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Purpose: The purpose of this study was to analyse the effects of Tai Chi on the
muscle strength and flexibility. Method: 10 articles from Medline search of foreign
journals(1981-2003) and 4 from Korean nursing journals (1981-2003) were surveyed.
The research are analyzed according to research design, subjects, and dependent
variables. Results: Research on Tai Chi Exercise increased rapidly in the 1990’s. The
experimental research design was more reported than the comparative design. The
experimental design included: 21.4% one group pre-posttest design, 35.7% quasi-
experimental design and 28.6% randomized design. Out of the subjects: 64.4% of papers
were healthy older people, and 35.6% of papers were patients with osteoarthritis or
rheumatoid arthritis. Style of Tai Chi was mostly used Yang or Sun form. Muscle
strength was usually measured at lower extremity or grip strength. Classical Yang style
or Long form was more effective to improve muscle strength. 75% of papers were
significantly improvement in grip strength and 71.4% of papers in flexibility.
Conclusion: To properly study the positive effects of Tai Chi exercise, it is suggested
that meta analysis needs to be done to integrate the various results.
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Elo]x] &5 T EF53 do wWuigo]
E1(Song, Lee, Lam, & Bae. 2003),
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(Table 1) Research designs

Experimental study

Comparative

Search Desi One-group Quasi-experimental Randomized
es1gn pre-posttest Design Design Design
K 0 Song (2002) Back (2002) 0
orea Lee (2003) Choi (2003)
L. Judge (1993)
Kirsteins (1991)
. Wu (2002) . Wolf (1996)
Medline Hong (2000) Hein(1999) 802229:1&98?6) Wolfson (1996)
Song (2003)
Total(%) 2(14.3) 3(21.4) 5(35.7) 4(28.6)
T2 o]Fo]HtKTable 1). Schaller, 1996: Hain et al., 1999: Song
et al., 2002; Song et al., 2003: Choi et

2. ojax o

WAAAE A7elel 9W, Z@AEE ¥t 39
(Back., 2002: Song et al., 2002: Song et
al., 2003) HeulElz=@dd @At 19
(Kirstein et al., 1991), F¥d7 Frielad
Ag Aol vlmrt 18 (Lee & Suh, 2003)2
2 glo]x dFE AR =AY HEEE &
T Y x5S gges oFFLE ¢ F
k.

A ol A
108form¢<]
Hong et al.,

AR o]zl 2ElE
AEo]l 2¥(Lan et al., 1998:
2000), Yang 15forme] 1H
(Kirsteins et al., 1991), Yang 10forme] 1
HA(Wolf et al., 1996)°|aL, Sun style®] 4
H(Choi et al., 2003: Lee & Suh, 2003:
2002: Song et al., 2003)2 &2
AHE-EE . 71EE O3
1993: Schaller, 1996

Yang

Song et al.,
% 12formd 93 &
o] 48 (Judge et al..

Hain et al., 1999: Back, 2002) 2EldS H
13 e AS: 2¥oE YEE dHFoe=
Elo]x] 7S FPIULS E F Uk

APEE ZoA £F7|7te] 8F olFE &F
£ & x=Fo] 1H(Lee & Suh 2003), 85X

1237  6#A(Kirsteins et al., 1991:

al., 2003), 155X 18F7} 28 (Wolf et al.,
1996; Back, 2002), 24Fc]4o] 3H(Judge
et al., 1993: Wolfson et al., 1996: Lan et
al., 1998)e2 E%7|7te& 91.7%°14 8F ol
% AAEr Tt

282 233 e FES s&3d =ZA
ofdo] 49, siA|2o] 8, EXIY 1¥e=
QRE sx|2gout gHog geolx AHE &
st ch.
AL 2P WL g ndde /4
AL &£#43% =%o] 7TH(Schaller, 1996: Lan
et al., 1998. Hong et al., 2000: Back,
2002: Song et al., 2002: Choi et al.,
2003: Song et al., 2003), ¥& FHE o] of
7A A FAHE 2T =7l 28 (Hain et
al., 1995: Lee &Suh, 2003)22 thiF& 3
29t n@dE fA94 298 23K Table
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(Table 2) General characteristics

(N=14)

