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Physical Activity and Cardiorespiratory Health
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Abstract: Through literature searches and statistical processing,"Physical Activity Guidelines Advisory

Committee Report,2008" makes a systematic summary of the researches on physical activity and cardiores-
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piratory health. It focuses on the effects of hysical activity on hypertension, atherosclerosis,dyslipidemia,
cerebrovascular disease, peripheral arterial disease, etc. and narrates the association between physical ctivity
and cardiorespiratory health. It points out the good relativity between physical ctivity,especially the
increase of aerobic exercise and cardiorespiratory health.It also puts forward some main issues that need
attention in future researches.
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KiBfEBUa = RR FAECR 0. 72; XTIRET 7045 It 45 3
M43 5318: RR=0.89 F10. 71, HAHHE FLfi g -5 <otk
ARALL, S5 5E E BE Bl AN K SR i ia 3 f 20O ML B T RR
530,78 F10. 70 (HTHEMAZIWIFL); 0. 65 F10. 67 (X
HRBFF).

1.3 ML ARER. PIBFT ARG

WEFE R, Joie s 45 9 B 5K 0R AR ) iE sh AR L,
T S 5 SRR E A s BN A LE , P 15 O RRIZIE T
Tk, M BRI S Intd )35 00 5B E LG AR D 2k )15 3)
149 58 2 4R A SR AR (KD R 0o R 2 XU o 1 30 22 T 1) 2 S 32— 2
M, Wz AR D E S AP EAR T 5%, AR
WHF AR 4y 2 5, DA RS TR A 16% B 55 2 ek 0o [ R %6
ERE,

Fransson %5 A J& i 9 51 5 REAIF 90 L3 T AN R 2R B4R )3
A SPEOIIE R AR Z BN R, 4RI TGS
Tk AR Ve B T Bk, A o IURE B I B 1 fG 1 R
FHMHR MR, SRR ESIEHMLL, BkS 5% )0
P LZMERR H0.16, BHHO0.46. HAp, HHIEITZT
3 AR JIEE L RR 0. 31, BN 0.53. HAT, i&
BAEUEERA B LLurialomas f5iaie, h)1iEshxt
56 O3 R AE SR IR R AN o

Manson 2 \7E—T5 T 4otk B RABEREMEIT AR - GR ke
AENT3 43N, HALMAERA L 5515, HRIEFHEAEFE
Aoy NI, 5085 59%, 6045 69%, T0XETIL, 7T
T RERAR )IES) (LTPA) RLC R AR R Z H 155 & .
R ) )IEBAE MET-h/ B BE RN FES A 5 N5, 34
R RIRE G5 40 SR/ GE 140 WWRIRR

g Sport Science Research

S590. 45, 0.50, 0.64, 3 AMERHAZANNEEER,
50 £ 59 LA, 2 %5 %5 1 AL, RRAMGI0.68, 0.63,
0.54, 0.45; 602469 H4H 54 0.79, 0.63, 0.56, 0.50; 70 %
79 B HFE0.93, 0.86, 0.75, 0.64, HETEEAHHIFEH
BIEST, FEA FAEES 2 2SI T, M IS s B O i A
MR A RN E R

EEEBR TS EAN, XTG5S O IE R
5% R IMWT T MASFRGER AR IR D . £ H T
M, AT INESIN B A ZENSAE T IZh AT IRZAE A
TEAH LU A B BRI O M RRR BT . Hob, X EAEE
R R E AR AR R E L, AR T
R FE 0 4518 .

1.4 PR J3 i Zh IS A% o I s 1R 5% i)

K 22 BT HE 1k W S T 0 3B AF 7 R B ) (4 3% 36
AL ML Y R AR Z IR R IHINEE R, RED=ETIR
I IRAR 2R B 2 IR R 71363 B IRFR & B H 234 154F)
KA T ML 075 S5 A IS B8k o SXFERIEFE 14 B (12 W
SR PIEBI N 2R, HOMERBIRERET S
RGN B, SO S NG BN 5 ARG T TG,
OIMEFEREERRB S LRRRRREsIE .

