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Background: This study investigated the effects of tai chi on body composition, self-efficacy, and life
satisfaction of older adults in a Korean community.

Methods: A randomized, control group pretest-posttest, experimental design was used to investigate
42 adults aged 65 years or older. Subjects were divided into an experimental group that underwent tai
chi training for 6 weeks (n = 20) and a control group that did not (n = 22). Body composition, self-
efficacy, and life satisfaction were measured before and after a 6-week tai chi intervention program (5
days/week).

Results: Compared to the control group, the experimental group showed significant reductions in body
mass index (BMI) (p < 0.004) and body fat (p <0.001) and significant increases in skeletal muscle mass (p
< 0.001) and life satisfaction (p < 0.001). Self-efficacy increased in the experimental group but was not
significantly different from that of the control group (p < 0.265).

Conclusion: Tai chi is an effective exercise intervention that may improve body composition and life

satisfaction for older adults.

Copyright © 2019, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

1. Introduction

Exercise is essential for older adults to maintain or recover their
health and have an independent lifestyle. Several studies have re-
ported that various types of exercise are highly conducive to the
physical and mental health of older adults.r™3 Exercises recom-
mended to improve the functional physical fitness of older adults
include aerobic exercises such as walking and cycling, light resis-
tance training, and flexibility exercises to ensure adequate mobility.4

Tai chi, or tai chi chuan, is a globally popular and ancient Chinese
martial art. Movements are performed in a low posture with knees
bent, and the height of the posture and movements have different
features according to the tai chi style; the diverse styles of martial
arts include the Yang style, Wu style, and the recently developed Sun
style.5 Tai chi has been reported by many studies to improve muscle
contraction, blood circulation, and tissue oxygenation in the cardio-
vascular and respiratory systems.ﬁf9 With regard to the musculo-
skeletal system, it improves flexibility, endurance, and upper and
lower limb muscle strength while increasing the peak torque-to-
body weight ratio of eccentric and concentric contractions of the
shoulder extensor and flexor, and it significantly shortens the re-
sponse time of the biceps femoris and gastrocnemius muscles.'®
Aerobic exercise increases energy release, burns body fat, and in-
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creases basal metabolism, ultimately leading to weight loss. Because
of these effects, tai chi is speculated to improve factors such as body
composition, cholesterol, hypertension, blood sugar, and obesity.g'11

Because tai chi is a low-intensity aerobic exercise that involves a
small weight load, it is associated with lower risks of injury than
other exercises. Therefore, it is recommended for older adults who
have arthritis or are at a high risk for faIIing.12 Furthermore, it does
not require separate equipment, which makes it economical and
eliminates any space restrictions. Tai chi also involves easy-to-follow
movements, making it appropriate for older adults.’® One recent
study showed that tai chi is good for preventing or delaying lower
muscle damage, which undermines the quality of life of elderly
individuals.'* Another study reported that an 8-week tai chi pro-
gram for elderly women 64 years or older led to significant reduc-
tions in fatigue, pain, and depression and significant improvements
in self-efficacy and quality of life.*® Tai chi is often performed in
groups, giving the lonely elderly the pleasure of being together, and
as a result, the dropout rate of participants can be reduced.’®

In South Korea, many studies have verified the effects of tai chi
in women or individuals with musculoskeletal diseases; however,
there are few data regarding its effects on the general elderly popu-
lation. This study aimed to investigate changes in body composition,
which are predictors of physical function,*® by randomized con-
trolled trial using 24 forms Yang’s style Tai chi, as well as psycho-
logical changes in men and women aged 65 years or older. We at-
tempted to confirm the potential of tai chi as an exercise program
that effectively prevents diseases in elderly individuals with reduced
physical functions.
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2. Patients and methods
2.1. Study design

This study used a randomized, control group, pretest-posttest,
experimental design to investigate the effects of a 6-week, 24-form
tai chi program (5 days/week) on body composition, self-efficacy,
and satisfaction with life for adults aged 65 years or older.

