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Abstract

Purpose: The study aimed to examine the
effects of Tai Chi fall prevention program on
risk factors for fall, fear of falling, and quality
of life among elderly women living in the
community. Methods: A quasi-experimental
pretest-posttest  design  with  non-equivalent
control group was used. Sixty participants were
recruited from 4 senior citizen centers in a
city. The 1-hour Tai Chi fall prevention
program was provided three times a week for
6 months to the experimental group. Risk
factors for fall including fracture risk and bone
mineral density, fear of falling, and quality of

life were measured at the baseline and at 6
months. Results: Participants were 75 years old
in average. At the completion of 6 month
program, the experimental group showed lower
fracture risks, less fear of falling, and higher
scores in several domains of quality of life
than the control group, after controlling for the
pretest scores, fall experience, and regular
exercise habit. Conclusion: The Tai Chi fall
prevention program was safely applied to
elderly women with improvement in fracture
risk, fear of falling, and several domains of
quality of life. Future study is necessary to
confirm the longer effect of the Tai Chi
program for the prevention of fall episodes.
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10.7% 2 ofu] 153} ARslol FYsa, 2026 d0l=
208% 2 2AARI 1% Algle] Egd Aow A
W31 QJtHPark, 2011; Shin et al, 2010). =377}
= oheket AAA 9 s Weks A He
APk AL Yoz, 654
oA x99 30-50%7F S AFela(Evitt &
Quigley, 2004) I & 10%= S4E olojd HIAR
S Q8= Ao® HIEI QY(Gillespie et al.,
2009), S Q1oAY TP 2 AAA S
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(Lim, Park, Oh, Kim, & Paik, 2010).
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F WHOCIM= =49 SlesE Brisks Wi
(WHO Fracture Risk Assessment Tool, FRAXTM)% A
NasiE, olZe WA e At ATes)
bR, FHEd diF JEE wgeR & 10
Wol giE =49 s 9 o IEsd 28
7kl WHoltKFujiwara et al., 2008; Lippuner,
Johansson, Kanis, & Rizzoli, 2010). 7]=r%] a5
A cHNational Osteoporosis Foundation [NOF])ol|A+=
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I ITHNOF, 2010).
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P FEgol AANER AEE e st Als
7oHke] A AEE zdEke oedto]l JEhdtt

(Gagnon, Flint, Nagil, & Devins, 2005). =/l ofst
FEES gold Aol dgt FeElgor I dus
AGAIZ| I o]i= R1€] ko] Aol BRI S
Fo Qo= d#A QtiChoi, Moon, & Sohng,
2003). o3¥ G Aol U= g el st
FHEo] o Eom, #Rlo] wr= A% JdEle &
Axlo] Qltkar B T ETHGagnon et. al., 2005; Huang,
Yang, & Liu, 2011; Park, 2011). A T8-S w91
9 PHE 3 AT AA s Al 7sd F
Hel At W FANY &dE s HA, F714
A e AEE Y Q]le] HYE st
o FEHES HEEE oOeds Y Aok w
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[e)

S T e
ZhA] w10 T YAk FEHES AN F 9l
t A ZEWo] FAFITKChoi & Lee, 2010; Gu,
Jeon, Kim, & Eun, 2005; Kwon, 2011). =18] 7
o IR Fo HAL FoHE 29, 7Y
4 BasEe] A4 5 vl uE AAV]sY Aa
S AT F Q= eFE FHsete AEs SR8

