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Objective: Alternative approaches to weight control and physical
activity are increasingly needed. Numerous factors influence weight
management, including the choice of physical exercise. No study has
previously examined the therapeutic effect of a multidisciplinary
weight management program incorporating Tai Chi (TC) exercises
among sedentary obese women.

Design: Randomized intervention trial with blinded medical
provider.

Setting: In day hospital consultations.
Participants: Twenty-one obese women.

Intervention: All subjects participated in a 10-week weight
management program that was part of usual care and included
a hypocaloric balanced diet, a weekly physician/psychologist/
dietician group session, and an exercise program. For the exercise
component, subjects were randomized to either a 2-hour weekly
session of TC or a conventional structured exercise program.

Main Outcome Measures: Changes in weight, body composition,
heart rate, blood pressure, mobility scores, mood, Three Factor Eating
Questionnaire scores, and General Self-Efficacy.

Results: The TC arm improved in resting systolic blood pressure,
chair rise test, mood, and reduced percent of fat at week 10 and at
6 months follow-up. General self-efficacy was enhanced in both
groups and maintained at 30 weeks.

Conclusion: The observed benefits over a 30-week period of
a multidisciplinary weight management program incorporating TC
exercises on physical functioning mood and dietary restraint need
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further understanding of how sedentary obese women adhere to
physical activity like TC or other alternative exercises.

Key Words: Tai Chi, obese women, fat mass, mobility scores, mood,
general self-efficacy
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INTRODUCTION

Obesity is a major health problem in industrialized
countries. Although obesity is a chronic disorder of multifac-
torial etiology, sedentary lifestyle is assumed to be a key
determinant in its development and maintenance." Numerous
studies have underlined the negative impact of a sedentary
lifestyle on quality of life, depression, and anxiety, which are
common features of obesity.! The promotion of light-to-
moderate exercise for obese people has been shown to be
associated with health benefits."* Tai Chi (TC) is a safe self-
paced mild to moderate intensity type of exercise with origins
in traditional Chinese martial and healing arts.> The reported
benefits of TC exercises include reduced pain and anxiety* and
improved self-efficacy, particularly in the elderly.’ Cardiovas-
cular benefits have also been shown for patients with chronic
heart failure.> As a light-to-moderate exercise, TC has been
used in physically deconditioned patients with various health
conditions. While it may have some potential health benefits,
no previous studies have explored the effects of TC exercises
among obese subjects. The aim of our study was to compare the
effects over 10 weeks of a multidisciplinary weight manage-
ment program incorporating TC or a conventional structured
exercise program for obese women on clinical and psycho-
logical variables. The authors hypothesized that TC exercise
may be as efficient as a conventional structured exercise
program in improving psychological and physical functioning.

MATERIALS AND METHODS

Subjects

Participation was proposed to 72 obese female out-
patients during individual sessions. Obese subjects (defined as
having a BMI = 30 kg/m?) were eligible to participate if they
were sedentary women, defined as taking less than 20-min of
planned exercise per week during the preceding 4-week
period. Of the original pool, 51 patients were excluded for 1 or
more of the following criteria: resting blood pressure
(BP) = 180/110 mmHg, if they were taking medications
known to interfere with lipid metabolism, if they had any

49



Dechamps et al

Clin | Sport Med ¢ Volume 19, Number 1, January 2009

musculoskeletal conditions or injuries or had previous
experience of TC. Persons with bulimia nervosa, binge eating
disorder, significant depression, or other psychiatric distur-
bances were excluded. The Institutional Review Board of the
State Hospital Research University, Bordeaux, France,
approved the study protocol. Twenty-one women (BMI,
38 = 6 kg/m? mean age, 44.4 + 11.9 years) gave their
written informed consent.

