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Introduction: Diabetes mellitus (DM) is a common endocrinopathy and assumes significance for its
ability to adversely affect the various internal organs. It can also derail the immune system of the
affected. Abnormal insulin secretion and/or utilization, leads to hyperglycemia which has adverse
effects on the heart, blood vessels, kidney, nervous system, eye and skin. To assess the
effectiveness of structured vs unstructured lifestyle modification therapy in glycemic control (change
in HbA1lc value from baseline to the end of the intervention) in people with T2DM. Methods: This
study is a randomized, controlled, parallel-group study with lifestyle modifications as intervention.
Study was conducted for between Feb 2019 to Dec 2019 in the Department of General Medicine,
Government Headquarters hospital, Tirupur. Results: A total of 70 participants, 30 to 60-year-old,
diagnosed with T2DM for more than a year with HbAlc levels > 6.5 %, on a background of oral
antidiabetic agents were enrolled after obtaining the informed consent. Mean age of Group A and
Group B found 49.17+£7.42 and 51.92+9.1. Male were predominant in the study. Mean weight, Mean
FBS, Mean PPBS and Mean HbA1lc are statistically significant between groups (p<0.05) at baseline.
Group B with unstructured physical activity with walking, was beneficial (HbA1lc reduction 0.30 %; p
= 0.024), but no significant decline in HbAlc, whereas, in Group A with structured antigravity
exercise, is associated with a significant HbAlc decline of 1.2 %. (p = 0.07865). Conclusion:
Structured antigravity exercise training was more efficacious than unstructured physical activity in
achieving controlled HbAlc levels. Although both structured and unstructured training provide
benefits, only the former was associated with significant reductions in HbA1lc levels. Hence, T2DM

patients should be advised to follow structured antigravity exercise training & focused dietary
intervention program.
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Introduction

Diabetes mellitus (DM) is a common endocrinopathy
and assumes significance for its ability to adversely
affect the various internal organs. It can also derail
the immune system of the affected. Abnormal
insulin  secretion and/or utilization, leads to
hyperglycemia which has adverse effects on the
heart, blood vessels, kidney, nervous system, eye
and skin.[1] The knowledge of the cutaneous signs
of diabetes mellitus (DM) can be valuable to the
clinicians as their observation can point towards the
diagnosis of diabetes. Mostly, these cutaneous
findings manifest after the diagnosis of DM, but they
may appear coincidentally with its onset, or even
precede diabetes by many vyears.[2] Diabetes
mellitus (DM) is a global epidemic with an estimated
worldwide prevalence of 463 million in 2019, a
figure projected to reach 578 million by 2030 and
700 million by 2040 [3]. The increasing prevalence
of DM is attributed to a variety of factors, including
the rise in the ageing population, ethnicity, change
in lifestyle, obesity, socioeconomic status, and
urbanization.[4] The increasing prevalence of DM is
associated with a significant increase in
complications like cardiovascular diseases, end-
stage renal disease, neuropathy, and retinopathy.
[5]National (RSSDI-ESI) and international (ADA,
IDF) guidelines recommend lifestyle modifications or
treatment of Type 2 Diabetes Mellitus. [6-8]
although, there are guidelines that suggest lifestyle
modifications, it appears that most are treated
pharmacologically, and lifestyle modifications are
given less importance. At presently available
literature regarding the effects of lifestyle
modifications, in terms of increasing the quantity
and quality of physical activity on overall glycemic
control independently or in combination with oral
antidiabetic agents are scarce and less conclusive.

Objective

To assess the effectiveness of structured vs
unstructured lifestyle modification therapy in
glycemic control (change in HbAlc value from
baseline to the end of the intervention) in people
with T2DM.

Materials & Methods

Study design: This study is a randomized,
controlled, parallel-group study with lifestyle
modifications as an intervention.

Study period and place: The study was conducted
between Feb 2019 to Dec 2019 in the Department
of General Medicine, Government Headquarters
hospital, Tirupur.

Inclusion criteria: Patients diagnosed to have DM
including known cases of type 2 DM already on
treatment or newly detected diabetic patients.

Exclusion criteria: Patients with known comorbid
conditions requiring long-term steroid therapy and
patients suffering from immunocompromised
conditions, type 1 DM, pulmonary tuberculosis,
collagen vascular diseases, thyroid disorders, and
primary dermatological conditions were excluded
from the study.

Study population: A total of 70 participants, 30 to
60-year-old, diagnosed with T2DM for more than a
year with HbA1lc levels > 6.5 %, on a background of
oral antidiabetic agents were enrolled after
obtaining the informed consent. After obtained the
ethical committee have started this study. All
enrolled participants underwent an educational
session explaining the lifestyle modification to
reduce dropout and maintain adherence. After
baseline anthropometric measures of blood
pressure, height, weight, BMI, blood test for lipid
profile and glycated haemoglobin (HbA1lc), they
were allocated to respective groups using a random
sampling method. The first group (Group A n=35)
received advice for walking for 30 min/day for 5
days /week along with oral antidiabetic medications.
The second group (Group B n=35) received a
structured antigravity exercise program (15 min
session) three times a day for 5 days/week, along
with oral antidiabetic medications.

Statistical analysis: (Antigravity exercises: 1.
Staircase climbing or 2. Nitric oxide dump - squats,
alternating arm raise, non-jumping jack, or 3. Lie
down on the floor, move your hands and legs in the
air). Both groups were followed up for 24weeks.