7

= fLANe)
& Hiv Zo] F23lHChoi et al., 2003; Kwon,

gt FEeS ARATlE Al
%1 9tHLiu & So, 2008:
Huang et al., 2011; Wu, 2002). 53t E}o]x] 2%l
FoIBtRe W Wto] oWEe] FEHoE AL
A7 Day et al, 2010; Haas, 2006)7} YEMLoH E}
OIXE AR S ddAte] HEFE FdEst
HlgEdzbe] mlel] F-oJ8HAl Eths Bal(Ock, Choi,
& Kim, 2000)5°] A3Ath 18} o} fjefA] o
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A2 ZAZ S tHKohrt et al., 2004). Elo]x] %
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Figure 1. Study flow
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(Fujiwara et al., 2008; Lippuner et al., 2010). FRAX R E AFEE SPSS WIN 19.0 2o g 9,
A EE Park H(2011)9 Aol wiFEE= WS Akl AAEs| e EAT AR zAL
70%, 5ol 93% % RHuFQITE FdUnE AL, A A AeEA, T, ridd s BAs)
= AR, AR B FdSh o]seA] WAbA Atk ARgAEOl tish Efolx] Wdelrm e
5715 (DEXA; dual energy X-ray absorptiometry) w2AE S8l ARARARIA T S #le)
5 ARgstol S O(LPX-P, Lungar Co, USA) E BE AR A EEoliE AR}
hEZ A2 T-scoreS AH&ATh o] FHTFo R FAT & ANCOVAR A&tk

® P 2] F(Fear of Falling) o3 Zj

Tideiksaar (1997)7} 7W&3$t P 47252 E(Fear of
Falling Questionnaire)E Chang¥} Kang (2004)°] 3$l= CHARIS UdiX EM gl hAMAE Q0|
Aol g wckate] AFEe)l EPgEANE o A
EAE AMEIGITE o] B 117 g S B Al Foldk oidate] dnba 54 9 9w
of gt Fe¥d FEE 1(dE A F)olA 2 H 2912 Table 13 Pl TAITS 29%9Oo= Hyt
(A2 F3HA %), 3(FF I, 4F ATH7HA 4 Aol 74204(65-904), thEte- 31 oRE Hat A
A AHER SAT Ao, ATt 275 el o] 75.484(65-90M) R0, Het =G FE4-
g FEsel Fes ugith 2 ATtelA W)e] stgor 12719 WIS Zta qlglom,

Cronbach's alphai= .85 ©]3ith

Z(Quality of Life)

4 AL Ware?} Sherbourne (1992)°]]
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AH 2] tEi}(reported health transition), AAE B
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o = /\1—94 Za]o]
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-
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0-10051 0.2 3} Hof Hert w&s A

Eos ettt FERTFEE 7 990l AE e
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Table 1. Demographic and Fall-related Characteristics of the Subjects by Two Groups (N=60)
v Tai Chi (7=29) Control (7=31) ;
Mean(SD) Mean (SD) P
Age(years) 74.20(6.96) 75.48(6.83) -0.71 AT77
Education(years) 4.44(3.79) 5.51(2.80) -1.24 218
Number of disease 1.55(1.05) 1.64(1.30) -0.30 762
Body mass index(kg/m?) 25.28(2.81) 24.21(3.91) 1.21 235
Frequency(%) Frequency(%) X p
Marital status 0.08 768
Married 12(41.4) 14(45.2)
Others 17(58.6) 17(54.8)
Family type 7.63 .022
Living alone 13(44.8) 4(12.9)
With spouse 8(27.6) 12(38.7)
With family 8(27.6) 15(48.4)
Falls during last year 4.49 .032
Yes 13(44.8) 6(19.4)
No 16(55.2) 25(80.6)
Regular exercise 421 .036
Yes 13(44.8) 22(71.0)
No 16(55.3) 9(29.0)
Taking steroid 2.21 229
Yes 2(6.7) 0 (0)
No 27(93.3) 31(100)
Parental history of hip fracture 3.37 107
Yes 3(10.3) 0(0)
No 26(89.7) 31(100.0)
Drinking alcohol
Yes 1(3.4) 3(9,7) 0.61 332
No 28(96.6) 28(90.3)
*Chronic disease
Osteoarthritis 13(44.8) 7(22.6) 3.34 .060
Rheumatoid arthritis 1(3.4) 4(12.9) 1.75 .198
Diabetes 4(13.8) 5(16.1) 0.06 544
Hypertension 16(55.2) 18(58.1) 0.05 514
Heart disease 5(17.2) 6(19.4) 0.04 .549
* Multiple response
ZrIH AE A Fo A7Rge] O 7 23t of ztel7k fllHh arel AL AlA [ = =
24 WA Table 29} 2o, Tol tha w%ka, B geelie FATol tha
TUEE AL HE TdE 215300 v ERo, BAACR FoF Aol ek skl 9
M= 2412 F 7 fFog Apolrh gidvk =4 Ao F 3F AR EEE Hola 9lo] F&
SIAE(FRAX) O] o 10 W 38 24 913 Ay 7 o] $ER Jlo® YERdh
ME FATLM=338)3 tiET(M=4.20°] ARSI
T, 99 FEANUEE FF RE 0% JEE 1 LHAL 93 QOl0f CiEH ShAtoflw =2 3ol
aEglon, A fdes HFTAT 165, tx k=l
T L4INE F Tl RARH REssch
FEES AT 18657, BT 18.033 0% F 7 671 Ay BolA| el et $
2EEALEE X 19(3), 20124 12¥ 287
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Table 2. Homogeneity Test for Major Study Variables between the Experimental and Control Groups

