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A review of research paradigms and hot topics in
physical activity epidemiology abroad
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Abstract: By means of literature analysis, the authors probed into the origin of researches on physical activity epi-
demiology, examined research paradigms in this emerging interdiscipline, and revealed the following findings: 1)
researches on physical activities have different thinking paradigms different from the ones used by researches on the
science of physical education, they provide a new way of thinking for promoting fitness and health under the back-
ground of modern social ecology; the dose-effect relationship between physical activity and health, physical activity
monitoring, physical activity intervention etc, have become hot topics in this research area; 3) with the constant in-
novation of practical and high-tech measuring and evaluating tools, the integrated application of subjective measur-

ing means and objective measuring means will become important methodological characteristics of research and
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practice intervention.

Key words: sports medicine; epidemiology; physical activity; dose effect; activity intervention; review

20 2 50 4EAR, Bt SRR G R B
BRI 311 55680 SR 2 22 A1 AT 2 B A g R 2 1k
., IR T BAARTE S TR SR AT AL T
VT RIBEZR, BIRESIRIATRNFC L AL T
A Sis sl A, FE R — AR
LR, FEN B 5t s R A R I T R FE A B AR
Fo TiRAE 1990 4FZ= T i i, 2000 4 K& LS )
T EE SRR UAEZ AT RS, YETR
FIEANFAE & & R SHERIN S, [ R etk
DA, AT E AT 22 A ST B AR TE Sl
FHR=Etas, AU B T AT S AR TG 30175

Uis BEA: 2012-04-24

FEFPERIVAR, A F TR T A 5P,
I [ B PR A B 1) T IS R S B S R i dl

1 BRESRITHRFITARER

S AT B4 th B AL Gz 3l AR I REAT TR AR RE
LT EHRZIE . B RS S AT (Physical Ac—
tivity Epidemiology)/& 5@ HEAI 58 L 2=R}, Au4iAH
HIRR AR 73 3", 20 22 50 4E4R, S
A% Morris #4% 5 32 E /) Paffenbarger HAZ LT[R st 5t B
TG 2l 5 IR DG R AT TR IR E R AR AT, I
ARE AT St A5 98 2 A58 R R A v HoAT LR A

EREIN: E4H (1979-), B, PN, MERFFEA:, OFrm. B35k,



140 x

BF

k]| 20 %

SCo BRVE SRATI AT AR . DN AT
Joi 2 (8 5k T BT o B AT 21 5 RT3 B AT Bl A T
IR Z B OC R 5 20T M e — AR BHAE 3l
AR A R S iE s A i o

H1 T B AT BRIk 18 AR AL e B i
PRI, SRR S BUN RSO S EL
20 th2d 80 AU P IR, BRSEABE A MIE3) S
L B W IR 1 B4 5 I e s, B
“exercise training to physical fitness” (iz SR IEA
Jﬁﬁ%)m “physical activity to health” (E’ﬁi{féfjﬁjﬂ:@
Jeyie A",

B 2" 2R R A ol DL is AR R B R
RFAISEEALTE , R NSRRI E ST s it
[Fi] 38 DA PR B A (B W R A T R 7 X A Rl E R
RIS H O R, BRI s S @R
U A AT X HAE AT AU 4t . (e 1985—
1995 4FfY) 10 4[], X BRI B S @A g H A
BHEREIT T — RIS . Ak, 235
B B (Exercise or Training) #2102 R T H# 5 F1K
KRB EVIAARRE 11 (Physical Fitness), ULOMi 7. AL
WIIhEE ., PHRE %, XS el BE ) i s A
[F] T RS A 5 ™ o T HMABE & (8 Y At A X
W, B rIs S R B ATE g, (EIFERT
1) BRI SRS E S EE BT R BRI, RS