Item Category number(%)
Healthy 9(64.4)
Patient OA 3(21.4)
Sample RA 10 7.1)
OA+RA 1(7.1)
Yang 108 form 2(14.3)
15 form 1(7.1)
s 10 form 1(7.1)
TaiChi Style Sun 12 form 4(38.6)
Other Simple form - 4(28.6)
No report - 2(14.3)
{ 8wks - 1( 8.3)
Duration® 8-12 wks - 6(50.0)
15-18wks 2(16.7)
> 6 Months - 3(25.0)
Muscle Lower extremity - 8(61.5)
Grip - 4(30.8)
Measurement strength Abdomen - 17D
s Trunk - 7(77.8)
Flexibility Shouider - 3(32.2)

*experimental study OAosteoarthritis

1) skx28 =23

% 8¥9 ATHATANN FES 3183t
T2 AAZY 28E 2ud A7t 49 (Judge
et al.. 1993: Lan et al., 1998; Wu et al.,
2002: Choi et al., 2003)c]%z, F& =22
A77F 39(Lan et al., 1998 Wu et al.,
2002: Choi et al., 2003) F&3&deo ZHZ
223 977 28 (Song et al., 2002: Song
et al., 2003), X2 FFE Had AT
7} 28 (Wolfson et al., 1996: Back, 2002),
2] 28 33 AF7 18 (Choi et
al., 2003)°]tt,

499 ZENAZY ZY =7 F 289 =%
(Lan et al., 1998: Wu et al., 2002)°IA &
o] x]ro] tiFETel Hsh F& AH2 ool F
718 Ao g Jelygt 33e FEEILe 29
AME 29 (Lan et al., 1998: Choi et al.,
2003)9] =EA WFEFA vl Blo| X0l
frelsltAl 2ol Fvieidct. 29l FEHHEY

28e 23Y wRINE 28 BF o9 Az

==

RA: rheumatoid arthritis
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7 9l 28 9] A28 FFoz AT
JdAE Back(2002)9 dAFAME #e
7} 1913, Wolfson 5(1996)¢] A-ollA
BrRoz foldt d¥y) vgieh dE@de 2
<2 233 A3 1HdAME EolAlTel tizdd
A wg) foslA 2ol Frlsiitia Engich
A WE vasEd ZHEd SxE
o2 3 3H9 =RoME X 2Y F4Y A
7t Al A% AlEE tide g ¢ ATdMe
Judge 5(1993)& A5t 4] AFAA &
g% Ayl vsich E2ElY EE AuEd
Yang 249 108%2HLan et al., 1998)°]
U 243 AE(Wu et al., 2002)0Me F&
AAZo] FosiAl =Tt A 2 S

L= ]

e
M
E o e

67019 =8dA 554 2 A (isokinetic
dynamometer) 2 %33I% 1, Choi $(2003)

AF)A4 Manual muscle tester, Back(2002)
o] AP E RAAIE o] ti(Table3).
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{Table 3) Summary of lower extremity muscle strength

(N=8)

. Sample Duration
5::: Author, Design Group iz I:tiillf: (iz)r’ﬁs) WMY Instrument  Measurement  p
F M {times/wk)
Judge et g(r:o:;:)mbmed 120 Simplified rn;lsli];};fce
2l 1993 RCT Flowibility o Healthy Talc%n 24W(3) Cybex Knee extensors NS
Group exercise 2100
Balance 12 16
Woltson et strength 10 18 zZtzkel 8% isokinetic z::::mt I\iS
AL 1996 RCT Balance+ 13 14 Healthy No report 370¥ ¥ 971¥ dynamometer, (Hip +K§ee A
” Stength TaiChi Cybex340
Co TR nkle) NS
Female ~Cm 0. sokinetic e extensors *
Lan et al., Convenient Co 9 0 Healthy Yang(108) 11.2¢1.4M q omet Knee flexors *
1998 Swdy o AC 0 9 o e (@6:13) o Knee extensors *
Co 0 9 YDex Knee flexors *
Back TC 23 4 Lower
2002 Q G K 0A 8 form 4W(3)+14W(5) second extremity NS
Song et al T U 0 isokinetic
2002 " Pre-post OA  Sun(12) 2W(3)+10W(1) dynamometer, Knee NS
Co 145 Cybex770
Wu et al.,  Cross TC 10 10 Health Classical _ isokinetic ~ Knee extensors *
2002 sectional  Co 14 5 °° v Jlong-form dynamometer Knee flexors NS
Knee extensors NS
TC 23 6 Manual Knee flexors "
Choi et al., Q Healthy Sun(12) 12w muscle tester Ankl'e *
2003 &) Sokai 2000 Sorsiflexors
Co 21 9 a Ankle )
plantarflexors
¢ 22 0 sokinetic
2885, etal. por OA  Sun(12) 2W(3)+10W(1) dynamometer, Knee NS
Co 21 0 Cybex770

