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ABSTRACT

Objective: India is considered to be a diabetic capital as many Indians are diabetic. The common treatment for diabetes is medication. The purpose
of this study is to bring out the other remedial measures for diabetic treatment and to create awareness among the people about the alternative
measures. This study is about the effect of balancing exercise and tai chi exercises for early diabetic. It is, therefore, possible that an individual can
experience a noticeable decreased in blood glucose following a balancing exercise and modified tai chi program. This study is to find out the effect of
balancing exercise and tai chi program and to compare the effectiveness.

Methods: Once the study is approved by the institutional review board, 50 samples from 65 volunteers with Type 2 diabetes between the age group
of 25-35 years were selected from the ACS Medical College and Hospitals based on the inclusion criteria. After getting the consent, the samples were
equally divided into two groups; Group A: Balancing exercise and Group B: Tai chi exercise. Both groups received intervention for 8 weeks 6 days/
week 2 sessions/day. Pre- and post-test was done using the outcome measures of blood glucose levels (glucometer), body mass index, and waist
circumference (inch tape).

Result: On comparing the mean values of waist circumference and blood glucose level between Group A and B, both the groups showed significant
reduction in the post-test values. However, Group B tai chi for diabetes shows the mean (34.4) which is effective than the Group A (38.5) for waist

circumference (in inches) and also Group B (156.70) is effective than the Group A (184.10) for blood glucose level (mg/dL) at p<0.05.

Conclusion: The study concluded that the balancing exercise and tai chi exercise are effective in the reduction of blood glucose level and waist
circumference. However, tai chi is more effective than the balancing exercise.
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INTRODUCTION

India is the diabetes capital at home to 69.1% of diabetic patients.
Indians were the second highest in the incidence rate after China
[1]. It is possible to stop or delay the onset of Type 2 diabetes (T2D)
by reducing lifestyle risk factors through moderate weight loss and
increased physical activity. Several studies have shown the lifestyle
changes that include exercise can significantly delay and possibly
prevent diabetes [2]. If good glucose control is not achieved overtime,
prolonged hyperglycemia can lead to destructive and several outcomes
such as retinopathy, nephropathy, neuropathy, cardiovascular disease,
stroke, pressure ulcers neuropathic wounds loss of peripheral
protective sensation gangrene, limb amputation, and death.

Balancing a body requires coordination of input from multiple sensory
systems including the vestibular, somatosensory, skeletal system
(muscles, joints, and their sensors), and visual systems. It has a possible
impact of reducing the glucose level in the blood. Tai chi is just an
internal Chinese martial art practiced for both its defense training and
its health benefits. Tai chi has been introduced to health professionals
as a moderate intensity aerobic exercise. The training of tai chi involves
to primary features: Taolu - slow sequence of movements and tuishou
for training movement principles of the form with a partner, the
modified tai chi program for people with poorly controlled T2D reduces
the glycemic level and enhance physical and social functions [3].

Hence, the balancing exercise and tai chi exercise believed to have an
impact in reducing the blood glucose level. The purpose of this study is

to determine the extent of effectiveness of balancing exercise and tai chi
program on diabetes and to compare their effects.

METHODS

Once the study is approved by an institutional review board, 50
participants were selected among 65 volunteers from ACS Medical
College and Hospital, Chennai, with the age group of 25-35 years
(mean age-31.8). After pre-test measurements of glycemic level and
waist circumference, participants were randomized into two groups
(A and B). The samples were included if they were aged between
25 and 35 years had glycosylated hemoglobin (HbA1C) levels for
the past 2 years. They were also obliged to be sedentary, defined
as reporting never having participated in the structured exercise
program or recreational physical activity. Subjects were excluded if
they had uncontrolled DM above 3 years, congestive cardiac failure,
unstable angina, acute myocardial infarction, proliferative diabetic
retinopathy, uncontrolled hypertension, and renal insufficiency. The
subjects were fully explained about the benefits of participating
in the study and asked to fill the consent form in acceptance with
participation of the study which is duly signed by the participants
and the researcher.

Group A performed balancing exercise program involving single limb
stance, heel to toe, dynamic walking, knee marching and body circle
repeated for 10 sets/2 sessions for about 40 min in the 2 weeks, and
progressed to the repetition of 20 sets/2 sessions in the next 2 weeks.
The exercise was progressed from a stable platform to unstable
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platform with a form-based support and wobble board along with upper
extremity exercises combined with perturbations for the next 4 weeks.
Group B received tai chi for diabetes (TCD) program developed by Lam
(based on a standardized form of 21 movements from the combined
Yang and sun style of tai chi). It consists of 5 min of warm-up exercises,
40 min of tai chi movements, and finally 5 min of cool down exercise.
Group B received exercise program twice a day for 8 weeks. Various
motivation strategies were applied to reduce the dropout rate, such as
drawing up the contract to encourage the patients to perform exercise
regularly at home, providing tai chi music tape and thrice a week
follow-up calls to remind the participants of the exercise. The outcomes
measured were the blood glucose level using the portable glucometer
and the waist circumference using the inch tape.

Data analysis

All participants with follow-up data were analyzed using SPSS software
according to their group allocation. The difference in change from
pre- to the post-intervention between the balancing exercise group
and tai chi program group for each outcome was evaluated using an
independent t-test.

RESULT

After discussing the collected data, the comparison is done between
the Groups A and B in waist circumference and blood glucose level.
The pre-test mean value for waist circumference in Group A is
39.5. After giving them a balancing exercise for 8 weeks, the waist
circumference reduced to 1-2 inches only in some individuals, and
thereby the post-test mean value is 38.5. Group B also underwent
for waist circumference measurement before and after the tai chi
exercise. The pre-test mean value is 38.1 and they performed tai
chi for 8 weeks and showed improvement in the reduction of waist
circumference for about 1-2 inches in almost all, where the post-test
mean value is 34.4.