“Hy MR RWEF” (Harvard Alumin Study) &8, %
PE&E AR A 1SS TEEE] 2 000 keal B{bA b, 5—EAHE
TR B TGN ABEA LL, GBS BRI 17% 15 OB T2 5%, 24 LA
HAEBREZ NG, BBEFRAL 41% MBET-H 1, EZE Bkt
WA T RFENEE R, B 12FE2 UEARIITEN IR ARES
KIIAREsh I AR L, PO ML SWAETZ 0 RR M 0. 66;
HRWAE BHMLLL, S ARREs B, FOmE
PERGIETZ RR 4 0. 54181,

A “P LR ” (Nurses”  Health Study) i,
M 1980 F=2] 1986 FE 2 1994 2 18], PRHRAK 11353 (LTPA)
T 388 000 ) 2 LK 30 AL 1 2 A 5 2RI 40 L 38 9 5 R
AETUR, 241980 4F 9 & A AR I L FF AR 1 i J1i& 5),
FARERMHFEM 5 R IX A HARIESIKE, RRMILEI4 Y
A L 43 52 0. 85, 0.79, 0.67, 0.71. 65 % K&LA FM%
PEHEAT 2 AR D 3iE BN VAL CRERR 5. 78— 10, LIS H
AT G BT RIe s B SRFEAESIE ML, O
PIRET R RR N 0. 64, 5—HSIMEshEMLILT RR A
0.68, TERTHEMERASITT T, HBAREEA Z B IR
(RCTs) —#F, FRALEHE 0B R W 7K 178 B A0 O ML
Z AR R, (Hixdess B e gt —BirE i 1 58 mK ik g
15 B BE A% B A O I B MR R G XU
2 FhHEHSOMNEFRFREREMIETENELXRR

A& D335 Bl AT 55 00 I P 08 R R ANBE T % & e L,
{HAIX R B RIEA IR

156 OO AL IR IFE R R, i & sk s S
ANHEAT SRR & BN K F- B AR XS AL AP KT & 447y
ESACE S5 AT 8BRS S AKCEE AR G,
LR, KR okig sh &0k /& sh L h &t oz sh &
PRI )35 B L AT S 4 IR SR o 6 A BIF 72 AR — R B S 3 ki LA
AR ITESIKY, WEFE B T A I AR B3 1 K Pok

AN
N
=
o
0
i
H
-
OH
]
—t
"
B
7
22
=
*i
25




WA EHE SR

AN
N
o
S
&
l
)
=
|

r
h )
Y

£l58 (EHSM[IE

N
(0)
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ML, Lotk A 5aR B sz R A IR A RR 250K 0. 82,
P~ 0. 65, KR UHEENREH N RR A E N0, 72, B
PER0. 72 LEB L EH IR, RIHEHRATIRT R I, 5%
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AR AIF R, Gardner &R, KNG ESEA
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FRIAR PGS AN A PAD HEE TR N E1EM,
WA BRI A 1 3E 3112 75 ] AT BB AT P2 8 B LB 5 03 11
Wtk o MEAh, TR PAD ARBTG5 T8 3
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F 52 B e T v I s v o e A0 TR L 4y B3 4
A ARG, 2R E RIS Y RRIK 2 ~5
mmHg, #FikE K 2~3 mmHg. & k2 FRARAE Qi
515 6.9 mmHg, 75K 4.9 mmHg) Lbils ARk (i
i1 3.1 mmHg, £F3KJE 1.7 mmHg) FUIEWHIMEA (i
E)E 2.4 mmHg, #FKJE 1.6 mmHg) BRKMIEZEE K.
AF 2 T i 1 e A8 (RSO R 7 5 R 3 BRAEG T 5%, 11 5% i 1
FEE WA BRI T 1%, £PKEFEAR T 2%, 1E MLE & BIFEK
T 2%, WHIE R E RIS R AN ET ik I B > 3.3
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IR L FAA AR O, 5L R & Bl L e (4 V- fik P B8 e 3 Tl
LR T IRLE T,
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PR TR 3G s AT LR 35 0 BAFMD. oAt 15 F 78 o i
J1iE#EI4H BAFMD 3 3 B e, T 7 WET A, RE 1
TE TN R 3G Eh % BAFMD 724 T WM AE T