All patients participated in a 10-week weight manage-
ment program that was part of usual care and included
a hypocaloric individualized balance diet monitored weekly by
a dietician using food and exercise records, a weekly
physician/psychologist/dietician group session, and an exer-
cise program. For the exercise component, subjects were
randomized to either a 2-hour weekly group session of TC
or a conventional structured exercise program. Physician/
psychologist/dietician and assessors were blinded to treatment
group allocation. The intervention groups were randomly
determined by a computer-generated random number to a 1:1
ratio of either a TC (n = 11) or a conventional structured
exercise (E) program (n = 10). Blind allocation concealment
was used to prevent previous knowledge of the upcoming
assignments; the recruiter and the assigner were two different
people (Figure 1). When inclusion criteria were met, one
patient number at a time was instantaneously randomized by
the assigner without any possibility of deciphering the assign-
ment allocation scheme. The program was derived (frequency/
duration of session) from the usual care practice of this setting.
All sessions were held at the hospital facilities and consisted of
a 2-hour group session once a week during the 10-week
program. Participants in both groups were encouraged to
engage in additional cardiovascular exercise (eg, walking).
After the 10 weeks, subjects were asked to report on an
exercise record in minutes any light-moderate-intense physical
activity that they performed.
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FIGURE 1. Flow of patients through the trial.
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The TC classes were taught by an experienced instructor
who followed an adapted variation of the Yang style, which
emphasizes body sensation, awareness of multidirectional weight
shifting, body alignment, and multisegmental movement
coordination.® Breathing and conventional TC muscular rein-
forcement exercises were integrated in the TC routine. The
instructor highlighted the TC theory of mind-body balance,
which focuses on cognitive and behavioral strategies to
strengthen willingness. The E sessions were taught by a
physiotherapist and consisted predominantly of abdominal
exercises, leg reinforcement, controlled breathing, and relaxation.

Physical and psychological measurements were per-
formed at baseline, at the end of the 10-week program, and at
week 30. Body weight and height were measured, and BMI
was calculated. Body composition was assessed using air-
displacement BOD POD (Life Measurement, Concord,
California).” The patients’ physical mobility scores were
performed using the Timed Up-and-Go (TUG) test (time
taken to rise from a chair, walk 10 feet, return, and sit down) and
Chair Rise test (timed taken to rise 10 times from a chair).
Self-efficacy was assessed using the General Self-Efficacy
(GSE) scale, with higher scores indicating higher self-efficacy.®
Norms and validity of the GSE can be found at http:/www.
ralfschwarzer.de/.

Mood was measured using the Beck Depression
Inventory Short Form (BDI-SF),’ with higher scores indicating
a more depressive state. Cognitive restraint, disinhibition, and
hunger were measured using the French version of the Three
Eating Factor Questionnaire (TEFQ), with higher scores
indicating more cognitive restraint, disinhibition, and
hunger.'*!!

Statistics

Values are expressed as means * standard deviation.
The results were analyzed using confidence limits around
estimates at 95% for the change values. Aberrant data from
exercise logs were not considered consistent for exercise
activity estimations. This was a pilot study, so multiple
comparisons were not accounted for.

RESULTS

There was no significant difference in the 2 groups at
baseline (Table 1). All patients completed the 10-week
program and 30-week follow-up. No adverse events occurred
during the study period. At the end of the program, BMI did
not differ between the 2 groups (Table 1). All patients
complied with the caloric reduction portion. However, fat mass
and percent of fat were lower in the TC group than in the E
group. Resting systolic BP, resting heart rate, and time taken at
the TUG and the Chair Rise test were reduced in the TC group
at 10-weeks and were maintained at 30-week follow-up. GSE
improved, and Beck scores decreased in the two groups, with
a trend in favor of the TC group. At 10 weeks, dietary restraint
was significantly reduced above the normal level in the TC
group, whereas the E group had a slight increase.'® During the
follow-up period, no difference was observed between
patients’ reports of moderate intensity exercises (ie, mostly
walking) per week in the TC group (mean 60 * 65 min) and
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TABLE 1. Changes in Clinical and Psychological Variables in the 2 Groups of Patients (Mean = SD)

Change (SD) from

Change (SD) from

Difference From
Baseline to 30 Weeks
Between Groups

Variables/Groups Baseline Week 10 Baseline [CI 95%] Week 30 Baseline [95% CI] (TC-E) [95% CI]

Weight (kg)
Diet + TC 959 (14.7)  92.5(15.9) —3.4 (3.9) [-6.1 to —0.8] 93.7 (19.4) —2.2(8.3) [—7.8 t0 3.3] —1.8 [—8.5 t0 4.9]
Diet + exercise ~ 100.2 (19.2)  102.1 (21.4) 1.9 (10) [~5.2 to —9.1] 100.4 (22.2) 0.2 (9.6) [~6.7 to 7.2]

BMI (kg/m?)
Diet + TC 37.4 (4.8) 36 (5.6) —1.3 (1.5)[-2.3 to —0.3] 36.5 (6.8) —0.9 (3.3) [-3.1 to 1.3] —0.6 [—3.4 t0 2.2]
Diet + exercise 38.5(7.3) 39.3 (8.2) 0.7 (4) [—2.1 to 3.5] 38.5(7.9) —0.05 (3.9) [-2.8 to 2.7]

