysizal activity recommendations it
Healthy People 2000% are Lo "lilnercase
to at least 30 persent the progortien of
people aped & and clder whoengage regu-
larly, preferably datv, in Eght bo moder-
zte physieal activity for 2t lez=t 31 min-
wrtes per day.” Eowever, ondy about 22%
of gdults are active st this level recom-
mended for healch benefls, 54% are some-
ot activie but de not mest this gojec-
tive, and Za% or more ara complétely
sedentary g, reparting no lelsure-Time
physizal zetivity during the pase mapLhJ.
Participatian ir regular phywivad aelivity
praduatty inerezsed ducng the 13905
1970z, 2o eariy 189%0s, but seems o have
platoated in recent years.™ )

Pacwerns of physicaldelivive vy wills
demographic characteristics (Table 10
Met aro more Hhely than women to en-
gage in regular activity?! in vigoreus
exercise, und gperls The toral amount
of tHime spent engzming in physieal ae-
tivity declines with age ™ Adultn at
retirement age (53 vears) show apme
increaged participztion in activities of
lu=ht Lo ymoe srate meensity, b, averal,
physical uctivily decines continuously

.

a5 3ge increases st Afviean Americins

FaEE

Tabm 1 —PBroccees of Adylis Rogering He
Ledsura-Time Prysical dckwayy Wilkn U Lzl
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and othor ethric minority populuiiona
wre less active than white Ameri-
carg, ¥ and thye disparity is mare pro-
roserd for women ¥ Pecple with higher
leveis of eduestion pertizipale in mores
leisure-time physicsl activity than de
rlﬁﬂ]’ﬂp wirh lasa pidrad inm 5 Thifferencesw
M education and socloedonomic $TRUS
zeoaunt for mest, if pet 9], of the dif-
ferences in leisure-time physiezl acriv-
ity sssociated with race/ethnicite®

DETEEMINANTS OF PARTICIPATION
M PHTSIGAL ACTIVITY

Physiological, behavioral, and psycho-
logical variables are related to phizical
getiiry ™ A lagk of tima i the most
eotimaniy cited bamier to partkeipation
i pInsieal activiey M and injary is a eom-
m™an reasen fer stapping regilar activivy,
Cigarelie smoking is only weikly m-
versely related to participation in physi-
cal azcirity, but smokers wre e [y
thsn nemstnokers w drop oot of exergise
proprains,® Body composition (peveent-
age of botly fet) i% nol ¢ powerda predic-
tor of physicsl astivity habits; howeover,
perzonz who are ohese are usuzlly imec
ive”

A intention to exervize and awares
noss of the benefils of exgrcise aré
werkly reluted Lo partisipation in phy -
ezl wetivity® Confidenee in the whilicy
10 be physicaliy aetive, percaiver] bar
rere to ackivity, and enpeyment ol au-
Livily are stronply relaled Lo jartici.
pazien ™ Low. o moderale-intensity

. physical artivivias are more Rhely o by

eontinned than Wigh-intensity activites™
Sel-regulator skilis, soch wy poad =ct-
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ting. eelimanitering progress, and salf-
reinforeement, contribuie 1o continued
phycizal activity.™

A number of physical and seeial en-
vironmentai factors can affect physieat
zetiviiy bahavior,™ Fumily and fiiends
can be rolz models, provide encourage-
men, or be companians dering physicat
activity. The ¢nvironment ohien progencs
important barvigre to participstion in

- physiesl activity, ineluding 2 lack of bi-

ayele tralls and walldng paths pway from
tralfic, inclement weather, and unsafs
neighborhaods® Excessive ielevizion
viewing may aiza deter pevsans Feam
being physically ackive ™

PHYSICAL ACTIVITY
RECOMMEMDATION FOR ATMILTS

The cwrrent lew-participation raie
mav be due in part ro the misperception
o many people that te reap health ben-
elits they must enpape in viporous, eon-
tinegus gxercise. The soiontific evidence
clearly demenstrates that regular, mad-
erate-intensily physical activity provides
substantial healch benefiLy. A fer raview
of piyslolameal, epidamiclegic, and elini-
eal evidence, un excert panet fermulated
the fallowing resemmendation;

Every US adutbt shouald acewmelat e 31
minuics g more of moderate-intensity
phusicai activity o mest, preferably all,
days of the weeb

Thiz recommendution emphasizes the
berefits af modersie-intendity physizs]
activity ond of phyeica: activity tha can
be acumulated in refaciveldy shopt baurs
Aduits wha etgdge in moderate-inter-
Bty physical activily—ie, enauph Lo ox
pend appreximitely 20 ezlores por
day—ean expect many of the haafch bers

404 JAMA, Fetruary T 1535—val 273 Mo, &

afits deseribed herein. To expend these
eiiories, zbotrt 36 minute: of moderure
buiensity physleal aesivizy ahoold e ae-
elmulated during the course of tne day.
Ore way to mest Lads standard is to walk
&indles Leishiy. Talile 2 provides examples
vf moderate-ntensily physical astivitias,

Intermittent astivity also confers sub-
stantial benehtz 5™ T Tlwerefype, che res.
ommended 2} minutes of activity cen be
acumulated in short bouts of aeriviny:
wulldng up the stairs instead of Laking
the elevator, walking insteud of driving
short distanzes, doing calisthenizs, or pad-
aiing g gtatiorany eyoie while watching
television. Gardening, heusework, ralking
leavas, dancing, and plaving actively with
children can alyo ropteibuts to the 39
winute-per-day totai if performed at an
inlensity corresponding to brisk walking.
These who perform lwerdntenaite ac.
tivities should do them mere often, for
lenger periods of Linse, or both

Peaple who orefer more forms! exer-
vise may ehoose to walk o participate in
mere vigorpus astivities, such as jog-
FiaE, swimming, ar eveling for 30 min-
utes daily. Bports and recrealienal ac-
tivities, such as eonis or polf (withaw:
tiding 2 eart) can also be applied to the
daiir totul

Becanse most udults do now currently
tneel the standard deseribed hersin, z)-
most all should strive to tnereuse their
participaiion in physical activiwy thae is
ef at least modarate tntensity, Those
wlis 1l rul euguge in regalar phorsical
selivity shoalé bepin by incorperating a
fenr nunutes of increased activizy inte
theie day, bulldmg up pradunliy Lo 3G
minutes per day of physical Aclivicy.
Those wha sre active oo an irrepulxc