ab ok

RS VLRERE AR EE A G R , (HEAR
RIUELRERE ST SRR AR — & . B RT3

AT AP B AE B SRR R R, 7E—7E
FEEE B 1z S s E BRI RS, (HIFA
UBRT L. 3T BRI SR A T F BT FEIESE , AT
TG Bk AL G128 SRS B AR B s i) SRS
W 1 B= g ST K (3T /AS 0 ) AT i
Hoxgeyt . BHE. USRS, A Bk
AN BT R E AR — R A7 R T B )™k
a0z Bl A A= i B AT S [RIAE RT LA™ A A R A £
Abiiy ELAE T IR, PR3 SR AR IR (8] AR B
SR B AR RS, D, SREBOR R 5
FE il 0 (USCDC)FIE B R 2425 23 (ACSM)FE 1995 4RIk
PR T ARRE BRGSO 2 AR AR
T B RS 315 R R IE R 25 ( ( Physical activity
and health: a report of the Surgeon General ) ) "', XJF
SRR H B R B T P e e R AUz sh i B T
B, 2 AR A LA it RSB B N 2R AT A AE R )
M, KFIZE Ry, AR LUKIZE
PR PR TR BT SR TR TR
WZIAET, Hp LB ORE | 235 AT

NZf | SRR ARV, AT TR R Y
R B, THR M TR T FBaf 24557 T e
PEARRERIA PRI, TR 4 RO B4 T R 2 A
S FESMY 2RI S P R, TS A | 2Ci
K55 MEBRIR AR OCH B URT 3 s A T

2 BREMRITREFRRAIAR
2.1 BRESHESREMFENN KSR

FNHAT L, BIRESRA TR O 2R,
BN B AR TE S BT CE BCE B AR AR L Ol
BN . 1B TERH IR . ECAE . JERE . AEREE
S MAREYLE , REAM CBARTE 3 S R
BEAEHE) M BIRESTE SR AW ) WiREET
S HEARURPE B2 e o RSN 2
BTG Bl i 5 S AL Y MR 1 R R AL T
FAAE R AR, N R B RS sl & 1) i
FERRME TRV AR . I, AT LR, A& EE
I B SR AH AR T X BTG SiE RS, A
T i RSt £ a2 81k . U
BHRESIAT 20 B2, HETISA G Z Rk AR &
PRI ) S5 @R AR ROV C R BFFE, XA H Eag
WA ARAT R S A RS th A e itE— 2D A 5%

SRR AN e BRI B S AR AL T, R
KFz 1 % 30 min .3 x 10 min B{E 2 x 15 min 257 2,
POE /=N 8] e =R eidE ) N = S ey (DR YU S
R, BEHATYERe G AR 0 RAFSOR , RRiE T
Z RS B ) BRI FFLE AN RE T 10 min™™,
BF2ERIGE by 2200 35 S 17 Bk ) 1 i e SR ARy F 4 1
WEPE K, 2525 AT LIRYE B O i A 15 SE bR 22 HEAH R
MBS ARE SR HRT, SRS G SERR 7 i
=B e RIUER A PIFE OL, — A B A5k
PEFF A MBI R s — R T SRR SR f
FEMUEE 2 IS SR, #E ACSM HEFER £ %is
abdr, IR TSR AR
2.2 BIKESNERESFE

BRIE ShA T O GUE B T B AR 3l g
R SRV OCER , Al eI & B AT 2 B sl
RERLTHAERL DAL M E L, I, AR A bt i 2
Fh B RTE SN i 7k . R IR ARME G — ARl 43X
BB B S5, {H Vanhees "2 HA &%
P, BIFRMEI i . 2Ok . FER ik
3R, HrFRifE I A AR SR K Z:(DLW) . IHAGE,
FEMATIREIE TR ST BTk T2 AL
W5 L AR AR 7 VR S EEC RO AR I B
LR ORI . HRES . TEahdRS; £



55 3 1

EFEMAE: EINE IS S RA T BT T TR A T 141

W7 F R BTG Sh0) s, B AT S A (0] B 4
B P 4 . B Bl s ) | 0 3l H S (E,
TEFPEAL ) B ATE SN A IR S AR, HR
TR By (AT Sh A T 2 A 9 140 2 A 22 bR FH 200
Tk

LB 75 92 B R 5 A o

FEM e FHPRZS T /Y B S BE A e ook
BRI AR AR /K 2 AT . PR T I R
NARRE A B, BIVRE B9 5 0 LAk o0 it 7 A K
AR AN . B BT SR I AR = AR T
FE— B WP TFFE — SERI AR SR K I 2 B A
Sl A BT U AR B bR, BARIZ DT
HATEMW: . WS . A S Rissh i, Ha
R SIS B 5, SRR SRR DL SR R
1o I LB T B IN  AR I BE R AE S, A
RES B B RIS SRR DGR R, I MARMELE SR
8 B AT S A T A WIS P o At B AR
AR, — e OL T B AR B ZR 0T 25 07 1%
APRIERUE U T-BORME T, eAh, TS shiniss
PETTE Y, X BCRRUER I B RIS SRR TH AR AT
ARFBWZRTLZMER, W gm AL, Zik
HRBARG . SO SSRGS R L
M BRAFR RS BT, RN ik ) 1 32
FIRORRRI , L2 T ARk deiil 575 vk I A UG
SR KR