A
N
=
=
®
i
)
=
i
]
—
i
a
XF
=
=
T
27




WA EHE SR

AN
N
o
S
&
l
)
=
|

r
h )
Y

£l58 (EHSM[IE

N
0

1231 510 BAFMD 462+ Tz A g RO ML 183
BRIV s SR T 55 3 r IR R R, (1) Bkar
BAFMD /KUK, H50He 5 O A5 835 1) BAFMD 15 2
B, HERERTREOERNZIRE. (2) 1
WATAIE R 7ED), K2 BT ARE LS T BAFMD [
Ak, EIXEEFEA A, HAilE s 3 Eih Aigsh 5 bl
B ENTHFB SR T RSB, g
PUSIZ BT T TR T 46 R HA &, B R bzl
AT REXS B BAFMD A2 RA . 3) BN sk (8
JAEF 8 D) S K iigsh Bk (it s D MLk,
BAFMD & # ¥ KMk 4s . XA 4 BN E B s )
W BAFMD I ELE AR BE, BE R IR, SORZ
o BHRBARIIZHN KA CHAIZ3 S5Hibligs)) X BAFMD
IR, DL E0s35) 5 BAFMD (1830 N 5% R ik 7 B4
JEE— B A
7.2 KGR CIMT 5%

RKTAETESN S FBNIK AR - FEERE (CIMT) R K
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PR D3I K P B e K B R KPR 3, CIMT BRI
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RIERT R GEES. ZIRA NERIRGL . 75 3h B &
R 71 AR 77 3R 2 | I RR 2 8] DA R CIMT
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Sof Bl KIEAL AR F 2 R BORE 7T 45 8 AR — 5. B e 7
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WA/ R IHIAED

—HEE AR IFE AL T IR AR bR, SRR,
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BARRIRAENS .

R 2 B % A e s KA 2 3 1 25 AR AN A .
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MIZERTTRES R IR A 5. Rk, & FEIAT KRR
W& PR ATT 5 LA ) WA AT B T AL

8 EHEHEOMIEEZ BHIXFR

CofTHLREVE VRN (R REI EZLR bR, A S RN SR
I PEBIETE e S o Lo BHL BE R AZ 38 W 4N A A BB

g Sport Science Research

ORI E B, T BRECR 5188 A S B R
BHOR R OMIHLEE AR LI R T I8 sh A . 2 s [ A0
—RKIBENEREE, R T IS B R S B TR E] I
Fio KESCHRIGE 7RI A K g R, FAERBOA
B (COARZFEBEMLNE) Missh Bk S O MLaEAE 2
[N 2% RAFAE S 010 W TR AR I8 3 B A IS 33 B k4T
IR R, AR RIS Bl R 2R A T 1Y hnis B 5k BRI A R 25
T HEIIZ B R A AT AR e B R R, T G O L RE .

VFZWIIUE R Z BN RE3) (R 3 Uk, AR 10 min)
5K 83 (RER—IK, &30 min) R85 A Lo el
EHLRE/KF PR R BORBEAT 10 T0 . Herh —SERF e et
RLBR 5 KRR 77 AT 1 LU 1130 e b 3T
FERML, — UK TR 3 LE 2 UIs sl I RA 07 ARCR TR
%, 2 WIFFERWIHLIG 18] 2 UGS S AR E L, 5 T LR W
P A 2 R, T o5 LT TS R W e iR e — UK ]
(Riz Bl RN 6] 2 UGS sh AR A W RO . R ik, £
AL B RGO R 13X — R —IK
S T R SIS B ALV (] 22 VR R SIS Bl Lo L RE 25 0
A RAER . BEA R H RIssh &K T7 SO, Hil
TAERAVIZB RN R, B DA L RE O RCR t R e 2
AZ AL TG FE 2 — LR AT R A IR TS5 R A
Wi, ELEGRITFEREAR TR BRI LB R 2 B TS S 2 )
E=[ 20 E{1privEE 8
9 NERSERRER