4%
| [T

| o TR

I
! . | Curee
| ;

|

Dol
IR
! || r l; ! I[ I ja-:'ii»::ﬁn;eue

: : EE- Codttig
N ‘lw—+l ——— _.J_"I

a
Low —B E [
Bazelite Aciviry gz

L — Y

Fijure 1.—Tho COSE M5 PONSg cLrve rop=esen
i [eT) !:e:_: esimete af e TRIRIDHShip Doeesn arys
c2' adily (eage) gne hegijk Beriohir {meoonan
THE Igwer Ihe paselMe oRvzical Aclivity 4rzlus, ek
FrE2icr oill De e hea!|s hamefit RAT50A21R wity
g]-;e.r.tincreaze i phesna) SEHWTY [Droes £, S, an

EBrmatii

; FILEEFL TP
i

Higp

T —

basis thould strive to adopt 2 more can
sistent activity pattprn,

The beslth benelity gained from in
ereased phyvsical activity depend on th
it activity level (Fipure 10 Seren
Lary indjviduals are expected to hereft
st from: inereasing thedr activity to the
recommended level. Feople who an
phiveieadly active 2t a level below tha stap
dard weunld alse berefit from reashing
the recormmended feval of physical astiv.
(ty- People who alraady meef the raogm-
mendztion are also by Lo derive snmn
additignal health and §1ness benefits froer
besarming more phveically aguve.

Moet ndults do nov need te sea their
ahysician before starting 2 moderate-
intensity plysiwl aclivizy aregram,™
However, men older than 40 veurs and
wamen older than 50 years wha plan a
vigerous program fintensity =00% ju
dividual mavimem oXygen consumplior,
Tabie 1) o whio have gither chronic dis-
+r%9 of visk faatore for chronic discase
shanid ponsuit their physician ta desipn
a aafe, sffective program.™

FREYIQUS EXCERCISE
RECOMMENDATIONS

The recommendation presenm.sd in s his
article it intended to complement, rol
SUEErFede, Prévious exeroise rororen.
tations, I the past. exercise recommes.
dations(inciuding those [rom the ACEM)
weze besod on seientific =rudies that in.
restigated dose-recponse impravemert.s
m parfortnance capacity after exertisc
wraining, espeeiaily the effects of endur.
anve exerniss iraining on maximal acre
bie power {maXimun oxygen consump-
tiot} The recommendations wsuslly 15-
vulverd 30 to €0 minutes of moderate- ko
nigh-Inlengity andureanes axareise (B
14 20% of maximum heurt rete ar30% o
% of maximal aerohic power) por

FIpEicA Ay a3 Public Health—S21m 2] &
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Figeze 2.=The relafionshio peiwess igvel of phyze
¢zl activity (Pallenbarger g1.a1% Mowis of al’ and
Leon e a7 or exercise cepay (Bla ol 2 ¥ Exe-
Ing =& an Sandvi el A AR Aareaney kasn
diznasy maralily. Verues 'or mone active ar i per-
$0rS are ARMESEE] 45 the rafio of e evens rale o
mere oe ar Bl dhided Sy tbe evenl rats lor 225
aclive or bl :

farmed three or more times per Week,
Although the eatlier exereise repam-
mendstioms wers based on documonted
impravements in [iineas, they probably
arevide most of the disease prevention
hengfits associated with an ineresse in
ssieal activizy. Hewsver, it now ap-
_ears that the majority of theze heahh
benefity ran be pained by pericrming
moterare-intensity physical activities
putside of formal axereise Progrwme,

LKICHIE ASPECTS OF THE NEW
ATCOMMENDATION

The ew recommendation extends Ere
oraditinnat exorcise-ftness maodet te 2
proader physieal activity-heakth pera
digm. The recommendatien is distinct in
mwoimpartant ways. Fires, the health ben-
efite of moderate-intensity physical &o-
tivity arc ¢mphasized, Second, secumu-
latinn of physical activity in intermittent,
zhors bauts s considered an appropriate
approuch 1w schieving the aeulvizy peal.
‘1‘%&5& urigue elements of the recemmen-
dazion ara baged on mounting evidence
lmdicating shat the heslth Lenefis of
phyzicsl activily are linked principally ta
the tocal amaunt of phveical activizy per-
fyrmed, Fhis evidence zuggests that
amsunt of ageivity is mare Important than
the specific mannerin which the activity
i+ perlormed du, mude, ialencity, o7 i
rilian of Lbe getivity wouis),

The hewith benefits of physical activ-
iL¥ APyl LD UUeTUR in d PRrnRima e -
partion 1o the tetzl amount of aerivity

rformer, mmgsured 4y either calorie

Lpeenddien®o o mimales ol phsiea] qoe-
Gejty (Figure 21, For example, shser-
vasienal stuidies hove shows o siemifi-
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canlly |ower death ratz frem CHD i
people whd perform an avanuge e 17
remabes v B minaces of actovity per
davand In men whe gxpend an os-
mated 2V G more calorigs per woek
vs bthose who expend 80 or fewwr cata-
Fies per week. [ive of the s sludies
shewn in Figare & wehxlec men ol
however, the relntlomabip  bebweon
phasiea! Blness aad cardipvagcalar dis.
was o LA Ly wisidentieal fgr men und
wimen in the gog siudy that ineleded
uth

There 1x a cizar assiuialion Dl e
roraf dziiy or weeliv caloeic expenditors
apd capliovascelar disease mostalivy. In
izt of the epidenumiom: sndiss L
have demonstrated s ussocacon, pliysi-
eg] zetivity was assezied by guestion-
natres, and tntal Jenivity was senmimed
during pariads ranging from 1 day o 3
vedr xnd then reported s average deily
arwrekiy lovals of phuvsieal activity. For
exanple, among Hamard alosmres che
sumpred  activite consisted of blocks
wallead, fiights of stairs chimbed, and med-
erate and vigorous sports plev.' In the
Multiple Risk Factor Inberventivn Trial, ™
the mnst fragienths meparted astivities
were lzwn and garden worldi80% af mer),
walking (658%:), and hame repairs (B0%L
it it not possibie to ascertain with ser-
tzinty whether the activity reperisd in
these studics was performed in snyie,
continugus daily beuts or wus oécnnms-
lzied irmultiple episodes. However, the
natues of the most Begquently reported
activities sugpesis that itis unlikely that
mngt of the activity waz performed con-
timuobsly. It is mars [tkely that the daily
or weekly estoric expenditores reslect fe-
eumalatian of activicy, most of wheth was
performed intermittently. Also, the ac-
tiviries most commnonly reparted in these
stuches (eg, walking, law work, and gar-
Sering) typivally are performeil at mod-
erate mtensiiy {Table &