*: Statistically significant, NS: not significant
RCT : Randomized controlled trial

Z 49 G BmolA 3HY =FolA (Wolf
et al., 1996: Song et al., 2002)°lA E}lo|X]
o] gzl Hj&l f3A EAUt UUYTE 2
ZF 199 =F(Lee & Suh, 2003)94e &
Aoz fo3 a3t e Aoz veyted F
vlxj 29 ZBAHYE a2t BF AF £o] ool
AdA vl folstA Fvtetan. W {ulx)
2 #EYg ¢ Ydez @ Kirsteins F
(1991)9] AFolAE Eolx] Fo] ofHd ¥
FL uxA] g Aoz Jehgh

Q : Quasi-experimental Design,

TC: Tai Chi,

Co: Control OA: osteoarthritis

Wz 2 2E7Iz U vwsiEd 125014
5L AANE 7RI 2TEA FAAA] el
folsiA sl R, 10 °l8te 53 frlEls
FHY BME d¥y vt 3A Wi F
A717= <otEAl(Hand dynamometer), A
(Rubber bulb manometer), 2} (Caliper)
5ol o] &= UK Tabled).

Haze 139 =E(Song et al., 2003)°l4]
Bascl 302 B¢ AE GoINEE W
F e 72 &3gon] 125 Sun 2EFY Eol
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(Table 4) Summary of grip strength

(N=4)

First Sample TC Duration

Author, Design Group size hee I::atlth (fSt}:Z) WMY Instrument p

Year F M aus or (times/wk)

Wolf et TC 58 14 TC: 71 Yan Hand

al., RCT Balance 49 15 BT 76 Healthy 10? @

1996 Education 54 10 Ed: 75 ynamo

Kirstein TC(studyl) 42 5 37-70 Yang Caliper NS

1991 Prepost roudy) 21 7 3873 T4 (1) 10w rubber bulb g
manometer

Song et Sun Standard .

— +

al.. 2002 Pre-post OA 34 0 64 0A (12) 2W(3) +10W(1) fitness set

Lee et al., RA 123 46 RA Sun 6w .

2003 Pre-post (12) @) Grip strength

0A 6 0 65 0A
*: Statistically significant, NS: not significant RCT : Randomized controlled trial

TC: Tai Chi, OA: osteoarthritis

A &% ¥ B2o] felaA AT

4. 7oy
9He] A7t fAAHE Eagded v 2
FA] {3 A7 79, A7} Fel {AAdol
2ol 7TH9 39 WA §IH 3
AAIAE 28 (Schaller, 1996: Song et al.,
2003)2 A9stz 5H(Lan et al., 1998:
Hong et al., 2000; Back, 2002; Song et
al., 2002: Choi et al., 2003)°A izl
H|3] elo]x] EFTNA Aol feJdtA FUt
HAot

ol7f #A9 #Ade = Hain S(1995)4€
ToAMe zTd BlAE Tl 34 fol
3 2jol7} glliz, Leest Suh(2003)9] d-d
Me 2BEY SR E X0 7t ev
Frlelz #49 SR w4 zGolrt gk
o SEAENF &EUI1HEE AWEY &5
kol A9 1:d o4l Yang 2E+del 108353
(Lan et al., 1998)clut md& FEF(Wu et
al., 2002)dlME FdAol felstAl =AUt
(Table 5).

CaLoK

RA: rheumatoid arthritis

v, =

1990dthol] o9t Elo]x] 77t Bol ol F
AT e AL ABFA Mdol FLAATA
a2 FAVELR gelX] %9 A i B4
o] Eolxx 7] wEelt}.

R Z2Y7s L5 vadl B d gelA
TEL ke TR 28 U HEd He
ujgog xgrts]oi HA AP + un =™
£59 AZE LFo2 HYAHYH LT IHF
o] Ae] FHol(Zetaruk, Violan, & Zurabowski,
1998) HA TF3] Algsirlo] AP EEolth.
g BT ol ol EFHoR o|FojAn
AAH A7 ofye} HA A HFdE =g
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M
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. d74A A EolX]

Z= EA
S T o

Ho

Elo]x] 58 g5l 28 2 /IS &
A =28 A%, Ay 4AV 12908 uid
A7 29} gttt Jeiu AYEAT FellA
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(Table 5) Summary of flexibility

(N=9)