Fat (kg)
Diet + TC 46.6 (9) 42.6 (9.5) —4 (3.5)[—6.4 t0o —1.7] 43.9 (13.2) —2.7(7.42) [-7.7 t0 2.3] —1.5[—7.8 to 4.88]
Diet + exercise 49.7 (13.7) 51.5 (13.6) 1.8 (9.3) [—4.9 to 8.5] 48.8 (16.9) —0.97 (8.5) [—7.1 to 5.1]

Fat Free Mass (kg)
Diet + TC 49.3 (7.7) 49.9 (8.8) 0.6 (2.8) [—1.3 to 2.5] 49.8 (9.9) 0.5 (3.8) [—2.1 to 3.1] —0.3 [—5.1 to 4.4]
Diet + exercise 50.5 (7) 50.6 (9.2) 0.1 (5.2) [—3.5 to 3.8] 51.6 (9.6) 1.2 (4.7) [-2.1 to 4.6]

Percent of fat (%)
Diet + TC 48.5 (4.3) 45.6 (5.1) —29(24)[-44t0 —1.2] 449 (7.2) —3.6 (4.8) [-6.8 to —0.3] —4.2[—8.51t00.1]
Diet + exercise 50.3 (7) 48.1 (4.7) —22(54)[-6to 1.7] 48.9 (8) —1.4 (6.5) [—6.1 to 3.3]

Resting SBP (mmHg)
Diet + TC 147.3 (19.7) 124 (20.1) —23.3 (20.4) [—37 to —9.6] 126.7 (15.6) —20.6 (17.5) [-32.3 to —8.8] —10.8 [—24.8 to 3.1]
Diet + exercise ~ 141.6 (12.1)  137.6 (19.3) —4(20.4) [—18.7 to 10.5] 130.6 (12.1) =11 (16.3) [—22.7 t0 0.7]

Resting DBP (mmHg)
Diet + TC 829 (174) 72.1(11.2) —10.8 (12.3) [—19 to —2.4] 79.7 (14.3) —3.2 (14.9) [13.2 t0 6.8] —23[—14.5t0 9.8]
Diet + exercise 763 (12.7)  74.6 (11.7) —1.6 (14.1) [-11.8 to 8.5] 723 (7.7) —4 (14.2) [—14.2 t0 6.2]

Resting Heart Rate (BPM)
Diet + TC 83.4 (17.3) 779 (12) —=5.5(11.1) [-13 to 2] 77.3 (9.9) —6.1 (20.9) [—20 to 2.8] —12.5 [-28 to 3]
Diet + exercise 79.3 (11.6) 85.4 (17.3) 6.1 (12.8) [—3 to 15.3] 86.3 (11.4) 7 (9.9) [—0.05 to 14.1]

Timed Up-and-Go (seconds)
Diet + TC 7 (1.6) 5.8 (0.9) —1.2 (0.9) [-1.8 to —0.6] 6.3 (0.9) —0.7 (1.4) [-1.7 t0 0.2] —1.1[-1.8 to —0.3]
Diet + exercise 7.1 (1.3) 6.4 (1.1) —0.7 (0.9) [-1.3 to 0.04] 7.5 (0.5) 0.4 (1.2) [—0.4 to 1.3]

Chair Rise test (seconds)
Diet + TC 16.9 (3) 12.9 (1.9) —4 (2) [-5.3 to —2.6] 13.6 (3.5) —-33 (3.8) [-5.9 to —0.7] —-3.6[-5.9 to —1.3]
Diet + exercise 18.1 (5.5) 15.5 (3.1) —2.6 (4) [—5.6 t0 0.3] 18.4 (5.2) 029 3) [~1.9t0 2.4]

General Self-Efficacy (0—40)
Diet + TC 27.6 (6.6) 354 (3.5) 7.8 (6.4) [3.5 to 12.1] 35 (2.4) 74 (5.7) [3.6 to 11.3] 56 [—1.1t0 12.3]
Diet + exercise 29.3 (5.7) 32.5(6.4) 3.2 (3.7) [0.6 to 5.8] 313 4) 2 (7.8) [-3.5t0 7.6]

Beck Depression Inventory (0-39)
Diet + TC 9.6 (7) 44 (4.2) —5.2(7.2) [-10.1 to —0.4] 1.8 (3) —7.8(7.3) [-12.8 to —2.9] —2.1[-9.4 to 5.1]
Diet + exercise 11 (7.4) 7.8 (7.3) —3.2(7)[—8.2 to 1.8] 4.7 (7.1) —6.3 (7.3) [-11.5t0 —1]