Two pablizhed exparimenta] siadivs
Buve addrassed the offcets of eonting-
Bls v nberiilienc aotivity on filnuess ™0
DeBurk vl o™ cawained e sffscts of
three ]Lrinute bouts of moderate o
vigorous activity daily compared with 2
siugle B0qndnue dally poried of exer
vise of equal Mmtensity in men, Biisu™
studied the effects of running on: [Liness
snd hlood Hpida in thrus groups of mon.
Subijeers were divided into Lhree exor-
cige groups undl one naetive ecnind
group. Exch vrerclss provp ranthe sume
Lokl distunee BUL in ane, twe, ar three
sugsinns daily. In hoth studies. fitnes:
Crogssarerl #¢ mavimal oeypen uplake:
ireased sipnifieantly nowll R L
groups, and the differences in fitnes:
aerozs Lhe eXerising grouds wWere nol
sipnifoant. T the laller stagy, high-clen-
sily lipaprotein chalosterad levels in-

CEMTER 49

wressed significantly nniy in the graup
that exercised three Limes per dav ™

Altheuph more rezeareh is neaded tg
betier slucidatg the Health effacis of
monerile- ¥shigh-intensily activity znd
Interoullent vs continuous ac:l'n'L:'.', 2l
nicisns and public health praciiions =
mast rely ur the mes, reasanable incee
pretation of £xisline dad te guide the:
setions. We believs Lhae the mast rea-
sonanle inteeprelalion af the cupeeniy
avazlabie data s chal (1) eniode exper{-
diturg znd rotad time af physion) activicy
aro asanelated with reduced cardinvas-
vular dizcase ineidence and mortalicy;
{2 thers is o dnse-reapante relationshap
fur hiz association; (3] regular medsr-
ate pvsieal aetiviey orgvides pubstan.
tiad heatth bapedils; und (3} inkermitten:
bouty of phyveical astivity, o slore a &
o B onineies, totaling 40 minvdles o
more on mast dave provide beneficiad
haaith aad fiteeer offpgte,

MUSCULAR STRENGTH
AND FLEXIBILITY

The preceding recommendation ad-
dresses the role of endurance excreise
in preventing ohyonio diseases. Hosaver,
rwa other compenents of fitmess—fex-
thidty and muscular strensth—should
toy be overlocked, Clinicul experienge
and #mited stufies sugpest thal people
whe maintain er imprave taeir sirength
and flexibility max b= bester uble ta per-
form daily eetivides, may be less likely
Lo develon sack pain, and may be better
alvieto aveid disabilivy, especialiy as they
advanes into oider sge. Hegalar physi-
cal activity wlso may cnntl'}%-ute T Del-
ver balanee, oardination, and agility,
which 1n tyrn may help prevent falls i
tng elderly”

Caoall T2 ACTION

Sacressfitlly chanoing our sedentary
soriety inko an aotive one will require
gilaciive Jisseninslivn aml wve plascs
af the mezsage that moderate physical
activity confers health benefts.

Public Health Agenties

The ysbisc health cammanity wili nesd
to strenpthens ite Jeaderahip rale i im
srovement n popalation leveis of phyat-
ral activity is to coewr. The CDC, the
ATE M, the Prasident't Coveedl on Phyel.
cal Fitness anck Sports, amd the Ameri-
carn Heoar: Associalion heve Desn lead-
e in promoting physieal activity HETH
will continur 1o be epueial in this wbiort,
Howgver, ew purtners mush alse be
pralistni Brale and lggul hesioh dépars-
mens, dEpmirime s of pablic transgn-
Lelion and piansing, perks amd woore
abiom ussosiaiians, siaie and loval zeun.
cilw o prpsical Bness 2V IPNR TN
s, aned the sparts e paOPEELInn

S il Aotuity FRn Fub o Hasih—Fase 21 & AL
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industry 2ll have interests thut coincide
with the public hezlth poal of raking
our soeiety maoce zative, '

Health Professionals

Physicians and other health profes.
Fiehdls should routinely counsel patients
w adept aad maintain regular physical
actviLy. Physicians can be effective pro-
Ponents o physical activity because pu-
tignts respect physiciune’ advice wnd
change their exercise behaviors as a re.
5eIL*The farge number ot nrimary care:
physicians and the frequency with which
Ararieans visit them™ suggest that even
medestly affective physician counseting
would have a sobstantial piblic fealth
irapaet,

Iradequate reimbursemerl, fomled
phyticlan knowledge of the bhenetits of
phygicg] activity, lack of wraining in
pliysical aclivily cowiselig, snd pad-
equiate knowledge of effective refeerat
are barriers to achieving these poais.
Phils policy makers work o impuare re-
imbursement for preventive rervires,
educators of physicians and other heallh
wrofessionnly ahowld develop effective
Ways to teach physical ackivity ecunsel-
inp and incorporate tham into curricula
for health profoccionals. In reaponse Lo
thiz need, the PACE (Physice] Aotivity
Counseling and Evaluation) program
wys resenbly davaloped. This approseh
rclizs on providing sperifie counseling
protecols matehed to the patient's fevel
of activity and readinses to change ™
Preliminary evidence indicates that the
PACE prograrm is practizal and effee.
tivs in innreasing physionl artivicy ameng
patients counseled in the prirgary cars
setting

The peracnal physieal activior pras-
tices of health professionals should not
be gverlooked. Ilemlth prefessienale
shigdld be physiealiy active not enly o
henefit their own health but o make
more credible their endorsement of an
activa lifzgoyle.

Special Populations

Special efforts will be required totar-
get populations o which phiysicsl ey
tivity i5 particutarky prevalent. These
groups include che socioecenomically dis-
advantaged, the less educsted, persans
with disahilities, and older adulls,

Interventions should be deeigned with
inpwi frwm $hee Large papadation. Py si-
cal activity prometianal efforts tavgetad
to people with disabilities, ar chronic
distiase, or Lo alder aduits should &
phagize the imparcanee of being physi-
cably active by rontinely carrying aut
thefr daily astivitier writh 3 minirmue ef
segistanee. There is clearevidence dem-
anstrating that physielogical and per

farmanes rapueitios can he improved]

S8 JAMA_ Feorugne 1, 1925l 275 Mo 3
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by regular physical activity in older
wdubs™* and i perzoos wizh disaboii.
ties andidr ehronic dispase ™

Communities

institutions suzn az eehonls, workajtes,
and the medical community are specifi.
cally targeted in Aewithy Peaple 20001
breeause Liey offer Lhe moans to reach
st of the LS population. Faeiticies in
$hess mstitutions and the brozder com-
manity ean ba used 16 & much greater
extent. Covperate, government, sehoal,
and kospital policias shouid be restruc-
tured te encourage frdiviZusls 1o be ae-
tive by maving time and Fzcilities avail-
zhip.