Sample Health Duration Measure
Author  Year Design Group size Age status Style WMY m:E p
F M {times/wk)
Taichi
TC 24 + i i
Schaller KJ 1996 Q oo 70 Healthy Chih 10\2'1)“” M°§‘gzd E‘t NS
CO 22 (20) an ac
Conv Femal TC 11 0 TC: 65 .
Lan et al. enien e Co 9 0 Co: 65 Yang mw
1998 ¢ e c__ 09 TC 65 Healthy (108) (5) Thoracolumbar )
study Co 0 9 Co 67
Comparative = TC | 0 28 TC: 68 Yang Trunk& .
Hong et al. 2000 study Co 0 30 Co:66 FHealthy (108) 13.2Y Hamstring
Back, 2002 Q 2(3 """"" % g """" é -~ )65 0A 8form  4W(3)+14W(5) Trunk *
Song, et al. 2002 Pre-post OA 3 64 0A  sun(12) 2W(3)+10W(1) Trunk *
. TC 23 6 12w .
Choi et al. 2003 Q o 57779 Y60  Healthy Sun(12) 3) Trunk
C 22 0 TC#65
Song et al. 2003 RCT TR Cot63 OA  Sun(12) 2W(3)+10W(1) Trunk NS
Hein et al. 1999 Pre-post TC 17 5 )20 Healthy 8form gw() ~ [Dxendamon
standing
RA 12 3 46 0A .
Lee & Suh,2003  Pre-post oA - & RA Sun(12) 6W(2) Arm Streching -5
*: Statistically significant, NS: not significant RCT : Randomized controlled trial
Q : Quasi-experimental Design, TC : Tai Chi, Co: Control NS: not significant

FUE=Ee FAKE 4771 Bt SdldMx
glo]x] &0 AHE Hwdy] 9 T iz
AF7} go] AASojol & Ho2 Az

FEJN ddg Fdsle TR =Fo] 64
(43%)2e2 JeRth olF 4TS didAz
g A%E 4¥olm GRS dAR & e
19, diE 7834 23E @ 457 180U
th Jejx] 889 =E2 Ade] Ao|& RANHA
kot s Ao I B, v
o] JAE gxTd Fol o] A nA|A
A2 A

tiadztel A3 1He =
B woloh} g didez si|th. Hain
(1999)9] AFolA didaE 20-604,
A, 764 older 3aFoR o] EolA

T fAA #F o] FAY S AEH Y

o3 A9nE EO]Z] =3
ARl Eo]x] 59

Z95h) 22 Elolx| &% ZIZEZE o] 9¥
29 hAENA HLslRe A 2eT AL
2 Azpdrt,

HARELS 173 xlo v EHEYE, FuiE
2 BAYG $AA F2 HEHou 2o AT
RS 8oiste Elolzx] 5o S44 A
Aol Bag A} HA 5] FRAEE 7
L8Rl A A 47Msstel et AlRE

Ao AHEE Elolx] 2B}YE Yang ZEh
oJo] 4%, Sun styleo] 4#o|tt. 71} ©&%F
2 2%2 3 ALy 49, ~AedS HaFHA]
& AL T 290 UM Yang AEIYE Hi

75%2] =8l ZFol} FAAol frelstA
e, Yang 2B1ES FUEE WA 2
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*rr‘
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gEo07 B # I3}(Wu et al., 2002).
Ztel Sun 2ElY ElIRQ BE #HEE &
A5 Y8 e EF 22 (Lam, 2000) HIY
A BAG Frlela FAHGEAE ez
FYA F2 LAt 2 ez 3 9
HAdo] 1 HPA Fde 27t B =Ad
oz $%52 A43 A¥: YU

1278 AP =FoA £E7Io] 8F oldtE &
28 3 =Fo| 1H(8.3%). 8FIA 1253t 6
H(50%), 156501 18F3t 2H(16.7%), 247
ol 5% AANF dF%E 3HU(25%)E R
B =8(91.7%)°] 85 ol AAlsIAt}. Etol
A 59 £E=E A 83T Farrell,
Ross9} Sehgal(1999)el l5tA o] %9 FH
e Holx F 33 137 Agsol &S FF
b, a2y g 9 FFATFIM &%l
Aol Hgdeo] a2 BIE 7dE F Ae AL
2 4-6F o3 (Lee, 1985)2.2 BE7] W&o ¥
ATEREEL 2F5EHE 7IO¥ & e
AA gD & F JA.
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sz 289 FEEY £3
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Z o] 43 ATY 5 EFHoFgn Hay
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ol FFUL T AAIZT 329 29
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2 glo]x] E5oA Ae olgd AMlolZlE 3
v} Ex| 9} A 3ol E olgld Ade nAfol
A(cross transfer)? &EIz= & F Ut
Watson(1983)ell olstA Alxel & 7|83 =
2o g EEEe Aol oholM EFIEIAE