2.2. Participants

Subjects included 42 elderly men and women aged 65 years or
older who visited a senior welfare center located in Chung-Buk
province, South-Korea who met the selection criteria. The inclusion
criteria were age 65 years or older, no health problems that pro-
hibited exercise. Exclusion criteria were hearing dysfunction that
hindered following along with the exercise program, diagnosis of
and treatment for lower back pain and osteoarthritis, at risk for
falling due to Parkinson and missed more than two sessions of the
intervention program. According to a prior study,9 the required
sample size for the t-test was calculated with G*power to be 18 for
each group to achieve a significance of 0.05, power of 0.80, and an
effect size of 0.5. The withdrawal rate was 20%. Participants were
assigned to each group 22 persons each based on simple ran-
domization using a coin toss. To modify the restrictions of coin toss,
prohibited coin toss repeatedly. Nurse of welfare center generated
the random allocation sequence, social worker enrolled participants
under blinded condition. Finally chief manager of welfare center
assigned participants to interventions. Pretest and posttest mea-
surements were obtained from each patient of the experimental
and control groups in the morning (at 10 am) at multipurpose room
of welfare center blinded participants after assignment. Trained
assistant joined the data collecting procedure. Two participants
withdrew from the study for personal reasons, resulting in 20 par-
ticipants in the experimental group and 22 participants in the con-
trol group, for a total of 42 participants (Fig. 1). This study was ap-
proved by the Institutional Review Board at the Nambu University
(no.1041478-2017-HR-013). Data were collected from October 2017
to November 2017 after individual participated in a 6-week tai chi
intervention program. Exercise was performed in the multipurpose
room of a senior welfare center from 14:00~15:00 (60 minutes per
session). Equal intervention was done for participants want to par-
ticipate in control group after the research.

2.3. Intervention program

The intervention used in this study was a 6-week 24-form
Yang-style tai chi program (60 minutes per session, 5 days/week).
Patients learned the postures of the main exercise under the
investigator’s instruction during weeks 1-6 and repeated the main
exercise of the previous week during every week of training. Exercise
was performed at a senior welfare center. Per the recommendations
by the American College of Sports Medicine,'” exercise intensity was
maintained at a rate of perceived exertion of 11-13 on the Borg
scale. The program comprised a 10-minute warm-up, 45 minutes of
exercise, and a 5-minute cool-down. The principle investigator of
this study instructed the tai chi program, and content validity of the
exercise program was verified by one orthopedic surgeon and one
exercise specialist.

2.3.1. Warm-up
Patients performed a 10-min warm-up, stretching the neck,
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hands, arms, chest, flanks, legs, and calf; raising and turning the
shoulders; and pulling the legs. Each posture was maintained for
20-30 s and repeated twice; intensity was maintained at RPE 8-9.

2.3.2. Main exercise

Patients practiced the 24-posture simplified form of Tai Chi
below with 45 min at RPE 11-13.

(1) Commencing Form, (2) The Wild Horse’s Mane on Both
Sides, (3) The White Crane, (4) Spreads its Wings, (5) Brush Knee and
Step Forward, (6) Playing the Lute, (7) Reverse Reeling Forearm, (8)
Left Grasp the Sparrow’s Tail, (9) Right Grasp the Sparrow’s Tail, (10)
Single Whip, (11) Wave Hands Like Clouds, (12) Single Whip, (13)
High Pat on Horse, (14) Right Heel Kick, (15) Strike to Ears with Both
Fists, (16) Turn Body and Left Heel Kick, (17) Left Lower Body and
Stand on One Leg, (18) Right Lower Body and Bird Stand on One Leg,
(19) Works at the Shuttle on Both Sides, (20) Needle at Sea Bottom,
(21) Fan Through Back, Turn Body, Deflect, Parry, and Punch, (22)
Apparent Close Up, (23) Cross Hands, (24) Closing Form.

2.3.3. Wrap-up
Each session was wrapped up with 5 min of meditation and
deep breathing.

2.4. Tools and methods

2.4.1. Body mass

Height, weight, BMI, skeletal muscle mass, fat mass, and body
fat percentage were measured with Inbody 720 (Biospace, Korea)
using a bioelectrical impedance analysis (BIA). Measurements
were performed during the morning while fasting in comfortable
clothing. BMI was calculated by dividing the weight (kg) by the
square of the height (mz).

2.4.2. Self-efficacy

Self-efficacy refers to one’s belief that he or she can successfully
perform a particular behavior in a particular situation.*® In this study,
we used the 10-item scale suggested by Riggs and Knight (1994).1°
Each item was rated using a 5-point scale, with the scores ranging
from 5 to 50. A higher score indicated higher self-efficacy. Cron-
bach’s alpha in the Riggs and Knight’ study was .79; in our study;, it
was .84.