Yrpanined programs emphasizing Hife-
tong physical aetivity ehould be pro-
rnu:,e_d in sehoots, worksites, and cor-
munity erpanizations. Eiforte should be
mude to devetopwalking trafis grud ouher
exercise [adilities, and to encourspe
walldng snd bicycling for teansporta-

Ll

Edusztors

Sehoole zhould delivet compn eleeimive
health and physical education programs
that prowvide and promcte physics] ae-
Livity ab ¢very appartunity.

Physiza)l educstion eyrrienla sheuld be
developmentally appropriate, provide
roungsters with enjovable axperignege
that build exercise selfefiicacy, provide
siprificant amsunts of physical activity,
and profmote cognitive leamning reigied
to lifelang participation in physica) actie
ty. Thess cwrriculd alaa shoudd gequain:
wonagslars with physieal actihvity ro-
sourees in their communiiy. The school
envunament should encourage physical
Activity for &ll students ard premete de-
velopment of physically active lifestyies.
Educators at 21l jevels should be pood
maddats of phveical activity behavior.

Individuals and Families

[ndividuals can make mogest adapla-
tigns in their physical and secial gnvi-
eonment to enhanee their participation
in physical setivity, Parents should be
phsical activity role models fur Lheir
children ard suppert their children's par-
Licigmtiog 16 enjovable physical activi-
tles.

CONCLUSIONS

BC Asweritsiey vl leml sedentary foves
woald adapl 8 more active lifestyle. there
woad be enormous benefic ta the pubilis's
heelth anéd to indivdidual well-boing, An
active Bfestule does nol requirs a regl-
menied. vigarmas exercise progeem. In-
etead, emall chanpe: thay inevanss dailv
prysical 2etivity wili erable individials to
recuce thew muk of chypnis disssse and
may rertrhee to enhaoced qualey of1ife.

W wink Lo atkareledims Lhe man helplai o

medty recoicef Tram the femticipeans ol e W
shen an PR, ¥ ard Public Health
targ Loy, el 204 LWErS, Doty thanes
Marjore Epaers. direelar, and Jese Luve pgieai.
twooale dhrector for sclenee, Dieman of Che
Dizvase Contral end Comm ooy [rtoprantion, |
tlonal Coomier Far LRronte Liewgse Preceelion .
Health Prommidon, Certesr for Dimazse Chlrel.
Frevenuons, anl to Jimes Wiitehead, wapet
vak prigident, Amencan Collaee of Spod. 3
cine, Ier their persoral 2rd UFGAMEALIONI] ape s
Thanks are alss due to ropreeenbgtives ot e
lyweng prpmnizations for thoir oijosl cememe
ane] mevicw af La desumieny Amazoen He
v, Anwetiaan Allwage e Fealis, |
Eduzzcion, Beeroation, and Danee: \ssongline
Atte.arnd Tormisocal Tivestors of Hezith ®enr
unk and Puhlic Hasith Ediearion: Anzagation
Cuvernors Couneila on Physica! Fiess o
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Lung, crd Blacd! [maeiyutbc; Masioisl Bt
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OBESITY

More and more Americans are overweight,
and part of blame goes to suburban development styles

An obesity epi-
demic has seized
America, And the
suspected villain is
noneg other than
America's prized
development icon;
suburhia.

Bo fa, there's no smoking gun,
no irrefirtable scientific evidence
to prove that our spread-out,
overwhelmingly auto-dependent
way of living is expanding our
paunches -— and imperiling onr
health.

“It’s like global warming” says
Robert Yarg, executive dicector of
the Naw York Regional Plan Asso-
ciation, “There's no conelusive
procf. But there's enough strong
circumstantial evidence that we
hetter take i serioushy®

What's indisputable is that
we're petting heavier — rapidly.
Thirty percent to 50 percent of
Americans, depending on how se-
vere the measure, are now over-
weight. Obeaity — defined as
roughly 30 ponds or more over-
weight — swelled 80 percent in
the past decade, and now affects
22 perecent of us.

{ne clear reason: almost a
third of Americanz are basically
sedentary, with {itéle or no exer-
cise. Almost three-quarters of

adults aren't active enough physi-

cadly, acenrding to the federal gov-
ernment’s Centers for Disease
Control and Prevention,

And now kids are falling into
the sawme trap. A quarter of Amer.
tean children aped 8 to 17 are
overweight, 11 percent seriously
£0, 3ays lhe CDC. Not only have
schoal sports and gym programes
declined, but in today's spread-
out suburbia of roaring freeways
and highways, tiny percentages
wialk to schont, '

The implications are =sericus,
Six of every 10 overweight chil-
dren aged 5 to 10 already have one
arsociated biochemical or clinical
eardiovascular risk factor. Abmost
2( percent of obese adulis have
diabetes, high cholesterol, high

Almost a third of
Americans are hasically
sedentary, with little or
no exercise,

blood pressure or coronary heart
dizease.

30 why the soaring American
Fat Factor? Some people blame
couchi potato TV-viewing, which is
surely a factor, Others finger Big
Maes and diet in genersl.

But none of those, say the ex-
perts, explain the magnitude of
inereased ohesity in America.
Something more pervasive — and
damaying — is at work. ]

I like the simple explanation of
Thomas SBehmid, director of the
CDC's Active Community Envi-
ronunents working group: “We sit
in cars, We dyn't walk to the store
on the rarner. We ride the lawn
mower instead of pushing it.
We've enpineered almost any kind
of work out of our lives. That's
why we're prowing bigger”

Loock behind most of those rea-
sors and vou find lurking an even
more persistent, effective culprit

— suburban development styles, -

Ameriea's post-World War I
streets and community layouts
weren't designed for people; they
were designed for automobiles.

o what did we get? Resi-
dences on curvy, dead-end streets
{often euls-de-sae) that feed into
high-volume highways leading to
segrepgated uses — shopping
malls, office parks, government
CEnters,

Traditional street geids en-
couraged walking and hiking by
favilitating shortest-possible (rav-
als between two points. Contem-
porary suburban development
does just the voposite. Sidewalks
are often missing. Roadwave are
designed for vehicolar “through-
put” and meke foot or bile traffio
dowrright datgerous.