2)F WL 575V BN 5 K o

(A EE TR

T 5 T EH ) B L AU R B BRAE R 3 il
— AT = S P A& Tz s 2805 Mg =
THAEEE , SRS AT G Tt M4 Bl R 50
FEMYRE T RE . A B AL B U S AR P el A 3
AR AR SEH . AR AR IZ 3hE
HHAEI T,

A, AP A GLaEsE 3 s B i (Actigraph .
Actical 5 AMP-331) 5 [AJEEM AL 1 U I, A —
Fpfinssk B 3 RE RS AR A Hbal) i 22 P ALY B A 3™
TS DLW il B A S RE M FE R LB Ay
FAUEH LS WYL, HE TR FE A B ATR S
N EAR A R RE R, AR H R ARG
TGS, T REAATEAR A B Al i B i
BTz s P EA AT ST Sk Ty R o Al = /R
REFREHEHCEHE 30%~60%"", LAh, I
FAAE—A EBRAON T B 2, His gl B i 10 Al
(REATTIR TR 1 40505 FE 3.5 mL &g shifr ol 1
HFL(MET))B} , SenseWear Armband (G- B 117 i)

B b ARk B A SO RE R T AR (E™ . Koehler 55
AR S e 50 Hiz sh 51 EA Tt e, WA Rl
MILEIE

TR, AEATIGE BT T B AT S S
7 225 JEMT R AR AE S I AR, ol BEAN R A
HEETH S s AN FAE T R A EE PR, B
HINE PR E T RE AN BT, PR ALBOR B
AR SIS S S, ks R B AR Bint A T
P~ R A I P 2 UL T

(LAY SRR3R i pe s

(ORI B A S0 & PEAN T RORS IS b, i
H e oRROCEHA TSR RERILH
Livingstone %" 1 B 2 LIRS 218 AR 1945 14
A (Flex HR), BRIV H 1 30 - 24 85 o L SR AR B
TGS AR DA, W R R S RERNFE, N
BRI S ROt i ] DIVES —> S e B AT 2l )5 =
H.OMINEER ZWFEEL, Livingstone 25 HIHF5EIA R ,
ORI SRR R A o LT AT i T Be™ . TEfRR
O A I 25 o) S B L A AR EE A 2, R
Tl 2 VAR AR, (HA 5 2 BN 9E B AE Sl LA
RTHE, 0 B TS ShAE R I AR DR 2E PTREROR. I
Gb, XTHFIHEARNE, Mk, MRS ERES L
B R R R

3) I TR R R

B {RIE B[R] 45 (Physical Activity Questionnaire) &£
PRI Sl A T foc i TR 5 vk 2 — AR T
(AR, RERSS IS H i QT fEdk, &
SMEREIRAZ L 3)FTHVE, RERSH 2%
s (AAERDENE, DEASZ R ZE AT

Xf 39 AN B A Sl ) AT AR A A4 LA, R
20 fit4d 80 AFAURAHI KR 194 Hr a1, 20 ikl 90
SRR SOTIRZE /D o I REAEAE LR PN J7 A J5
o e GBS SR SRR A IR, RE
o) TEPME iRl RS IEET . P4, O
REREEFRL B WL PP T-Be A A I A ARG
Fo HAT, kZdE M TARSCE S A
AP ARER AR B ATE S % . 7 2000 48,
ZAERIWFFEN L EAEDI] 1R FE bR B 4
g ) s, B E PR B AT S R O K S
%) (International Physical Activity Questionnaire, IPAQ),
WHO 1 SERl B A ER BRI 3h 1] " (Global
Physical Activity Questionnaire, GPAQ)., XAZHra LA
K, BT SR By TR A R, HAAH
UHEEE SRUE, &G E RN AT S m L
B, AR R A BA Al R FE PRl S b B A0S