B2,
RO TS] 0Y a7 a1 7 e SN SN ki 11 SO 1 =B o
BURBBKCRFEE L . A D RER AR AL ATLRESE) Ik 2
[EFEAEIEANSG . BbAh, A RS IHN AR s A Bk
BB DIRERE I I — AR ERIR YT TBL. ZHWHTTR R, 1N
32 B 58 B AT LK o M0 A R 7 A SEA AR RO o T AE A 38
B R RE R AR AR I SLI T, AP 1
SERARA W Ia ik BEM O {2 B0 A S IR R .
TFAELE M) ARSI T , HLAR)RE R e 1 2
TARRAOEERL K PEARZ )RR, Hik, AER—AERY],
ERAENLREAC S s Ja , R E bz sh T CUs 8 nis
ENFRIE . FRELIT AR BT MAL I B . HIESIE 2 185)
A BESAE P AT R AR AL (RIS, PTG igs e B v AR 453
O MW XU, ERIE, AN CREI R BT XA e A AL ST 15
PIANMAD RZ&H B RIS RN Z 2 A iR W1 TRl B Ak T
T [ e pEi i

N T BT AR ) &S 5Ol R MR R, 45

M A RS AR (I TR AR B R AERISE BRI, A
[RGB LI [E)ANSREE AR ) JiE B o HLAE R 2 Ak 7 )

B EREN; Fibigshx o M @EA 28R, Bz
(R R BRE; ARSI EIATR T, AiEshxt
O M AE A RR AN R A AR 5 s AT AR JiE BT
LA R TR R O AN RS A i sl oot LA i 1) 2
Wi R AL AR RIS 2 s A ias). piflisshimE fia
B E I LE i REAE YIRSy (W BAFMD 45) 275774



7T 20MEER28EE 14

ANFIERZR, AR R BRI CLEBIESMNE
M %HT (PAD) [ ROZsh b T ks s, 18345 PAD 1)
BRR MR 1237 SKESE . R & )¢ PAD i3
HIRER R R BOR 2 50 T2 BRI, 2B A7AERT LU
K TME % PAD 2R A Pibric )%

S Sk

[1] United States Public Health Service. Office of the Surgeon
General, National Center for Chronic Disease Prevention and
Health Promotion, President's Council on Physical Fitness and
Sports. Physical activity and health: a report of the Surgeon
General. Atlanta, GA; [Washington, D.C.]; U.S. Dept. of Health
and Human Services, Centers for Disease Control and Prevention,
National Center for Chronic Disease Prevention and Health
Promotion; President's Council on Physical Fitness and Sports;
1996.

[2] Oguma Y, Shinoda-Tagawa T. Physical activity decreases car-
diovascular disease risk in women: review and meta-analysis.
Am.J.Prev.Med. 2004 Jun;26(5):407-418.

[3] Kohl HW, Ill. Physical activity and cardiovascular disease: evi-
dence for a dose response. Med.Sci.Sports Exerc. 2001 Jun;33(6
Suppl):S472-S483.

[4] Williams PT. Physical fitness and activity as separate heart
disease risk factors: a meta-analysis. Med.Sci.Sports Exerc. 2001
May;33(5):754-761.

[5] Fransson E, De FU, Ahlbom A, Reuterwall C, Hallgvist J,
Alfredsson L. The risk of acute myocardial infarction: interac-
tions of types of physical activity. Epidemiology 2004 Sep;15
(5):573-582.

[6] Manson JE, Greenland P, LaCroix AZ, Stefanick ML, Mouton
CP, Oberman A, Perri MG, Sheps DS, Pettinger MB, Siscovick
DS. Walking compared with vigorous exercise for the preven-
tion of cardiovascular events in women. N.Engl.J.Med. 2002
Sep 5;347(10):716-725.

[7] Paffenbarger RS, Jr., Hyde RT, Wing AL, Lee IM, Jung DL,
Kampert JB. The association of changes in physical-activity
level and other lifestyle characteristics with mortality among
men. N.Engl.J.Med. 1993 Feb 25;328(8):538-545.

[8] Wannamethee SG, Shaper AG, Walker M. Changes in physical
activity, mortality, and incidence of coronary heart disease in
older men. Lancet 1998 May 30;351(9116):1603-1608.

[9] Manson JE, Hu FB, Rich-Edwards JW, Colditz GA, Stampfer MJ,
Willett WC, Speizer FE, Hennekens CH. A prospective study of
walking as compared with vigorous exercise in the prevention of
coronary heart disease in women. N.Engl.J.Med. 1999 Aug 26;
341(9):650-658.