Bmall wonder government

studies show that just between
E977 gnd 1995, {rips that Ameri.
cans made by walking decreased
frem 25 percent to 10 percent,
while trips by auto rose from 84
percent to 80 percent,

There are disturbing interna-
tional eomparisons. In [taiy, 54
percent of brips are by walking or
bieyeling; in Sweden {where it's
cold and dark much of the year)
48 percent. In this gloriously
haited Land of the Free and the
Brave, wg walk or evele just 10
pereent of the time. :

Where's the cura? Maybe in
reaching hack over a century In
the late 1800s and early 1800s,
Yars notes, modern Armerican
city planning was pioneered by
figures such as Frederick Law
msted, who pushed for major
parks in ovr cities on the theary
that getting people out into the
fresh air and sunshine would com-
bat tuberculosis and rickets then
prevalent in the tenements of in-
dustrial workers. The public
health and city planning move-
ments developed af the same time.

Just mavbe, there's 5 paraliel
today — that getting more people
oub of their cars, walldng and bil-
ing and re-angaging an active life-
style, ean cut back on the wave of
heart diseazes, disbetes and asso- [
ciated diseases pow afflicting this
nation'’s peogle. .

Az long as smoking was an aes-
thetic issue, notes Yaro, nothing
changed. But when it became 2
publie health issue, the public re-
acted. He predicts the same now
“The correlations are strong; the
setence will follow shortly, Onee
the recognition sinks in ~ that
our patterns of mobility and de-
velopment are killing us and im-
periling our kids — we're qoile
capable of forging a new publie
ethic about these issues™

NEAL PEIRCE is o cofusnnist for the
Waslingren Post. Write to kim at th
Wishington Post Weitars Grotg, TED
Iath 5t NW, Washington, DC 8007 or
win gl af npetrosg@oftistates.com,
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Diabetes considered NEW TODAY
'‘emerging epidemic’ Fear ahoyt brain
September 28, 1999 E reLs

FREE PRESS NEWS SERVICES o to pick 2 healih
Type 2 diabetes accotnts for about nine of @ﬂ%—b

every 10 cases of diabetes. Medical experts
don't know the exact cause of Type 2 diabetes,
but its {ink to genetics is clear. A person can
inherit a tendency to get Type 2 diabetes, but it
usually takes another factor such as obesity to
bring on the disease.

Type 2 diabetes used to e
be considered an adult é‘ﬂw
form of the disease that 3
typically occurred in - 3HE
overweight people after

the age of 40. But a AEOWR
troubling trend has emerged: The diseas
showing up with alarming frequency in
children and adolescents.

"We consider this 10 be an emerging
epidemie,” says Dr. Arlan Rosenbloom,
professor of pediatrics at the University of
Florida in Gainesville. Medical professionals
are blaming an increasingly overweight and
sedentary society for the rising incidence of the
disease among young people. Data from the
National Health and Nutritional Examination
Survey support this theory.

In 1963, only 4.1 percent of 6- to | 1-year-olds
were overweight, By 1994, the punthber had
more than doubied to 10.6 percent, while the
munber of overweight teens also doubled.

"This problem with physical inactivity and
pbesity reflects the Big Mac, big screen
society,” explains Rosenbloom, who is
chairman of the American Diabetes
Association task foree. He says children need
to eat less junk food and more nuiritious meals
containing the five basic food groups and 1o
gxercise more.

Type 2 diabetes often develops slowly. Mosi
people who get it have increased thirst and an

C e SAG0L 1237 PM
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increased need to urinate. Many also feel edgy,
tired and sick to their stomach. Some people
have an increased appetite, but they lose
wetght.

Crther signs and symptoms are:

Repeated or hard-to-heal infections of the skin,
gums, vagina or bladder.

Blurred vision.
Tingling or loss of feeling in the hands or feet.
Dry, itchy skin.

These symptoms can be so mild that you don't
notice them. Older people may confuse these
symptoms with signs of aging and may not go
to their health care practitioner.

Type 1 diabetes, which the Centers for Disease
Control estimates to be 5-1( percent all
diagnosed cases of diabetes in the United
States, is cauged by a lack of insulin
production by the pancreas. It typically starts
in children or young adults who are slim, but
¢an start at any age.

People with Type 1 diabetes give themselves
at least one shot of insulin every day. Insulin
must be injected through the skin and into the
body fat for it to work. It cannot be taken in
pill form because stomach juices destroy the
insulin before it can become effective.

The causes of Type 1 diabetes appear to be
much different than those for type 2 diabetes.

Tl o "The appéatance of Type 1 diabetes is
suspected to follow exposure to an
"envirommental trigger,” such as an
unidentified virus, stimulating an immune
aftack against the beta cells of the pancreas in
some genetically predisposed people.

Treatment requires a strict regimen that
typically includes a carefully caleulated diet,
planned physical activity, home blood ghicose
testing several iimes a day, and multipie
insulin injections daily.
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Executive Summary

This review discusses how urban form affects public health, specifically through the
ways in which the built environment ancuuragés or discourages physical activity levels.
The guestions raised illuminate findamental quality of life considerafions mcluding
residential preferences, time use, space requirements, security, and convenience, whach
collectively shape the built environment. The relative costs and benefits of the locational
and trave] choices that are Eurrentl}r available have resulted in a built emvironment
designed to accommodate the car - at the measurable expense of the ability to move
about under human power. Although the institutional and attitudinal changes that need to
take place to enable, let alone promote, physical activity in our towns and cities today

appear to be daunting, we can take some comfort from Benjamin Franklin, who stated in
1791:

“To get the bad customs of @ country changed and the new ones, though betier
introduced, it is necessary first to remove the prejudices of the peaple, eniighten
their ignorance, and convince them that their interests wili be promoted by the
proposed changes; and this is not the work of a day.”

This report is erganized around an urban form - public healih model, as conveyed in
Figure X-1. Land development and transportation investments are interactive processes
that collectively have a tremendous influence in shaping the built enviropment. The
location of transportation mvestments impact where growth oceurs, and the mode in
which the investment is made (e.g., highway, transit, sidewalks, and bikeways) impacts
the form of the growth that follows. Conversely, the location of new development
impacts the location of transportation investments, while the character of that
development {iransit- and pedestrian-friendly versus auto-ortented) determines the

viability of alternative transportation scenarios. These two urban form processes,
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development and transportation investments, are hypothesized to influence public health
by affecting the relative convenience and viability of pedestrian travel and biking for bath
recreational and utilitanan (tnp) purposes, and thus they influaence the levels of physical
activity.® Figure X-1, therefore, shows that the built environment influences activity
patterns, which impact health. However, one's culture, age, income, genetics, and even
health influence activity patterns. Consequently, activity patterns serve as a bridge that
mterfaces the built environment with public health. Our review employs a classification
of studies that emphasizes the interfaces between

I. physical activity and health;
2. transportation systems and physical activity, and
3. land development patterns and physical activity.