142 TBEFT 20 %
IR 3 it
(AT —Fp B ARTE sh iRl Bk U, WA — 1 HEA D) BRTE SR AT A R R 3 R, B

“EARRE” MR BREShnER EE . BH
TS TS . NI 9 32 20 A S e ) i A
Witk Conway ™R, 2 HIERR) LI F
B AT B0 8 ) 5 (5 T s 00 % B R 2 pR T IR
{8 FH A TE S 0] B UEA T B RNE S A TR 2EFoe i, 22
HERE—EM T, R A RS UES AT
SRR, R GO A N PR 2 X 225 SR
S R ERNT S, R S 2 0 BT s i)
B IPAQ Fll GPAQ, {H [R5 Ft 5 b 25 OLASHI 77 v
I TN FH U 2 B AT St e A 1) B 2 A A
e
2.3 BUKESBENS T

e [ U i 25— LB B Tl ok i Mg et
[z sk, WHEAER, FFaRsmR s Fh A TE st
fRFEAIE ISR o S E B EEA T LA T A KU R 25 Wl
ZRGL(BRFSS), 4= FEgERE A P JHA(NHIS), 5/ 4EfER:
120 W 2R BE (YRBSS) 2 A ft B B3R 5 31X ) 4
(SHPPS)., 4 FEA AN GIETT A A AR (NPTS) 5 Ry 3 1 B4
ThEh AR, #AA R RE W " U 4T
TSI B B A S S AR T SRR, A BT
AL B ATE B TR . 1505 HbR, {2k T 3EE
faERRE 2N BRI v 52

BRI ) T PRI 5 2 SRS S A T 2= A A
A48, A BRI B B 5 EOR Y
A HRZ%, Sallis™ KB 13~18 & T /4R B IRIG
SEIPGE N, SR TR RS, (TR
B ARTG Sh S |, B RIZE S S5 AR 20
KRR F TGS, X 18~30 % ARER KRBT IT K
B, TETT AR IR B 1) B ARTE B R R — K A
{RAEE N N2 R B A TE sh i F T R2 ) 22 H AR A
e, DMEAE AR 22 A AR 9 518 AR B3 2
TR 17 AR BEEIS A, BRI B B
AT N BE SIS AR A C R, THRIIZR L
11 RSBy BAHIE N T B A A7 Besh, s
() BT 2 T A 2 78 0 5 A KT . H B
LRk AR RE . FfE . AR SR, B, i
ShEMEC A RR BN SR S PSRN ), T2 A
15/ SN DS L N B o N 8 A s iy S e S SIS
Bzi G . B St sk R AR Y TRE Rk
WP AT, (A ST ARA) BT 25 TR A b
iy, anssmfite . AR, R B BURIEN . 25
BSAF, XIS AR B T A I 5 O R AT
RN . TAE. BARIIAT AT

S T IR N A S HARR R . AT S AT 3)
FroA B H N, AEAR RN I F . B S i |

XPFREIRBEAR G BTG h 5T 5 T HWOCHEAE , A5
5 2 A OGS T

2) BT Bl 55 4g R 9 71 800 G R O AR BN T
SR RLARIE, U R [R5 3l SR AR
N RIRE A R B 25 VR o EPRUE B TR Bl S i 4%
PR, BT 10 min, B ZHK BT E D 30
min P TPAFRREE DL IS S, AT DASRAAT S5 (AR

3) BRI I 1 I 5y R SR XS SR AR ey
P BN i 5 O vk 3 2, AR
TR AT, T ORI 2 ik (Y Bl LA —
B, T Bk — b ek Ry RS o,
FEH IR I T B A BRI FR . A 0 B vk
AR, (HERE SR BRI
B RTE SIS BBk, I R A B Ry vA A n) L

4) B U3 B W 5 T AR O BRI R 2
—, FOULNEIN Y R G S ok . A TT8E
T TAE. BUR . SCHES HRAT A 2O il e 25 1
S, ok E 4 R B R 5 TAREIR L T 25
HIJE R o

SE -

[1] Z=AHF. 2000 AL G4 FEEEL KT ——
ATREKFTHAG EF B REKFFRT
., 1990, 5(3): 14-21.

[2] Caspersen C J, Powell K E, Christenson G M.
Physical activity , exercise, and physical fitness :
definitions and distinctions for health-related research[J].
Public Health Reports, 1985, 100(2): 126.