2.4.3. Satisfaction with life scale
The satisfaction with life scale is used to assess one’s satis-

47 volunteers
completed the questionnaire

2 person couldn’t
attend  Tai-Clu
class

1 person couldn’t
attend Tai-Clu
class

Tai-Clhu
intervention
(N=22)

Matched people
(N=22)

Subjects were recruited to the data analysis ’

o

2 people
withdrew from
the test because
of personal

Experiment group(N=20)
Control group(N=22)

Fig. 1. Flowchart of participant recruitment.
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faction with his or her life overall; Cronbach’s alpha for this scale was
.87 in the study by Diencer et el.?0 Ryu21 adapted the scale for use in
Korea, and the reliability of the scale for Koreans was .86 in the study
by Kim and Kim.22 The scale comprises five items, with each item
rated using a 7-point scale (1: not at all; 7: very true). Scores range
from 7 to 35, with a higher score indicating higher satisfaction with
life. Cronbach’s alpha was .82 in our study.

2.4.4. Data analysis

Data were analyzed using SPSS 18.0 software. The normality of
the measured variables was verified with the Shapiro-Wilk test. Ho-
mogeneity between the experimental and control groups was tested
using the XZ test, Fisher’s exact probability test, t test, and Mann-
Whitney U test. Post intervention changes in the two groups were
examined using the t test and Mann-Whitney U test.

3. Results
3.1. General characteristics of participants

The two groups were found to be homogeneous, with no
significant differences in age, sex, marital status, educational level,
income, weight, or history of exercise (Table 1).

Furthermore, the experimental and control groups did not
significantly differ with respect to pretest measurements of the fol-
lowing dependent variables (Table 2).

3.2. Experimental effects

BMI, fat mass and body fat percentage decreased after the
experiment in the experimental group, but it increased after the
experiment in the control group, indicating a significant difference
between the two groups (Table 3). Change in skeletal muscle mass
before and after the intervention was also significant between
experimental and control groups (Table 3). Self-efficacy did not
change significantly between the experimental and control groups.
The difference in life satisfaction was significant between experi-
mental groups (Table 3).

4. Discussion

Results from this study showed that the 6-week program of Tai
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Chi significantly decreased BMI, fat mass, and body fat percentage
and increased skeletal muscle mass the in the experimental group
and decreased in the control group. The findings of this study are in
line with those of previous studies. Tai chi was effective for lowering
the body fat, body weight, and BMI of elderly individuals, 23
including in a hypertension group.24 In a study comparing 12 weeks
of 24-form tai chi, silver dance, and band exercises for elderly
women,?” tai chi significantly reduced body weight, BMI, and dia-
stolic blood pressure but band exercise did not, suggesting that
resistance training or the intensity of the personalized exercise was
insufficient to induce increased basal metabolism. Although tai chi
training had positive effects on the flexibility, muscle strength,
muscle endurance, cardiovascular endurance, and body composi-
tion of elderly women,?® tai chi may be ineffective for inducing
changes in body composition parame‘cers,27

Tai chi is a low-intensity aerobic exercise with several verified
effects.’>28 The various styles of tai chi are similar, and all move-
ments are performed in the bent-knee posture. Therefore, tai chi
requires greater knee muscle activity and weight load than general
walking does. However, the height of the posture varies according to
the style of tai chi, which leads to differences in muscle activity,
weight load, and, consequently, differences in the intensity of the
program. The length and frequency of exercises may have an impact
on outcomes. Most studies use Sun-style tai chi for patients with
musculoskeletal diseases, such as arthritis.® However, we used
Yang-style tai chi because our study population did not include
individuals with functional limitations caused by arthritis or neuro-
logical causes. The 24-form tai chi used requires the subject to
assume the lowest posture with the hands at medium height. We

Table 2

Homogeneity test for dependent variables (N = 42)
Exp (n=20) Cont (n=22)

Variable torZ p
Mean+SD Mean £SD

245+£35 246+26 -.07° 0.937

BMI (kg/m?)

Skeletal muscle mass (kg) 209+4.6 23.4+43 -1.7 0.090
Fat mass (kg) 19.7+6.5 17.6+6.6 1.03° 0.307
Body fat (%) 33.1+7.5 28.5+9.84 1.69 0.099
Self-efficacy score 22.1+34 20.8+4.0 1.05 0.298
Satisfaction with life scale score  32.0+3.5 32.6+t4.5 -42 0.674

® Mann-Whitney U test.
BMI: body mass index; Exp: experimental group; Cont: control group.