2 The muthars note that there ace other means through which the built envirorment influznces public bealth,
These include the ditect impacts of land use decisions including hamifiul exposurs to toxics (Bullard 1990}
and the indirect impacts of land use on travs] choice and zir quality (Frank, Stone, and Bachman 20003 )

;ﬁf
TR
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Figure X-1  Relationships Between Urban Form, Physical Activity, and Public Health

ACTIVITY oS S PATTERNS

A, Physical Activity and Heaith

Public health research links physical activity to public health. On balance, the Lterature
shows that regular physical activity

decreases the risks of cardiovascular disease, colon cancer, and diabetes mellitus;
maintains muscle strength and joint structure and function;

is necessary for normat skeletal developrnent during childhood;

may relieve depression, anxiety, and other menta) illnesses;

along with apprepriate dietary patierns, may lower obesity levels.
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One review estimated that improper diet and inactivity patierns was the roof cause of
some 300,000 deaths in the United States in 1950, second only to tobacco (McGinnis and
Foege 1993). Ancther estimated that between 32% and 35% of all deaths in the United
States attributable te coronary heart disease, colon cancer, and diabetes could be
prevented if all persons were highly active (Powell and Blair 1994). The economic cost
to the UNITED STATES economy of coronary heart disease from physical inactivity is
estimated te be around 55.7 billion per year (Francis 1997).

Physical inactivity levels in the United States are worrisoma. According to annual
statistics gathered by the Centers for Disease Control and Prevention and other health
organizations, only 30% to 40% of the American population engage in regular, sustained
exercise, while another 30% are completely inactive. Physical inactivity 1s greater for
fernales, minorities, the elderly, the less educated, and those with lower HCcOmes
(Mokdad et al. 1999). Physical inactivity starts during childhood. Only about half those
aged 12 to 21 years engage in regular, vigorous physicat activity, and preschool children
spend the majority of their playtime in sedentary activities (L1.5. Department of Health
and Human Services 1996; Strauss 1999). In & study of physical activity patterns in
wealthy countries, the United States was at about the midpoint for moderate physical

activity levels and was near the bottom for vigorous physical activity levels (Sallis and

Owen 1999).

The public health literature widely accepts the hypothesis that significant health benefits
can be achisved thréugh moderate forms of physical activity. Walking on & regular basis,
for example, is believed to generate health benefits. Structured, vigorous forms of
exercise such as running or aercbics are not the only way to achieve heaith benefits of
physical activity. As a result of this understanding, public health studies have begun to
focus on interventions designed to change lifestyles. Many public healtk: professionals
believe that lifestyle intervention programs, which aim to increase daily levels of walking
and bicycling through changes in the environment in which people live and work, may be

more effective in changing long-term activity patterns than interventions centered on
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structured activities such as aerobics classes. This belief is based on the assurnption that
the ability to sustain an active lifestyle may partially hinge on the characteristics of the

built environment in which we live, work, and play.

B. Physicat Activity in the Built Environment

In wealthy countries, the automobile is the pnmary mode of transportation. But, the
vatiation in automobile use varies significantly across countries, According to one study
(Pucher and Lefevre 1996), automobile use for all tnps in urban areas ranged froma low
of 36% in Sweden to 2 high of 84% in the United States. Walking and bicycling levels
roughly correlated in an inverse fashion with auto usage: in Swedex, the Netherlands,
Switzerland, Denmark, Italy, and Austria, the modal share of trips occupied by walling
and bicycling was at or above 40%, while the share occupied by the auto was near or
below 40%. Conversely, in bigh auto-usage countries such as the United States, Great
Britain, and Canada, the percentage of walking and bicycling trips was below 20%. The
figures generated by this stedy had the United States ranked last, with walking and biking
accounting for only about 10% of all trips.

The Nationwide Personal Transportation Survey (NPTS), conducted by the U.S.
Department of Transportation every few years, has consistently reaffirmed this pattern fer
the United States. The NPTS has shown that private vehicle-based frave] dominates
urban transportation in the United States. In the 1995 survey, travel by motorized vehicle
accounted for 86% of all person trips and 91% of all person miles. Walking acconnted
for only 5% of trips and less than 1% of miles. Furthermore, NFTS data show that the
private vehicle has been inereasing its share of personal transportation over time.

As currently reported, data suggest that walking and bicycling trips are maostly for
recreational travel. According to the 1995 NPTS, only 7% of all walking trips and 8% of
all bicycling trips were to work. Part of the reason for this 1s distance. Most walking and
bicyeling trips are short, with walking trips generally limited to about a kilometer and

bicycling trips generally limited to & few kilometers.
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Children, the poor, the disabled, and the elderly are especially vulnerable in auto-
dominated transportation systerns. For a variety of reasons, members of these groups
often cannot drive and must rely upon others to drive them to destinations, or they must
use nonmotorized or public means of transportation. There are two consequences. First,
overall mobility is restricted. Transportation systems in the United States. generally do
not facilitate pedestrian and bicycle travel, while accompanying low-density, single-use
land de-velupmcnt patterns increase distances befween trip origins and destinations.
Second, safety becomes a major problem. Different studies suggest that safety issues
result in niot only mere injuries and deaths for members of these groups but also a
reduction in nonmotorized travel, Parents, for example, may be increasingly worried

about traffic safety for their children, resulting in their refusal to let their children wailk or
bike to destinations. .

There are two sets of variables believed to negatively influence the decision to walk or
bike: personal barriers and environmental barriers. Personal batriers are subjective
considerations that operate on an individual level, wheteas environmental barriers are
objective considerations that hinder the individual’s ability to act {Table X-1). In surveys
of why people do not walk or bike more frequently, both sets of barrters show up i the
results. The public health literature has begun to focus on the creation of walking- and
bicycling-supportive environments as a way of reducing or eliminating environmental
barriers to physical activity.

Table X-F: Examples of Persanal and Environmentai Barriers o Physical Activity in the

Built Environmenti
Personal Barriers Enviranmental Barriers
¢ Lack of motivaticn » Lack of exgreise facilities
s Perceived lack of time » Lack of sidewalks, bilce lanes on roads,
nearby public parks; ar hiking/biking trails.