Table 1 summarizes the mean and standard deviation (SD) of pre- and
post-test along with the values of t-test and significance of waist
circumference.

Table 2 summarizes the mean and SD of pre- and post-test along with
the values of t-test and significance of blood glucose level.

The pre- and post-test data are analyzed for the blood glucose level
between Groups A and B. The pre-test and post-test mean value of blood
glucose level in Group A is 190.70 and 184.10, respectively. This shows
that there is a considerable reduction in blood glucose after performing
a balancing exercise. The pre-test and post-test value of blood glucose
in Group B is 179.30 and 156.70, respectively, showing that tai chi has a
good effect in reducing the blood glucose level.

Table 1: Comparison of waist circumference between Groups A
and B in pre- and post-test

Waist *Group A *Group B t-test  Significance
circumference Mean+SD  Mean+SD

Pre-test 39.5¢2.41  38.7#2.05 0.79 0.436
Post-test 38.5£3.06 34.4%¥195 3.56 0.000

SD: Standard deviation

Table 2: Comparison of blood glucose level between Groups A
and B in pre- and post-test

Blood *Group A *Group B t-test  Significance
glucose Mean+SD Mean+SD

Pre-test ~ 190.70£21.09  179.30+26.63 1.06 0.303
Post-test 184.10£21.68  156.70+25.21  2.06 0.000

SD: Standard deviation
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On comparing the mean values of waist circumference and blood
glucose level between Group A and B, analysis shows significant
reduction in the post-test values of both the groups. However, Group B
TCD shows (34.4) mean which is effective than the Group A (38.5) for
waist circumference and also Group B (156.70) is effective than the
Group A (184.10) on blood glucose level at p<0.05.

DISCUSSION

The present study was conducted to compare and find out the effect of
balancing exercise and tai chi program for diabetes among the diabetic
individual with the mean age of 32 years. It was noticed that balancing
exercise and tai chi program showed improvement for DM Type 2. In
previous studies, diabetic patient who practiced tai chi exercise for
6 months reported a higher reduction in the HbA1C level and good
control of blood glucose [3,4]. The pre-test mean value for waist
circumference in Group A is 39.5. After giving them a balancing exercise
for 8 weeks, the waist circumference reduced to 1-2 inches only in
some individuals, and thereby the post-test mean value is 38.5. Group B
also underwent for waist circumference measurement before and after
the tai chi exercise. The pre-test mean value is 38.1 and they performed
tai chi for 8 weeks and showed improvement in the reduction of waist
circumference for about 1-2 inches in almost all, where the post-test
mean value is 34.4.

The pathophysiology of DM is multifactorial. T2DM is a non-insulin
dependent. DM where it is because of impaired insulin
secretion and insulin resistance. Exercise promotes the
increased uptake of glucose and increased insulin sensitivity,
thereby lowers the blood glucose level [5]. Balancing
exercise requires coordination of visual, vestibular, and skeletal
muscle work. More energy and good proprioception are
required to  maintain good  balance. Hence, balancing
exercise enhances glucose uptake by the cells to a considerable
amount. The low-to-moderate intensity of tai chi exercise is
expected to improve the glucose metabolism, resulting in lower
levels of HbA1C and insulin resistance [6]. A number of studies
conducted so far on positive effects of exercise and physical activity
on insulin sensitivity and glycemic control [7,8]. Aerobic
exercise and resistance training has been proven in controlling the
blood glucose level [9].
Tai chi is a Chinese martial art which is said to have a beneficial
role in controlling the blood glucose level by Lam et al. in 2008.
Balance exercise is an exercise which improves balance that requires
coordination of many muscle groups. This study correlates with the
study done to find the tai chi program effect on glycemic control by Lam
et al. and Song et al. Even tai chi is said to be a type of meditation that
improves depression which is common in Type 1 and T2D [10]. Further,
findings can be done to find out the effect of tai chi in depression of
diabetic individuals.

From our findings, the pre-test and post-test mean values of waist
circumference and blood glucose level in Groups A and B show that
both groups have a statistically considerable significant difference at
p<0.05. Secondarily, the Group B (tai chi) is effective when compared
to Group A (balancing exercise). Further studies can be done with
other alternative exercises and therapies, the duration of the
exercises can also be increased to find out the long-term effects of
exercise, the outcome can also be measured immediately after the
treatment session daily to find out the immediate effects on blood
glucose.

This study states that T2D is a lifelong ailment, thus prolonged
exposure to drugs further deteriorates the quality of life of the
patient. Further, the cost of the prolonged treatment only adds to
the woes of the patient. There is an urgent need to come up with
complementary treatments that can be used as therapy along with
the drugs to reduce the dependence on the drugs and better manage
the disease. Daily exercise, inclusion of nutritious diet and vitamin,
and nutraceutical supplements in everyday life can significantly
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improve the well-being of diabetic patients [11]. The study
concludes the effect of physical exercise on the dynamics of glucose
and insulin to confirm the role of physical exercise as a prevention
for subjects at risk, to stress the benefit that can be gained by T2DM
from improving SI index. The goal for all subjects with diabetes
should be to learned their individual glycemic responses to exercise
and to control glucose fluctuations by modifying insulin dosage diet
appropriately [12].

CONCLUSION

The result of this study reveals that there is a significant difference in
the post-test values of both the groups. The study concluded that the
balancing exercise and tai chi exercise are effective in the reduction of
blood glucose level and waist circumference. However, tai chi is more
effective than the balancing exercise.
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