Dietary restraint (0-21)
Diet + TC 12.3 (3.2) 9.55 (3.9) —28 (4)[—5.5t0 —0.1] 14.2 (2.1) 1.9 (4.3) [-1.0 to 4.8] —1.2[-4.5t02.2]
Diet + exercise 11.3 (3.7) 13.4 (3.1) 2.1 (2.6) [0.3 to 4] 14.7 (2.9) 3.4 (3.6) [0.8 to 6.1]

Disinhibition (0-16)
Diet + TC 10.2 (2.9) 8 (2.6) —2.2 (4)[—4.9 to 0.4] 8.3 (3.5) —1.9 (4.2) [-4.9 t0 0.4] 2.6 [—5.8t0 0.5]
Diet + exercise 8.5 (4.6) 9 (4.3) 0.5 (3.7) [—2.1 to 3.2] 8.5 (2.6) —0.04 (3.5) [—2.6 to 2.4]

Hunger (0-14)
Diet + TC 4.7 (3.3) 4.1 (3.2) —0.6 (3.1) [-2.7 to 1.5] 39 (2.1 —-1.2(3.1) [-3.2t0 0.9] 0.1 [—31t03.2]
Diet + exercise 5.7 (3.9) 5.4 (3.7 —-03 (2.7) [-2.2 10 1.7] 39 (2.1 —1.8 (2.7) [-3.7 t0 0.1]

All values are expressed as mean (SD). SDP, systolic blood pressure; DBP, diastolic blood pressure. No statistical difference was found in any of the baseline measures. The 95%
Confidence Intervals (95% CI) are given for the change in values.
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FIGURE 2. Individual trajectories in percent of fat change over
the 30-week period.

30 weeks

the E group (60 = 67 min). Individual and group change
trajectories from baseline to 30 weeks for percent of fat and
Chair Rise test time are presented in Figure 2, Figure 3,
Figure 4 and Figure 5, respectively.

DISCUSSION

This pilot study is the first to report benefits from
a multidisciplinary weight management program incorporat-
ing TC exercises compared with conventional structured
exercises among obese women. The small sample size may
have limited the reliability of the patients’ declarative data
concerning their food records, exercise log, and the weight loss
interpretation. The potential lack of statistical power also
limits the interpretation of the benefits of TC compared to
conventional structured exercises. However, the psychological
improvements seen in the TC arm in this study were probably
clinically important.

TC exercises have been found to enhance adhesion to
physical activity’ and encourage people to engage in
additional exercises.' This could potentially explain the weight
loss difference in favor of TC, although no difference was
found in the exercise log with the E group. The observed
effects of the multidisciplinary TC program on physical func-
tioning and mood in these obese patients confirms the moder-
ate aerobic effect of TC.? The psychological improvements in

54
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42

Baseline 10 weeks 30 weeks

FIGURE 3. Mean change per group in percent of fat over the
30-week period.
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FIGURE 4. Individual trajectories at the Chair Rise test over the
30-week period.

both groups are consistent with our hypothesis and previous
studies on lifestyle changes and mood enhancement using
moderate intensity exercise with a lifestyle approach.'*'?
Adding guided enactive mastery and promoting self-confidence
in a multidisciplinary program may be favorable to body
composition changes and mood, may lead to normal cognitive
restraint and disinhibition, and may enhance self-efficacy to
overcome barriers to physical activity and negative self-
beliefs.®!'* The improvement noted in the 2 groups in GSE is
noteworthy because it refers to successful coping and implies an
internal stable attribution of success. Furthermore, it has been
proved to be closely linked with patterns of physical activity and
lifestyle changes in obese populations.'”

In contrast to other forms of rehabilitation, TC
encourages patients to move slowly and fluidly and to find
rest in movement, which may be beneficial for physically
deconditioned patients. Moreover, TC may be a response to
patients’ expectations and answer their need for new forms of
therapy. We did not evaluate patients’ expectations as
a possible confounding variable; therefore, future investiga-
tions should explore this possible moderating effect.

21
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FIGURE 5. Mean change per group at the Chair Rise test over
the 30-week period.
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CONCLUSION

The observed benefits of TC exercises in a multidisci-
plinary weight management program conducted among obese
women provide new insights into the relationships between
physical therapy programs and patients’ needs. Therefore,
future studies should focus on how obese patients adhere to
physical exercise programs.
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