Results

Table 1: Demographic data

Age 49.17+7.42 51.92+9.1
Sex |Male 21 19

Female 14 16
Duration of DM 8.17+1.21 8.49+1.92
Smoking 15/35 12/35
Alcohol 10/35 08/35
Hypertension 27/35 30/35
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Totally 70 patients enrolled in our study divided into
two groups. Group A walking alone along with OHA
and Group B antigravity exercise along with OHA.
The mean age of Group A and Group B found
49.17+7.42 and 51.92+9.1. Males were
predominant in the study.

Table 2: Mean weight, Mean FBS, Mean PPBS
and Mean HbA1c
Group A (n=35)

Group B (n=35)

Before After Before After

Weight (Meant [72.48+6.78/70.19+7.98|74.19+9.21[70.41+9.78[0.0786
S.D) 5

FBS (Mean+ 198.94+12.(174.48+9.2|214.72+21.|177.48+8.7|0.0047

S.D) 7 42 4

PPBS (Mean= 324.12+21.[279.21+17.(359.42+23./241.27+16./0.0198
S.D) 42 49 1 42 6

HbAlc (Mean+ |11.71+2.72[10.41+1.41(11.24+1.79(8.81+0.74 |0.0024

S.D)

Mean weight, Mean FBS, Mean PPBS and Mean
HbAlc are statistically significant between groups
(p<0.05) at baseline. Group B with unstructured
physical activity with walking, was beneficial (HbAlc
reduction 0.30 %; p = 0.024), but no significant
decline in HbAlc, whereas, in Group A with
structured antigravity exercise, is associated with a
significant HbA1lc decline of 1.2 %. (p = 0.07865).

Discussion

Diabetes mellitus (DM) is a common endocrinopathy
and assumes significance for its ability to adversely
affect the various internal organs. It can also derail
the immune system of the affected. Abnormal
insulin  secretion and/or utilization, leads to
hyperglycemia which has adverse effects on the
heart, blood vessels, kidney, nervous system, eye
and skin. The knowledge of the cutaneous signs of
diabetes mellitus (DM) can be valuable to the
clinicians as their observation can point towards the
diagnosis of diabetes.

Mostly, these cutaneous findings manifest after the
diagnosis of DM, but they may appear coincidentally
with its onset, or even precede diabetes by many
years. Anti-gravity is primarily aerobic and slightly
anaerobic exercises that require the usage of
significant muscle groups. In case of a reversal, the
most important thing is that is you need to bring
down the sugars fast. The more sugar is in control,
and insulin will be in control. The more insulin will
be in control, the more fats, inflammation and water
everything will be balanced.

Hence doing anti-gravity is important because the
number of hours sugar levels remaining above
180mg/dl, more the diabetes-related complications.
Doing the staircase three times a day for 5-10
minutes each is very important in the adjustment
phase.

Besides sugars coming down, anti-gravity has
the following benefits:
= Increases immune function and cardiac output

= In diabetes type 1, increases cardiorespiratory
fitness, decreases insulin resistance and
improves lipid levels with endothelial function

= In diabetes type 2, it reduces sugars, HbAlc,
triglycerides and insulin resistance

= Improves muscle strength
= Promotes weight loss

Based on several large randomized controlled trials,
current clinical guidelines [9, 10] acknowledge the
therapeutic strength of exercise intervention.
Despite this recommendation, it is estimated that
only 30-40% of people with T2DM [11] engage in
regular exercise program indicating that their rate of
participation is significantly below. Table 1 shows
the clinical characteristics of the randomized
patients. Totally 70 patients enrolled in our study
divided into two groups. Group A walking alone
along with OHA and Group B antigravity exercise
along with OHA. The mean age of Group A and
Group B found 49.17+7.42 and 51.92%9.1. Male
predominant study. 15 Patients in Group A and 12
Patients in Group B reported actively smoke. 10
Patients in Group A and 08 Patients in Group B
reported alcohol intake. 27 Patients in Group A and
30 Patients in Group B reported Hypertension. The
mean reported duration of diabetes mellitus in the
randomized participants was 8.17+1.21 years and
8.49+1.92 years in Group A and Group B. Table 2
shows that Mean weight, Mean FBS, Mean PPBS and
Mean HbAlc are statistically significant between
groups (P<0.05) at baseline. Group B with
unstructured physical activity with walking, was
beneficial (HbA1lc reduction 0.30 %; P = 0.024), but
no significant decline in HbA1lc, whereas, in Group A
with structured antigravity exercise, is associated
with a significant HbAlc decline of 1.2 %. (P =
0.07865). Significant weight loss occurred in group
A 2.29Kgs comparing to group B 2.80Kgs. No
significant difference is observed in blood pressure,
total cholesterol, HDL-cholesterol and LDL-
cholesterol within (baseline to follow-up) and among
groups.
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Many studies are showing only the walking along
with OHA results but no more study conducted in
antigravity exercise. This is the first study to be
done. In future we will conduct the same study with
more population in Type 2 DM lifestyle modification.

Conclusion

Structured antigravity exercise training was more
efficacious than unstructured physical activity in
achieving controlled HbAlc levels. Although both
structured and unstructured training provide
benefits, only the former was associated with
significant reductions in HbA1c levels. Hence, T2DM
patients should be advised to follow structured
antigravity exercise training & a focused dietary
intervention program.
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