(N=60)
—— Tai Chi (n=29) Control (7=31) E o
Mean (SD) Mean (SD)
Femur BMD(T-score) -2.15(0.62) -2.41(0.72) 1.54 128
Hip fracture risk (%) 3.38 (1.69) 4.20 (2.50) -1.47 147
Osteoporotic fracture risk (%) 10.03 (2.80) 10.05 (3.42) -0.01 987
Clinical risk factors 1.65 (1.07) 1.45 (0.88) 0.80 A27
Fear of falling 18.65 (5.13) 18.03 (5.12) 0.47 .640
Quality of Life
Physical component 38.84 (13.72) 41.95 (11.16) -0.96 337
Mental component 43.17 (11.28) 40.27 (10.63) 1.02 310
Physical functioning 51.03 (24.39) 53.54 (23.02) -0.41 .683
General health 50.58 (20.68) 46.48 (21.21) 0.75 452
Role-Physical performance 43.96 (43.63) 43.54 (43.24) 0.03 970
Vitality 45.04 (20.48) 4435 (12.74) 0.15 875
Role-Emotional performance 65.51 (45.84) 47.31 (46.96) 1.51 134
Social Functioning 65.08 (28.59) 68.14 (22.32) -0.48 .630
Health condition 51.55 (23.53) 53.70 (19.66) -0.38 701
Bodily Pain 65.64 (36.27) 68.50 (29.69) -0.34 739
Mental Health 65.00 (20.78) 57.90 (15.90) 1.49 141

Table 3. Effects of Tai Chi Exercise on 10 year Probability of Fracture Risk (FRAX) between the Groups

(N=60)
: Tai Chi (n=29) Control (n=31)
Variable Mean (SD) Mean (SD) P P
Femur bone mineral density(T score) -2.11(0.67) -2.45(0.73) 3.67 .060
Hip fracture risk (%) 3.30 (1.68) 4.52 (3.01) 6.29 015
Osteoporotic fracture risk (%) 10.12 (2.94) 10.71 (4.12) 6.24 .015
Clinical risk factors 1.72 (0.99) 1.45 (0.76) 2.14 .149

T F score was calculated from ANCOVA with pretest scores, exercise habit, and fall experience as covariates.

Al acle] digt el gy= AR, Y St 30| o Ao == 3ol 4}
AR, HA EEoIRE BA F 7 ok W

g ow Hwsgitt FATS dE =EHE Ady 6/Ng Pz gsle] Fojdt & FATS o
(T-score)7} -2.15¢1A4 2112 oFF Frhabola, oz A FRE G Eol 18.65004 17482 3t
TAE 241004 2452 o ZaE AR UEh A% gb RS 18.03004 20352 238 F7)
o} BAIA Apoli= ok QSITHF=3.67, p=.060). sto] APARGel AR, A4 fEoINE FH
Jev 33 2 RN FAS 3384 Fow EAFL Tz glo] i) Qe Flow
33002 o] ZAaw dhd, RS 420004 4.52 YUERHTHF=4.12, p=.047). 3] FelM% FAT2]
2 238 Z7hEe] FEAEA Azt {3k xolv) Pl digt Fego] folshAl AEitE dAA
AATHF=6.29, p=.015). ThaS JEAPEAN= ¢l 3ol FAIS Aol tidt Felgo] &
AT F=TE dizdel wls skl Wkt Aebe A Bl ulxa Wet AY S
(F=6.24, p=015). AT EoIM = F A 2+ 2}o] s, 78 AARER|(F=7.93, p=.007), BE5E3}
7F FYEkA] o, WA= 2 3ol Yakesl a9l 7)(F=4.18, p=.046)°14 f2lst AolE HGlal, 7]Et
of theh Eah= g AR UK Table 3). sl eM= 7 ol fARRIItE T o BE oo
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Table 4. Effects of Tai Chi Exercise on Fear of Falling between the Groups (N=60)