[10] Lee IM, Rexrode KM, Cook NR, Manson JE, Buring JE. Physi-
cal activity and coronary heart disease in women: is "no pain, no
gain" passe? JAMA 2001 Mar 21;285(11):1447-1454.

[11] Wendel-Vos GC, Schuit AJ, Feskens EJ, Boshuizen HC, Verschuren

%

Sport Science Research

WM, Saris WH, Kromhout D. Physical activity and stroke. A
meta-analysis of observational data. Int.J.Epidemiol. 2004 Aug;
33(4):787-798.

[12] Noda H, Iso H, Toyoshima H, Date C, Yamamoto A, Kikuchi S,
Koizumi A, Kondo T, Watanabe Y, Wada Y, et al. Walking and
sports participation and mortality from coronary heart disease
and stroke. J.Am.Coll.Cardiol. 2005 Nov 1;46(9):1761-1767.

[13] Vatten LJ, Nilsen TI, Romundstad PR, Droyvold WB, Holmen J.
Adiposity and physical activity as predictors of cardiovascular
mortality.Eur.J.Cardiovasc.Prev.Rehabil. 2006 Dec;13(6):909-
915.

[14] Housley E, Leng GC, Donnan PT, Fowkes FG. Physical activity
and risk of peripheral arterial disease in the general population:
Edinburgh Artery Study. J.Epidemiol.Community Health 1993
Dec;47(6):475-480.

[15] Gardner AW, Sieminski DJ, Montgomery PS. Physical activity
is related to ankle/brachial index in subjects without peripheral
arterial occlusive disease. Angiology 1997 Oct;48(10):883-891.

[16] Cornelissen VA, Fagard RH. Effects of endurance training on
blood pressure, blood pressure-regulating mechanisms, and car-
diovascular risk factors. Hypertension 2005 Oct;46(4):667-675.

[17] Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA,
1zzo JL, Jr., Jones DW, Materson BJ, Oparil S, Wright JT, Jr., et
al. The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure: the JNC 7 report. JAMA 2003 May 21;289(19):2560-
2572.

[18] Fagard RH, Cornelissen VA. Effect of exercise on blood pressure
control in hypertensive patients. Eur.J.Cardiovasc.Prev.Rehabil.
2007 Feb;14(1):12-17.

[19] Cornelissen VA, Fagard RH. Effect of resistance training on
resting blood pressure: a meta-analysis of randomized controlled
trials. J.Hypertens. 2005 Feb;23(2):251-259.

[20] Kelley GA, Kelley KS. Progressive resistance exercise and rest-
ing blood pressure : A meta-analysis of randomized controlled
trials. Hypertension 2000 Mar;35(3):838-843.

[21] Stamler J, Rose G, Stamler R, Elliott P, Dyer A, Marmot M.
INTERSALT study findings. Public health and medical care
implications. Hypertension 1989 Nov;14(5):570-577.

[22] Slentz CA, Houmard JA, Johnson JL, Bateman LA, Tanner CJ,
McCartney JS, Duscha BD, Kraus WE. Inactivity, exercise train-
ing and detraining, and plasma lipoproteins. STRRIDE: a
randomized, controlled study of exercise intensity and amount.
J.Appl.Physiol 2007 Aug;103(2):432-442.

[23] Kodama S, Tanaka S, Saito K, Shu M, Sone Y, Onitake F, Suzuki
E, Shimano H, Yamamoto S, Kondo K, et al. Effect of aerobic
exercise training on serum levels of high-density lipoprotein
cholesterol: a meta-analysis. Arch.Intern.Med. 2007 May 28;
167(10):999-1008.

[24] Verma S, Buchanan MR, Anderson TJ. Endothelial function testing
as a biomarker of vascular disease. Circulation 2003 Oct 28;108
(17):2054-2059.



A & B b s A A R

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Celermajer DS, Sorensen KE, Georgakopoulos D, Bull C, Tho-
mas O, Robinson J, Deanfield JE. Cigarette smoking is associ-
ated with dose-related and potentially reversible impairment of
endothelium-dependent dilation in healthy young adults. Circu-
lation 1993 Nov;88(5 Pt 1):2149-2155.

