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The Effects of Tai Chi Exercise on Physiologic,
Psychological Functions, and Falls among Fall-Prone
Elderly

Choi, Jung Hyun* - Moon, Jung Soon** - Sohng, Kyeong Yae***

This study was a quasi-experimental study of non-equivalent control group pretest and
posttest design. The purpose of this study was to determine the effect of Tai Chi exercise
program on physical functions, psychological functions, and fall among the fall-prone
elderly. The data were collected from September 19, 2001 to January 31, 2002.

The study, conducted at two facilities located in Kwang-ju, was targeted to the
ambulatory aged 60 years or older who had at least one of the key fall risk factors.

Experimental group participated in Tai Chi exercise for 40 minutes per one time and
three times a week for 12weeks at an auditorium.

Fifty nine fall-prone elderly were assigned to 12-week Tai Chi exercise program
(n=29) and control group (n=30). They underwent tests of lower muscle strength, time
for chair stand, balance, flexibility, depression, falls efficacy, fear of falling, and numbers
of fall at the baseline and at the 12th week. Numbers of fall and fall injuries were
monitored for 16 weeks(12-weeks intervention plus 4-week follow-up periods) using fall
calendar. Each participant was given a calendar to record the numbers of fall per day
for a month. The calendars were collected at the last week of each month.
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1. Tai Chi exercisers showed significant improvement in the strength of knee flexors, and
ankle dorsiflexors and plantarflexors compared to the control group. The experimental
group had improvement in the strength of knee extensors while the control group did
not, with no statistical significance.

9 Tai Chi exercisers reported positive change in the average time of chair stand as
compared to the control group.

3. Tai Chi exercisers had significant improvement in flexibility as compared to the control
group.

4. There was no significant difference in the depression between the two groups, even
though the Tai Chi exercisers maintained depression score in the same level while the
others were increased.

5 Tai Chi exercisers showed significant improvements in the falls efficacy as compared to
the control group. The falls efficacy was significantly improved among the experimental
group while the opposite was identified among the control group.

6. The experimental group reported the significant reduction of the fear of fall, whereas
control group reported the opposite.

7. Of the 59 subjects for 16weeks(12weeks intervention period and 4weeks follow up), 9
(31.0%)of the 29 in exercise group and 15 (50%) of the 30 in the control group fell
(relative risk= 0.62. 95% CI 0.32-1.19), even with no statistical difference.

The results suggest that the Tai Chi exercise program can improve the strength of
knee flexors, ankle dorsiflexors and plantarflexors, chair stand. flexibility, falls efficacy,

and fear of falling for the fall-prone elderly.

Key concept : Older adults, Tai Chi exercise, Fall
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(Table 1). General characteristics between the experimental and control groups(n=59)

Characteristics EX;(EI(;)Z 9) Conlf].o((r:%—)SO) 2% ort P
Gender

Male 6 (20.69) 9 (30.00) 0.67 0412
Female 23 (79.31) 21 (70.00)

Educational level

Uneducated 18 (62.07) 20 (66.67) 2.16  0.541
Primary school 7 (24.13) 8 (26.67)

Above middle school 4 (13.80) 2 ( 6.66)

Age(yrs.)

60 - 74 9 (31.03) 7 (23.33) 044 0.506
75 = 20 (68.97) 23 (76.67)

Fall in past 1 year (n) 19 (65.52) 17 (56.67) 0.48 0.486
Residence period (yrs.) (Mean=SD) 5.53 (5.64) 5.22 ( 4.74) 0.23 0.820

Exp. : Experimental group

Cont. : Control group

(Table 2) Physical and psychological characteristics between the experimental

and control groups (n=59)
. Exp. (n=29) Cont. (n=30)

Variables Mean * SD Mean = SD t P
Muscle strength (kg)
Knee flexors 8.50( 5.22) 11.67( 4.92) -2.397 0.020
Knee extensors 12.00 ( 6.03) 12.18( 5.77) -0.117 0.907
Ankle dorsiflexors 10.31 ( 5.62) 12.70( 4.48) 1.809 0.076
Ankle plantarflexors 18.12( 6.93) 19.70( 5.98) -934 0.354
Mobility
Chair stand (sec.) 3.53( 1.91) 2.89( 2.85) 1.02 0.313
Balance
One leg stand(eye open) 1.52( 0.92) 3.03( 3.54) -2.251 0.031
One leg stand(eye closed) 1.42( 1.08) 1.42( 1.22) 0.018 0.986
Flexibility (cm) -3.11( 6.66) -3.47( 7.45) 0.20 0.846
Depression 4.76( 3.69) 3.83( 3.04) 1.05 0.297
(range 0-15)
Falls efficacy 87.93(12.81) 88.97(10.29) -0.34 0.733
(range 10~100)
Fear of falling 18.83( 5.10) 18.90( 6.58) -0.05 0.963