&8, Vol.12, No.1, 2005

77



AAe) aREe] SARez BPHE Ae] on]
Aok 493 9X8 2R B &

EAAY FIde 4BAE &3
Fd7101%F 4

AINE T1.4%04 BzZol B8l Bholx| &5
A #9490 K3 Z7HEA )@Y 2
Fe 28850 229 £5¢ FHHE
2 A% Holx £59 2 zagy BUY A=
d3e Adske Aoz 2 4 Uk F EelA

2

57 giEe] A Fo FHEEH FEFe
2 wr‘é*é TE5E A7RIGE 4949 FEE F
B3 7/IAE F UdSS ¢ & Uk

o7 BAEel #FAAdAE

FollMe dzxF golxE el FA4d &9
g z}olrt 111, Leest Suh(2003)8] |l
Ae TTEY R E 4] Frketg v
FriEla BEE Ao e /T Aol g
o ol F@EEHAE FE AFE AHse
25 2 s A FA7F 1 /rlEls #EE
SAbe A BAEY HHIEZ EolA] FFOE
79l fFANF7IE SHEEEA AN Fo@
ATE ALY 4A 4E7t AlmdT B2
7;591 B4 71 WY F=Y 4El &% =

RS AP sl whE {3 B
—4 Y AR oz Fo7|7t 2 =%
B9 3NY BF X & S THE F
9ttt AAZ Dawe & Curran-Smith(1994)
o] A& AAske Aot

V. ZE ¥ M
Bolx] £5¢ Al 29 3 AL

@ eEEA A3 AYHAA WAE dn
Bst. EEolN did 293 fayel 5

T L
oo

Aol mEsl) APE sl LHI =80
43%3. F2 WA Bstn diRE A%
g =lojy SHAG, Futelx BAEG SAA
A4=3t). Elolxl 259 FEB2E Yang Style
7} Sun StyleZ 8F ol &%= AANT =&l
2t 28 2 RIHAY dHer A
Ax HEFHohe nHAQ] Yang Styleolyt %
Fol aHA< Aoz Jehdel =L 75%9)
EEAA fod F4S Eaudly, K4S B
g =89 71.4%04 dixTol ¥3 Eolx &
FTAA fhAol felstAl FHEAU.

1-4_4

olge) A7 ARE U= ULF 2o A
2 sz 9o
1. 24 W59 AAAA AsE 27 A vie

240] wghgsiet.
2. E¥oN BAY Bx Lohlet I
595 skl A e
3. Gelal g8 HAE AU g v
2Eae vze A% PAA UET A7

AT B¢ W2 A7 Bas

SR

7 Z_}/Kél

(AN

S -

Ho
rek

Back, M. H. (2002). Effects of Tai-Chi
exercise program on physical function,
pain, depression and immunologic

response in the osteoarthritis patient.

Kyungpook National University of
Korea, Kyungpook.

Choi, J. H., Moon, J. S., Sohng, K. Y.
(2003). The effects of Tai Chi exercise
on physiologic, psychological functions
and falls among fall-prone elderly. The
Journal of Rhumatology Health, 10(1),
62-76.

Danneskoid (1984).

functional capacity in 78-81 year old

Muscle strength and

ZE#, Vol.12, No.1, 2005

78



men and women. J of Applied

Physiology, 52(3), 310-314.

D., & J. Curran-Smith (1994).
Going through the motions.
Nurse, 90(1), 31-33.

Farrell, S. J., Ross, A. D., Sehgal, K. V.
(1999). Eastern movement therapies.
Phys Med Rehabil Clin North Am, 10,
617-629.

Fiatarone, M. A., Marks, E. C., Ryan, N.
D., Meredith, C. N., Lipsitz, L. A,

W. J. (1990) High intensity
strength training in nonagenarians.
JAMA, 263(22), 3029-3034.

Fleishman, E. A. (1964).
and measurement of physical fitness.
Englewood Cliffs : Prentice Hall.

Fontana, J. A. (2000). The energy costs
of a modified form of Tai Chi Exercise.
Nursing Research, 49(2), 91-96.

Hain, T. C., Fuller, L., Weil, L., Kotsias,
J. (1999). Effects of T’ai Chi on
balance. Arch Otolaryngol Head Neck
Surg, 125(11), 1191-1195.