Celermajer DS, Sorensen KE, Spiegelhalter DJ, Georgakopoulos
D, Robinson J, Deanfield JE. Aging is associated with endothe-
lial dysfunction in healthy men years before the age-related
decline in women. J.Am.Coll.Cardiol. 1994 Aug;24(2):471-476.
Taddei S, Virdis A, Mattei P, Ghiadoni L, Gennari A, Fasolo CB,
Sudano |, Salvetti A. Aging and endothelial function in normo-
tensive subjects and patients with essential hypertension. Cir-
culation 1995 Apr 1;91(7):1981-1987.

Anderson TJ, Uehata A, Gerhard MD, Meredith IT, Knab S,
Delagrange D, Lieberman EH, Ganz P, Creager MA, Yeung AC,
et al. Close relation of endothelial function in the human coro-
nary and peripheral circulations. J.Am.Coll.Cardiol. 1995 Nov
1;26(5):1235-1241.

Takase B, Uehata A, Akima T, Nagai T, Nishioka T, Hamabe A,
Satomura K, Ohsuzu F, Kurita A. Endothelium-dependent flow-
mediated vasodilation in coronary and brachial arteries in sus-
pected coronary artery disease. Am.J.Cardiol. 1998 Dec 15;82
(12):1535-1538.

Tanaka H, DeSouza CA, Seals DR. Absence of age-related in-
crease in central arterial stiffness in physically active women.
Arterioscler.Thromb.Vasc.Biol. 1998 Jan;18(1):127-132.
Tanaka H, Dinenno FA, Monahan KD, Clevenger CM, DeSouza
CA, Seals DR. Aging, habitual exercise, and dynamic arterial
compliance. Circulation 2000 Sep 12;102(11):1270-1275.
Miyachi M, Donato AJ, Yamamoto K, Takahashi K, Gates PE,
Moreau KL, Tanaka H. Greater age-related reductions in cen-
tral arterial compliance in resistance-trained men. Hyperten-
sion 2003 Jan;41(1):130-135.

Ikegami H, Satake M, et al. Effects of physical training on body

Sport Science Research

[34]

[39]

[36]

[37]

[38]

[39]

[40]

composition, respirocirculatory functions, blood constituents,
and physical abilities. J.Phys.Act.Jpn. 1983;32:302-309.
Moreau KL, Donato AJ, Seals DR, DeSouza CA, Tanaka H.
Regular exercise, hormone replacement therapy and the age-
related decline in carotid arterial compliance in healthy women.
Cardiovasc.Res. 2003 Mar;57(3):861-868.

Mustata S, Chan C, Lai V, Miller JA. Impact of an exercise
program on arterial stiffness and insulin resistance in hemodi-
alysis patients. J.Am.Soc.Nephrol. 2004 Oct;15(10):2713-
2718.

Degischer S, Labs KH, Hochstrasser J, Aschwanden M, Tschoepl
M, Jaeger KA. Physical training for intermittent claudication:
a comparison of structured rehabilitation versus home-based
training. Vasc.Med. 2002 May;7(2):109-115.

Gardner AW, Katzel LI, Sorkin JD, Goldberg AP. Effects of
long-term exercise rehabilitation on claudication distances in
patients with peripheral arterial disease: a randomized con-
trolled trial. J.Cardiopulm.Rehabil. 2002 May;22(3):192-198.
Tsai JC, Chan P, Wang CH, Jeng C, Hsieh MH, Kao PF, Chen
YJ, Liu JC. The effects of exercise training on walking function
and perception of health status in elderly patients with periph-
eral arterial occlusive disease. J.Intern.Med. 2002 Nov;252(5):
448-455.

Killewich LA, Macko RF, Montgomery PS, Wiley LA, Gardner
AW. Exercise Training enhances endogenous fibrinolysis in
peripheral arterial disease. J.Vasc.Surg. 2004 Oct;40(4):741-
745.

Gardner AW, Montgomery PS, Flinn WR, Katzel LI. The ef-
fect of exercise intensity on the response to exercise rehabili-
tation in patients with intermittent claudication. J.Vasc.Surg.
2005 Oct;42(4):702-709.

GriE2m 4. ATH)