(range 11-44)

Exp. : Experimental group

Cont. : Control group
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(Table 3) Comparison of muscle strength between the experimental and control group

Difference

Variables Before Tx After 12weeks (After-Before) tor F P

Mean(SD) Mean(SD) Mean(SD)
Knee flexors(kg)
Exp. 8.50(5.22) 10.37(3.30) 1.87(4.05) 3.75 000
Cont. 11.67(4.92) 9.26(3.28) -2.41(4.68)
Knee extensors(kg)
Exp. 12.00(6.03) 13.48(2.75) 1.47(5.02) 1.42 161
Cont. 12.18(5.77) 11.84(5.15) -0.35(4.82)
Ankle dorsiflexors(kg)
Exp. 10.31(5.62) 12.24(3.44) 1.93(4.20) 3.75 000
Cont. 12.70(4.48) 10.30(3.73) -2.40(4.64)
Ankle plantarflexors(kg)
Exp. 18.12(6.93) 19.42(3.14) 1.29(6.13) 4.45 000
Cont. 19.70(5.98) 13.83(3.90) -5.87(6.23)

t : Unpaired t-test Exp. : Experimental group Cont. : Control group

(Table 4) Comparison of mobility, balance, flexibility variables between
the experimental and control group

Difference
Variables Group Before Tx After 12weeks (After-Before) t P
Mean(SD) Mean(SD) Mean(SD)
Mobility
Chair stand(sec.)
Exp. 3.53(1.91) 2.49(1.41) -1.05(1.84) -2.72 010
Cont,. 2.89(2.85) 4.23(4.41) 1.34(4.42)
Balance(sec)
One leg stand(eye open)
Exp. 1.52(0.92) 2.68(2.65) 1.16(2.29) 2.60 012
Cont. 3.03(3.54) 2.45(2.82) -0.58(2.80)
One leg stand(eye closed)
Exp. 1.42(1.08) 1.76(0.95) 0.34(0.93) -0.41 682
Cont. 1.42(1.22) 1.91(1.45) 0.49(1.77)
Flexibility(cm)
Exp. -3.11(6.66) 1.00(6.43) 4.10(5.86) 2.98 004
Cont. -3.47(7.45) -3.83(8.68) -0.37(5.66)

t : Unpaired t-test Exp.

: Experimental group Cont. : Control group
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(Table 5) Comparison of psychological characteristics between the experimental and

control group

Difference
Variables Group Before Tx After 12weeks (After-Before) t P
Mean(SD) Mean(SD) Mean(SD)
Depression Exp. Cont.
4.76( 3.69) 4.10( 3.17) -0.66( 3.61) -1.17 247
3.83( 3.04) 4.20( 2.86) 0.37( 3.09)
Falls efficacy Exp. Cont.
87.93(12.81) 93.55( 9.05) 5.62(10.35) 3.95 000
88.97(10.29) 84.80(12.45) -4.17( 8.65)
Fear of falling Exp. Cont.
18.83( 5.10) 17.24( 6.16) -1.59( 4.47) -2.66 010
18.90( 6.58) 20.57( 7.67) 1.67( 4.92)

t : Unpaired t-test Exp. : Experimental group Cont. : Control group

(Table 6) Distribution of fallers

Exp.(n=29) Cont.{n=30) Total o .
Frequency N(%) N(%) N(%) P RR(95%CL)
13] 7( 36.8) 12(63.2) 19(100.0) 0.260
23] 1( 25.0) 3(75.0) 4(100.0)
43| 1(100.0) 0(0) 1(100.0)
Total 9( 37.5) 15(62.5) 24(100.0) 0.62(0.32-1.19)

Exp. : Experimental group Cont. : Control group

P values obtained from x? -test

* Relative risk statistic compares exerciser(n=29) with control(n=30)
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(Table 7) Severity in injury of fallers

Severity of injury Exp. Cont, Total P
N(%) N(%) N(%)
Low level
No pain, no injury 3 2 0.506
Pain, no injury 4 9
Bruise no help needed 3 3
Sub-total 10(41.7) 14(58.3) 24(100.0)
High level
Pain,medical help required 2 3
Fracture or admission 1 1
Sub-total 3(42.9) 4(57.1) 7(100.0)
Total 13(41.9) 18(58.1) 31(100.0)

Exp. : Experimental group Cont. : Control group
x: P{0.05, P values obtained from x? -test

< outsled 58 84otH(Skelton et al.,
1995).
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