[3] Welk G. Physical
health-related research[M].
Publishers, 2002.

[4] Dishman R K, Washburn R A, Heath G Physical
activity epidemiology[M].
Publishers, 2004.

[5] Haskell W L. Health consequences of physical activity :

activity —assessments for

Illinois : Human Kinetics

Illinois : Human Kinetics

understanding and challenges regarding dose-response[J].
Med Sci Sports Exerc, 1994(26): 649-660.

[6] Kuhn T S. The structure of scientific revolutions[M].
Chicago: University of Chicago press, 1996.

[7] Haskell W L, Montoye H J, Orenstein D. Physical



55 3 1

EFEMAE: EHN S S RA TR T TR T 143

activity and exercise to achieve health-related physical
fitness components[J]. Public Health Reports, 1985,
100(2): 202.

[8] Hamilton M T, Hamilton D G, Zderic T W. Role of
low energy expenditure and sitting in obesity, metabolic
syndrome, type 2 diabetes, and cardiovascular disease[J].
Diabetes, 2007, 56(11): 2655-2667.

[9] Katzmarzyk P T. Physical activity, sedentary be-
havior, and health: paradigm paralysis or paradigm
shift?[J]. Diabetes, 2010, 59(11): 2717-2725.

[10] Dunn A L, Andersen R E, Jakicic J] M. Lifestyle
physical activity interventions : history , short-and
long-term effects, and recommendations[J]. American
Journal of Preventive Medicine, 1998, 15(4): 398-412.
[11] Lee I. Epidemiologic methods in physical activity
studies[M]. Oxford: Oxford University Press, 2008.
[12] General U S P H, Fitness PC O P, Us S. Physical
activity and health: a report of the Surgeon General[M].
New York: Jones & Bartlett Pub, 1998.

[13] Committee P A G A. Physical activity guidelines
advisory committee report, 2008[R]. Washington, DC:
US Department of Health and Human Services, 2008.
[14] Jamurtas A Z, Koutedakis Y, Paschalis V, et al. The
effects of a single bout of exercise on resting energy ex-
penditure and respiratory exchange ratio[J]. European
Journal of Applied Physiology, 2004, 92(4): 393-398.
[15] Osei-Tutu K B, Campagna P D. The effects of
short-vs. long-bout exercise on mood, VO,y., and
percent body fat[J]. Preventive Medicine, 2005, 40(1):
92-98.

[16] Pollock M L, Gaesser G A, Butcher J D, et al.
ACSM position stand: the recommended quantity and
quality of exercise for developing and maintaining car-
diorespiratory and muscular fitness, and flexibility in
healthy adults[J]. Medicine & Science in Sports & Exer-
cise, 1998, 30(6): 975.

[17] Garber C E, Blissmer B, Deschenes M R, et al.
Quantity and quality of exercise for developing and
maintaining cardiorespiratory , musculoskeletal , and
neuromotor fitness in apparently healthy adults :
Guidance for prescribing exercise[J]. Medicine & Sci-
ence in Sports & Exercise, 2011, 43(7): 1334.

[18] Oja P. Dose response between total volume of
physical activity and health and fitness[J]. Medicine &
Science in Sports & Exercise, 2001, 33(6): S428.

[19] Vanhees L, Lefevre J, Philippaerts R, et al. How to
assess physical activity? How to assess physical fit-
ness?[J]. Journal of Cardiovascular Risk, 2005, 12(2):
102.

[20] Ainslie PN, Reilly T, Westerterp K R. Estimating
human energy expenditure—A review of techniques with
particular reference to doubly labelled water[J]. Sports
Medicine, 2003, 33(9): 683-698.

[21] Valanou E M, Bamia C, Trichopoulou A. Meth-
odology of physical-activity and energy-expenditure as-
sessment: a review[J]. Journal of Public Health, 2006,
14(2): 58-65.

[22] Crouter SE, ChurillaJ R, Bassett D R. Estimating
energy expenditure using accelerometers[J]. European
Journal of Applied Physiology, 2006, 98(6): 601-612.
[23] Leenders N Y, Sherman W M, Nagaraja H N.
Energy expenditure estimated by accelerometry and
doubly labeled water: do they agree?[J]. Medicine &
Science in Sports & Exercise, 2006, 38(12): 2165.
[24] Bassett Jr D R, Ainsworth B E, SwartzAM, etal.
Validity of four motion sensors in measuring moderate
intensity physical activity.[J]. Medicine and Science in
Sports and Exercise, 2000, 32(9 Suppl): S471.