Table 1
Homogeneity test for general subject characteristics (N = 42)
Exp (n = 20) Cont (n=22)
Characteristics x*/torZ p
Mean £ SD or n (%) Mean £ SD or n (%)
Age (years) 71.6 £6.0 70.6 £7.0 A7 0.636
Sex Male 11 (55.0) 10 (45.5) .60 0.548
Female 9 (45.0) 12 (54.5)
Marital status Married 15 (75.0) 15 (68.2) -.27 0.787
Others 5(25.0) 7(31.8)
Education level Middle school or less 15 (75.0) 19 (86.4) : 0.372
High school or more 5(25.0) 3(13.6)
Religion Yes 14 (70.0) 14 (63.6) .85 0.398
No 6(30.0) 8(36.4)
Economic status Good 13 (65.0) 15 (68.2) 1.13° 0.263
Not good 7 (35.0) 7 (31.8)
Body weight (kg) 58.0+11.5 60.4 £ 6.5 -.85 0.397
Exercise experience Yes 11 (55.0) 10 (45.5) .00 1.000
No 9 (45.0) 12 (54.5)

? Fisher’s exact probability test; b Mann-Whitney U test.

Exp: experimental group; Cont: control group; SD: standard deviation.
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Table 3

Comparison of dependent variables between groups before and after experiment (N = 42)

Variables Pretest (n = 20) Posttest (n = 22) Difference (Pre-Post) torZ p

BMI(kg/m?) Exp 245435 241435 03+1.0 3.02° 0.004
Cont 246126 25.2+2.7 -0.6+1.0

Skeletal muscle mass (kg) Exp 209+4.6 23.2+5.8 22425 -4.52 0.001
Cont 234143 21.7+3.9 1.6+£29

Fat mass (kg) Exp 19.7+6.5 17.9+6.1 1.8+238 3.84° 0.001
Cont 17.6 £ 6.6 206 £7.1 -3.0+£4.9

Body fat (%) Exp 33.1+7.5 30.7+7.9 23+3.2 3.94 0.001
Cont 28.5+9.8 33.3+10.4 -4.8+7.5

Self-efficacy score Exp 22.1+34 229+3.8 -0.8+29 -1.13 0.265
Cont 20.8+4.0 20.8+3.5 0.0+1.5

Satisfaction with life scale score Exp 32.0+3.5 36.1+2.9 -4.1+4.0 -4.74 0.001
Cont 32.6+4.5 31.6+5.2 1.0+2.5

® Mann-Whitney U test.
BMI: body mass index; Exp: experimental group; Cont: control group.

speculated that our tai chi program was able to reduce body weight,
fat mass, and body fat percentage because Yang-style tai chi is a
moderate-intensity exercise (55% of peak oxygen consumption, 58%
of HRR, Heart Rate Reserve) that can increase basal metabo-
lism.>11.28.29 Despite the fact that our tai chi program was limited to
6 weeks, the effects of our program on body composition was equal
to that of a 12-week or longer tai chi or combined exercise pro-
gram,ll’m’zs’30 possibly because the frequency of our program was
relatively high (5 days/week). This should be taken into consider-
ation when planning tai chi exercise frequencies. These findings
reflect other studies indicating that combined exercise programs did
not induce significant changes in BMI and waist-to-hip ratio but did
lead to significant reductions in weight and fat mass while signifi-
cantly increasing fat-free mass.>%31 The present study confirmed
that tai chi has an impact on body composition by reducing body fat
and increasing fat-free mass. Based on these findings, tai chi can be
considered a program that has the potential to improve obesity and
skeletal muscle mass in the elderly.

The experimental group in our study had significant impro-
vements in satisfaction with life and self-efficacy compared to the
control group. These results were in line with previous findings that
physical activity bolsters mental weII-being3'26 and that tai chi’s
unique feature of gigong stabilizes breathing and consciousness,
leading to mental and psychological stability and better quality of
life.1>2328 Additional research is needed to elucidate whether such
mental and psychological effects are attributable to the moderate-
intensity aerobic exercise provided by tai chi or to the characteristic
gigong respiration of tai chi.

5. Conclusion and suggestions

This study was a randomized, control group, pretest-posttest,
experimental study aimed at investigating the effects of a 6-week
24-form tai chi program (5 days/week) on body composition, self-
efficacy, and satisfaction with life for men and women aged 65
years or older living in local communities. Compared to the control
group, the experimental group had significantly improved body
composition, self-efficacy, and satisfaction with life.

This study has several limitations to a randomized control group
pretest-posttest studies, existing possibility of reactive measure-
ment effect, including a small sample size (N = 42), relatively short
intervention duration (6-weeks), and the findings cannot be gen-
eralized because the participant’s individual differences especially
diet, activity of living and underline metabolic disease were not con-
trolled for. But this study is meaningful for nursing practice because

it verified that tai chi improves body composition and efficiently
identified a method of promoting health with psychological benefits
for elderly adults. Future studies should be performed to investigate
the physiological, mental, psychological, and social effects of tai chi
on older adults living in Korea.
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