&
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»  Weather ¢  Topography

»  Family obligations s Perceived tow levels of safery of one’s
v Fatipue neighborhoad

C. Urban Form and Monmotorized Travel

The urban planning literature focuses on two sets of vatiables believed to be relevant to

travel behavior: transportation system characteristics and land development variables.

Transportation systems influence travel behavior in at least three ways. First, strest
networks influence mode choice and trip frequency through the ways i which trip
oripins and destinations ate connected. Traditional street networks such as the grnd
pattern reduce trip distances and increase route choices, factors believed to increase
walking and biking. Most contemporary suburban development, in contrast, minimizes
the degree of connectivity between trip origins and destinations through the heavy use of
T intersections, cul-de-sacs, and reduced access to subdivi;sinns. Second, sireets can be
desipned to facilitate either automobile travel or nonmotorized travel. Streets that are
wide, smooth, and straight encourage automobile trave] at fast speeds and discourage
travel by foot or bicycle. Conversely, streets that are narrow and repular discourage
automobile travel st high speeds. Additionaly, streets that incorporate pedestrian and
bicycle facilities (bike lanes, sidewalks, crosswalks, etc.) and that are calmed ( i.e., streets
that conlain traffic-slowing obstacles and devices) are believed to facilitate mors walking
and bieycling. In the United States, street design has been dominated by the desire to
facilitate the smooth flow of automebile traffic, resulting in design standards for strests
that encourage driving and discourage walking and biking. Third, transportation systems
can increase walking and biking through separate, dedicated bicycle and pedestrian
facilities such as bike paths and walking trails. While these systems are increasingly

poputar, it is generally not feasible to create dense petworks of them in existing urban

aréas.

e |
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Land development patterns influence travel behavior in at least four ways:

Low density can increase distances between origins and destinations. its
relationship to travel is intuitive — higher density levels reduce trip distances,
theoretically increasing the incentive to walk and bike — and its measurement
is simple. For these reasons, density is perhaps the most-studied land
development variable. Much of the research on density and travel has
centered on moterized travel modes.

The relative mix of land uses in a given area also affects the distances between
trip origins and destinations. The separation of uses into residential,
commercial, and industnal zones increases travel distances, with similar
dampening effects on nonmotorized travel behavior. While its relationship to
travel iz easily conceptnalized, land use mix is not as easy t0 measurs as
density. Still, a body of scholarly literature on the effects of land use mix on
trave! has emerged .

Maotorized travel is encouraged if trip destinations are widely dispersed at the
regional level, For example, if jobs are located far from housing, commuting
by bicyele or on foot will be nearly impossible. While recogniticin is
widespread that regional development patterns such as the muxture of jobs
and housing are important, this particular measure has difficulties. Arnong
other problems is the limited availability of data accurately portraying the
number and types of jobs and houssholds in subregional locations.

Site design impacts travel patterns in much the same way as street design.
Building desig'n, otientation, and sethack, along with other aesthetic
considerations, will create environments that are sither attractive or
unattractive for nonmotorized travel. Not been many empirical studies have

attempted to isolate the effects of site design on travel behavior,

{3 Impediments to Capturing the “Land Use Effect”



Cantars for Disedse Condrpl and Prevention

Scholars have had a difficult time isolating the effects of urban form varnables on

nonmotorized travel. There are three major reasons for this:

Though motorized travel has been the subject of & much research,
nonmotorized travel has not. This disparity reflects a research and cuiturat
bias that conceptualizes travel as an automobile-dependent phenomenaon.
Which of the work in transportation focuses on congestion and emissions
reductions. The resulting data collection regime hag therefore generated much
information on autemobile transpnrtatioﬁ and relatively little on nommotorized
modes.

TFravel is a complex phenomenon, with many variables influencing how often,
and by what means, peopie travel. A host of demographic and socioeconamic
varizbles influence travel patterns, including nonmotorized travel. Urban
form variables are just one set of variables believed to be influential in this
regand.

Urban form variables themselves are difficult to disentangle. Those believed
to influence the propensity to walk and bike, such as high density levels and
grid street patterns, are often located in the same areas, making it difficuit to

determine which urban form factor is the more important.

As a result of these difficulties, there is no universally aceepted methodology in the

scholardy literature for disentangling the influences of individual urban form variables on

travel behavior: some studies utilize quasi-experimental designs, others regression

analysis, and stili ofhiers generate conclusions by means of temporal data from case

studies. Much of the information is based on ecological comparisons and thus vulnerable
to misinterpretation. This lack of methodelogical uniformity stems from disagreement

over how best to conceptualize and model the effects of urban form on travel behavior

and from data limitation.

Despite these problems, on balance the literature supports the hypothesis that urban form

vartables influence levels of walking and bicycling. Higher densities, a greater mixturs of

gﬁ
L gr
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tand uses, a balance between housing and jobs, pedestnian- and bicycle-friendly site and
street design, grid street networks, and the presence of separated faciliies for bicycles
and pedestrians have all been shown to increase walking and biking. The findings are not
uniform, however. Individual studies often extract data from a relatively few
neighborhoods in one or a few metropolitan areas, making analyses across studies
difficult. Demopraphic, economic, and socioeconomic influences are alternatively found
to be more important or less important than urban form variables; this inconsistency
results in continuing debate over whether urban form is primary or secondary in
importance, Different studies yield competing results with respect to which urban form
variables are the most important in determining nonmotorized transportation. Most often,
due to the complexity inherent in studying urban travel patterns and the generally poor
availability of pood data on all relevant variables, studies incorporate only a fraction of

afl the major urban and nonuarban form variables believed to impact nonmotorized travel,

Amid all of these complexities, this review concludes that some very precise strategies
could be articulated in the form of interventions within the public health arena. These
interventions would be targeted af retrofitting existing communities and shaping

emerging communities in a manner that enables, and even promotes, physical activity.
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Chapter |: Purpose and Structure of This Literature Review
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The central question to be addressed i this review is how urban form affects public
health through the mechanism of physical activity. Given the increasing body of
evidence that suggests that sustained levels of moderately intense physical activity can
positively inflnence health, this review asks whether land use patterns and transportation
investments impact daily physical activities, specifically the propensity to walk or bike.
Figure 1-1 provides the model of the relationship between urban form and public health
that structures this review.” This paper examines the state of research into the three
linkages in Figure 1-1: between public health and physical activity, between land usage
pattemns and physical activity, and between transportation systems and physical activity.*