Heyward, V. H. (1991). Advanced fitness
assessment and exercise prescription.

Dawe,
Canadian

Evans,

The structure

Champaign, IL ; Human Kinetics.
Hong, Y., Li, J. X., Robinson, P. D.
(2000). Balance control, flexibility, and
cardiorespiratory fitness among older
Tai Chi practitioners. Br J Sports Med,
34(1), 29-34.
Judge. J. O., Lindsey, C., Underwood, M.
(1993).

improvements in older women: effects

Winsemius, D. Balance
of exercise training. Phys Ther, 73(4),
254-262.

Kirsteins, A. E., Dietz, F,. & Hwang, S.

M. (1991). Evaluating the safety and

potential of a weight-bearing
exercise, Tai-Chi Chuan for rheumatoid
arthritis patients. Am J Phys Med
Rehabil, 70(3), 136-141.

Lam, P. (2000). Tai Chi

improve health and arthritis? (www.

use

How does

taichiproductions.com).

Lan. C. Lai. J. S., Chen S. Y., & Wong,
M. K. (1998). 12-month Tai Chi
training in the elderly: its effect on
health fitness. Med Sci Sports Exerc,
30(3), 345-351.

K. P.
Seoul, Soomoonsa

Lee, H. Y., & Suh, M. J. (2003). The
effect of Tai-Chi for arthritis program

Lee, (1985) Exercise physiology.

in  osteoarthritis and rheumatoid
arthritis patients. J of Rheumatology
Health, 10(2), 188-202.

Mills, E. M. (1994). The effect of
low-intensity = aerobic  exercise

flexibility,
balance among sedentary elderly
persons. Nurs res., 43(4), 207-211.

Schaller, K. J. (1996). Tai Chi Chih: an
exercise option for older adults. J
Gerontol Nurs, 22(10), 12-17.

Mulrow, C. D., Gerety, M. B., Kanten,
D.. Cornell, J. E., DeNino, L. A,
Chiodo, L., Aguilar. C., O'Neil. M. B.,
Rosenberg, J., Solis, R. M. (1994). A

randomized trial

on

muscle strength, and

of physical rehabi-
litation for very frail nursing home
residents. JAMA., 271(7), 519-524.

Ryan, A. J. (1974). T’ai Chi Chuan for
mind and body. The physician and

sports medicine, 58-61.

Z M8, Vol.12, No.1, 2005

79



Song, R. Y., Lee, E. O., Lam, P., & Bae,
S. C. (2003). Effects of Tai Chi
exercise on pain, balance, muscle
strength, and perceived difficulties in
physical functioning in older women
with A Randomized
clinical trial. Journal of Rheumatology,
30(9), 2039-2044,

Song, R. Y.. Lee,

osteoarthritis:

E. O., Lee, I. O.

(2002). Pre-post comparisons on
physical symptoms, balance, muscle
strenth, physical fuctioning, and
depression in women with osteoar-

thritis after 12-week Tai Chi exercise.
J of Rheumatology Health, 9(1),
28-39.

Topp, R., Mikesky, A., Wigglesworth, J.,
Holt, W., Edwards, J. E. (1993). The
effects of a 12-week dynamic resistance
strength training program on gait
velocity and balance of older adults.
The Gerontologist 33, 501-506.

Watson, A. W. S. (1983). Physical fitness
& athletic performance.

London and New York.

Longman,

Wolfson, L., Whipple, R., Derby. C..
Judge, J., King, M., Amerman, P.,
Schmidt, J.. Smyers, D. (1996).

Balance and strength training in older
adults: intervention gains and Tai Chi
maintenance. J Am Geriatr Soc. 44(5),
498-506.

Wolf, S. L., Barnhart, H. X., Kutner, N.
G., McNeely, E., Coogler, C., Xu, T.
(1996).

Reducing falls in older

frailty and

persons: an investigation of Tai Chi
and computerized balance training. J
Am Geriatr Soc, 44(5), 489-497.

Wu, G., Zhao, F., Zhou, X., Wei, L.
(2002). Improvement of isokinetic knee

reduction of

extensor strength and

postural sway in the elderly from
long-term Tai Chi exercise. Arch Phys
Med Rehabil, 83(10), 1364-1369.

Zetasuk, M. N., Violan, M. A,
Zurakowski, D. (1998) Injuries in
martial arts. Med Sci Sports Exerc,

30, 52

ZX8, Vol.12, No.1, 2005

80