. Tai Chi (n=29) Control (n=31)

Variable Mean(SD) Mean(SD) F P

Fear of falling (11 items) 17.48 (4.32) 20.35 (5.89) 4.12 .047
going to the grocery store 1.41 (0.82) 1.61 (0.98) 0.13 114
preparing simple meals 1.13 (0.35) 1.54 (0.72) 7.93 .007
having a tub bath 1.10 (0.31) 1.54 (0.85) 4.18 .046
getting out of the bed 1.06 (0.25) 1.29 (0.58) 1.32 255
taking a walk 1.51 (0.82) 1.61 (0.88) 0.47 .830
walking on a slippery road 3.41 (0.62) 3.19 (0.94) 1.48 228
visiting friends or relatives 1.44 (0.73) 1.67 (0.74) 0.52 AT72
getting things from overhead shelf 2.24 (1.18) 2.41 (1.11) 0.15 .696
going to the place crowded 1.58 (0.91) 1.90 (0.90) 2.81 .099
walking a couple of blocks 2.00 (0.96) 1.96 (0.98) 0.08 928
picking up things from the floor 1.27 (0.64) 1.51 (0.62) 2.53 117

t F score was calculated from ANCOVA with pretest scores, exercise habit, and fall experience as covariates.

Table 5. Effects of Tai Chi Exercise on Quality of Life between the Groups (N=60)
. Tai Chi (n=29) Control (n=31)
variable Mean (SD) Mean (SD) F P
Quality of Life
Physical component 44.27( 9.67) 41.02( 9.82) 3.58 .064
Mental component 43.00( 8.71) 39.23(10.13) 1.33 253
Physical functioning 65.17(18.96) 58.70(21.67) 2.88 .095
General health 62.27(19.37) 50.41(20.41) 6.20 .016
Role-Physical performance 58.62(37.95) 29.03(37.13) 6.56 .013
Vitality 42.88(15.55) 40.92(15.22) 0.21 .645
Role-Emotional performance 79.51(32.55) 51.61(44.58) 5.52 .022
Social functioning 58.48(28.08) 67.74(23.66) 1.87 184
Health condition 58.10(13.12) 61.93(16.61) 0.49 486
Bodily pain 72.93(29.45) 73.91(34.43) 0.05 811
Mental health 64.65(14.32) 60.33(19.16) 0.58 A47

* F score was calculated from ANCOVA with pretest scores, exercise habit, and fall experience as covariates.

el Oist FeleS 7P ol e 4dEES v BAA GoeME T B Z}iékﬁ ol gt Aol
1188 oA 72713.41~3.19)01 3L 7 AA F 7 QAAkF=1.33, p=253). 3F9] < Wh It
T8 v & AR Lolur](1.06~1.29) 7%l A FAre] Tzl HlsH A9 Y
2 UERITtHTable 4). 57t AM SAHCE Fos XM B HTHF=6.20,
p=016). & FHoNNE FAT 4396014 58.62

ato| =ofl chst Ao == Mol Faf 2 2A F7HEEE Tl 43.54004 28]
gq 29.030 % 71—_/;\_Q 740; L]—E]-q- Eﬁ]?ﬁoi %g]

6718 Atk Tz gslo] Fojsk I 4ke] Ao 3 Aol7} Vel ThF=6.56, p=.013). AAZF Fgo
gk 7 7 W= Table 594 2tk ST AA w2 gt JoME  FATS 6551 A
A o AFT) 3884004 44277 F7E BAT, 7951808 IA 4 Hol dFE ot izl
ZT2 41.95004 41.028 &7F 7Aaskd o AR M 4731004 51612 2AgE bl £ 3F 54
ot Y, A EoRE PSR & Aoz fFost AolE Mol QIUTKF=5.52, p=.022).
Al & Fost zlo]7t {FAEA GETHF=3.58, p=.064). 71ek Ao APARSst A, 12E 2w
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