Figure 1-1
The Review's Strocture

Puhlic Health

Lapd Derdlopment ' Trnarpactatine
Fhyaical Syvtroma
Activity

? Please refer to Figure X-1 wiich ilhestrates more complex interactions between the components identified
in Figure 1-1. _

* Urbran form impacts pultlic health in a auntber of ways and along several dimensions, one being phiysical
activity paticrns, One oporsnt example of a diffcrent dimension of the whan formd/public health
copnection is the link betwesn the concentration of industriat and chemnical plants and waste treatment
facilities in poor and minerity communitics and inequitable health impacts on members of those
coRERunities. Sec Bullard {1%90).
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Chapter two addresses the linkage between physical activity and public health (for
chapter structure, see Fipure 1-2). A review of the literature shows that the public health
cornmurity has long recognized the critical rele played by physical activity in reducing
risk factors for many chronic diseases and conditions, including coronary heart disease,
colon cancer, hypertension, diabetes, obesity, osteoporosis, anxiety, and depression.
Unfortunately, data show that more than 60% of all adults in the United States do not
engage in the .recummendad amounts of physical activity, and 28% are completely
sedentary. The impact of physical inactivity on pubiic health in the United States is
significant, due to the interconnectedness of physical inactivity with other varables
important in influencing chronic disease. High biood pressure and obesity, for example,
are believed to be connected to sedentary lifestyles. Overweight and obesity levels have

been increasing for years in the United States.

Figure 1-2: Design of Chapter 2

« Discussion of the state of research into the health benefits of physical activity
» Review of statistics regarding physical activity levels in the United States

a Discussion of the state of research into the merits of different strategies for increasing levels
of physical activity and health .

Public health research recognizes the importance of lifesfyle interventions in changing
physical activity patterns and, by extension, public health levels. Increases in moderate
forms of physical activity such as walldng and bicycling have the poetential to
significantly improve public health levels. Short, daily, moderate bouts of physical
activity are believed by many scholars to be as effective in promoting public health as

maore structured physical activities such as jopging.

Chapter three reviews hiterature on travel patterns {Figure 1-3). Travel statistics by modal

choice {motorized versus nommotorized tavel) are reviewed, and they show that a
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__Active Com

What are Active Community Environments?

Active Commuairy Environments (ACES] ae places where people of ail eges and anifites can easily
enjoy walking, bicycling, and ather forms of recreation. These areas;

* Suppoct and promote physical acbvity.

v Have sidewalks, on-street bieycle facilities, muld-use paths and wails, parks, open space, and
recreational facibities.

* Promote mued-use gevelopment and 4 connected grid of streess, allowing homes, work, schoals,
and stores o be close together and accessible by walking and bicycling,

Most communities todzy were designed to favor one mode of travel—the automohile—and usually
dn not have many sidewalks or bicycle facilities. Buildiag, tuads, schools, shopping centers, and other
places of mterest anly for convenient access by cars often seeps people from safely walking around
town, Hding hicyeles, ar playing outdeors. This i ane impertant rcason why people in the United
States are not as achve as they used to be.

* Berween 1977 and 1995, uips made by walking declined while Waik and [Bike Trips, 1977—1895
driving trips increased.! (See charts at right) Fee !
* Une-fourth ot ail mps people make are one mile er less, gr .]
but three-fourths of these short trips are made by car.! g6}
iE
» Children between the ages of 5 and 15 do not walk or gg o ,
ride their bicycles as much a3 they used o (40% less )

from 1977 10 1995).7 For school trips one mils or less, only 31%
are made by watking; within wo miles, just 2% of schoof tips AT 953 5 1558
are made by bicycling,*

Wl |

. Automebile Trips, 1977=-1905
These trends pose an mmportant public health problem when B 1

the cffects of physical inactivity and excess weight are considered. | wsh
* Fhystcal inaclsily aul untheabdey eating are risk behaviors that f‘e ek
contribute to at least 300,000 preventable deaths each vear? E
\ Bet-
* Almost z third (29%) of adults get ittle or no exercise (they are
sedentary), and amost three-fourths (73%4) are not actdve D
enough.® (Hogaging in 30 minutes of physical actvity at least [ 80 b T

i a7 1990 i6dE

5 days per week is recommended.)
* More than 3 in 10 adults are overwaighs*

* More than a third (36%) of young penple in grades 9-12 do not parseipate in viporous activites
2 ot more days a week,® and one-fourth (25%) of those aged 6-17 zre overweight’

e LS. DEPARTMENT OF HEALTH ang Hyman SERVICES C
;" _’/C' Ccatara for Tiseoas Sontegt aud & evenlion DC
b :

Maliehal Centes far Chranic Disease Prevertion and Hesth Promclion PRI R Lo i
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What are the benefits of Active Community Enviromnmenis?

ACES have the potential to help people bt morc physicaliy active. This Is because rhey gree prople mute
(and safery places 1o walk, ride bicycles, 2nd enjoy other recyeational agovites,

» Praple are more active (0 neighborhoods that are perceived as safe, Of those wha repost living in unsale
neighborhoods, about helf of women and the eldetly are inzrtive *

+ [n neighborhoods with square aty bhorks, people walk up to three times marc than in neighborhoods
with cul-de-sac sireers or ather fratums that keep streets from coancoong.”

+ Up to twice 35 many people may walk or cycle in. ceighborhoods that aze wansit-onented than in neigh-
barhoods that are sute-oneated.™

+ People are more likely to be physically zcdve 3f they have recreational Facifiries close to their homes.™

What is CDC doing to promofe
Active Community Environments?

CDC 2nd its Division of Nuzition and Physical Activity are uking the lead in promoating ACES.
Their activities include:

» Development of 2 guide (idsWalic-to-Schogl) to promote waliing 10d bicyeling tn srhaal

+ (Collaboration with public and private apencies to promote Mational and International Walk-ro-Scheet
Day furwrw walktosehocl-osz org and o wraflernschool org

- Development of 2z ACES manuzl to help state and Jaeal public hesith workers develop siznilar iniatives.

» A parinership with the Maticnal Park wervice's Kivers, 1rils, znd Conservatdon Assistance Program
to promote the doveloprient and use of cose-to-home parks aod eceeational facilittas
{wrwncronp s.gnvfrtca.-’i.nd::x.htm].

+ Colizbomgon on 40 Attanta-based study to review the relatioaships of hand use, {ransporration, 2
qualiqr, snd ph:;rsir.:l agTiviTy

« Collaboration with the Environmental Protecton Agency on 3 national survey to study atitudes of the
American public toward the evironmiecnt, walkiog, and bleycling
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