[25] LE Masurier G U Y C, Tudor-Locke C. Comparison
of pedometer and accelerometer accuracy under con-
trolled conditions[J]. Medicine & Science in Sports &
Exercise, 2003, 35(5): 867.

[26] Jakicic ] M, Marcus M, Gallagher K I, et al.
Evaluation of the SenseWear Pro Armband (TM) to as-
sess energy expenditure during exercise[J]. Medicine &
Science in Sports & Exercise, 2004, 36(5): 897.

[27] Hendelman D, Miller K, Baggett C, et al. Validity
of accelerometry for the assessment of moderate inten-
sity physical activity in the field[J]. Medicine & Science
in Sports & Exercise, 2000, 32(9): S442.

[28] Drenowatz C, Eisenmann J C. Validation of the
SenseWear Armband at high intensity exercise[J]. Euro-
pean Journal of Applied Physiology, 2010(1): 1-5.

[29] Koehler K, Braun H, de Marées M, et al. Assessing
energy expenditure in male endurance athletes: validity
of the sensewear armband[J]. Medicine & Science in
Sports & Exercise, 2011, 43(7): 1328.

[30] Livingstone M B, Prentice A M, Coward W A, et al.
Simultaneous measurement of free-living energy expen-

diture by the doubly labeled water method and heart-rate



144

520 %

monitoring[J]. The American Journal of Clinical Nutri-
tion, 1990, 52(1): 59.

[31] Livingstone M B, Coward W A, Prentice A M, et al.
Daily energy expenditure in free-living children :
comparison of heart-rate monitoring with the doubly la-
beled water (2H, (18) O) method[J].
Journal of Clinical Nutrition, 1992, 56(2): 343-352.
[32] Achten J, Jeukendrup A E. Heart rate monitoring:

The American

applications and limitations[J]. Sports Medicine, 2003,

33(7): 517-538.

[33] Gilman M B, Wells C L. The use of heart rates to
monitor exercise intensity in relation to metabolic vari-
ables[J]. International Journal of Sports Medicine, 1993,
14(1): 339.

[34] Schneider P L, Crouter S E, Lukajic O, et al.
Accuracy and reliability of 10 pedometers for measuring
steps over a 400 m walk[J]. Medicine & Science in
Sports & Exercise, 2003, 35(10): 1779.

[35] Laporte R E, Montoye H J, Caspersen C J. As-
sessment of physical activity in epidemiologic research:

problems and prospects.[J]. Public Health Reports,

1985, 100(2): 131.

[36] Craig C L, Marshall A L, Sjostrom M, et al. In-
ternational physical activity questionnaire: 12-country
reliability and wvalidity[J]. Medicine and Science in
Sports and Exercise, 2003, 35(8): 1381-1395.

[37] Bull F C, Maslin T S, Armstrong T. Global Physical
Activity Questionnaire (GPAQ): nine country reliability
and validity study[J]. Journal of Physical Activity &
Health, 2009, 6(6): 790.

[38] Conway J M, Seale J L, Jacobs D R, et al.
Comparison of energy expenditure estimates from dou-
bly labeled water, a physical activity questionnaire, and
physical activity records[J]. The American Journal of
Clinical Nutrition, 2002, 75(3): 519.

[39] Sallis J F. Age-related decline in physical activity: a
synthesis of human and animal studies[J]. Medicine &
Science in Sports & Exercise, 2000, 32(9): 1598.

[40] Anderssen N, Jacobs Jr D R, Sidney S, et al. Change
and secular trends in physical activity patterns in young
adults: a seven-year longitudinal follow-up in the Coro-
nary Artery Risk Development in Young Adults Study
(CARDIA)[J].
1996, 143(4): 351-362.

[411 Phd D B M P, Phd D B H M. A stages of change
approach to understanding college students’ physical ac-
tivity[J]. Journal of American College Health, 1995,
44(1): 27-31.

[42] Seefeldt V, Malina R M, Clark M A. Factors af-
fecting levels of physical activity in adults[J]. Sports
Medicine, 2002, 32(3): 143-168.

American Journal of Epidemiology ,




