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Abstract

Sedentary life style is when an individual doing less than 30 minutes of physical activity on most of days of week. Yoga is our
traditional technique which promotes active life style and also to promote healthy living. Aerobic dance is a form of exercises
which promotes exercise through dance. There are studies about yoga and aerobics on blood pressure and blood sugar levels
but there is no head to head comparison was made, so this study was aimed to compare the effect of yoga and aerobic dance on
blood sugar and blood pressure levels. 66 participants were selected using random sampling method and they were divided
into two groups, yoga group and aerobic group. Both underwent a protocol of exercises for 12 weeks. Fasting blood glucose,
Systolic & Diastolic blood pressure were calculated. SPSS 21.0 was used to evaluate the variables. The result of the study
shows that yoga and aerobics show significant improvement within the groups whereas between the groups there was no

differences exist.
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Introduction

Sedentary lifestyle is defined as a type of lifestyle where an
individual doesn’t receive regular physical activity as
prescribed by Centre of disease control guidelines (CDC) [,
Globally around 31% of adults aged 15 and over are living
sedentary and approximately 3.2 million deaths each year
are attributable to insufficient physical activity . Physical
inactivity is defined as doing less than 30 minutes of
physical activity on most of days of week [,

Sedentary lifestyle is due to insufficient participation in
physical activity during leisure time and an increase in
sedentary behavior during occupational as well as domestic
activities ™. It is a state of concern as it leads to major
health problems like stroke, diabetes, obesity, hypertension
and various other metabolic disorders ©I,

Main contributing factor of sedentary lifestyles is due to
technological improvement. Rouse of technology has
bought more inactive modes of transit which caused by
increased desk job work, and increase activity in sitting like
watching TV, surfing in web, playing video games etc..
There is a rapid increase of inactivity when compare with
decades back 6.

Pre diabetic individuals are higher than the normal in fasting
blood glucose level. Pre diabetic are more likely to get heart
diseases and stroke in sedentary life style, which has high
positive correlation "], Sedentary lifestyle is suspected to be
a risk factor for hyper tension, although the mechanism is
not clear, though studies have suggested that sedentary
behavior has linked with elevated blood pressure [,
Physical activity and fitness have often found to be
inversely proportional to the incidence of hypertension.
Regular exercises are strongly recommended to reduce
hypertension 1. Multiple studies have showed that physical
activity has been associated with reduction in blood pressure

1101, Exercises play a major role in reducing blood sugar and
blood pressure which is demonstrated in various studies [,
although mechanism of exercises is inconclusive. On the
other hand yoga is the traditional technique which was
discovered by Indians and gifted to the world; Yogic
exercises are slow, static type of muscular exercises which
found to be effective in reducing blood pressure and blood
sugar levels where the mechanism is still unclear (2. There
are many exercises and advises were given on managing
blood pressure or blood sugar, still which type of exercises
is suited are not identified. Some studies have identified
aerobic exercises as the best, however the mechanism is not
fully understood 31, So this study tries to identify the effect
of yoga and aerobic dance on blood sugar and blood
pressure in pre-diabetic sedentary individuals.

Methodology

This study was conducted in the KG College campus,
Coimbatore. The study was approved by the institutional
ethical committee. Notice about the study was displayed in
the various places of the college campus and those who
volunteer were registered in the Outpatient department, KG
College of physiotherapy, Saravanampatti, Coimbatore. 164
volunteers were registered for the study. Blinded assessors
evaluated all the individuals and identify the suitable
subjects for the study based on the selection criteria. 110
volunteers were included in the second evaluation process.
66 volunteers were selected for the study and all were
randomly allocated into two groups using computer assisted
random sampling method. Volunteers were with the age
group of 18-35 years, both gender were selected, subjects
with BMI more than 30 (overweight), sedentary individual
identified by IPAQ questionnaire, volunteers with pre
diabetic stage (Fasting blood sugar level is more than
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>100mg/dL) 4. Volunteer selected are without any cardiac
illness, without any congenital problems. Volunteers were
randomly divided as 33 in each group. Yoga group (YG)
who underwent yogic exercises formulated by Malhotra et
al., 2004 %1, The study was conducted for 12 weeks, initial
4 weeks the participants were instructed to participate. This
study follows thirteen specific yoga asanas and pranayama,
the asanas include Surya Namaskar, Trikonasana, Tadasana,
Veerasana, Ardhakati Chakrasana, Sukhasana, Padmasana,
Bhastrika Pranayama, Pashchimottasana, Bhujangasana,
Vakrasana, Vajrasana, Matsysana, Dhanurasana and
Shavasana. All the participants have received personalized
attention and supervision by Yoga expert which was carried
out in the Outpatient Department of KG College of
Physiotherapy, Coimbatore, and every alternate day in the

perceived exertion. The dance pattern was demonstrated by
the coach who is a trained Physical education specialist.
They sang along as they danced, as a familiar music tone
was used. The participants danced for 20 min and then, the
music was switched back to the slow music as cool down
for 5 min. All the participants are received personalized
attention and supervision by Aerobics instructor which was
carried out in the Outpatient Department of KG College of
Physiotherapy, Coimbatore, every alternate days in the
morning for 40-60 mins for continuous 84 days. Blood
pressure (Systolic and Diastolic) were measured using
sphygmomanometer and fasting blood sugar was measured
using glucometer. The data’s were analyzed using SPSS
21.0.

morning for 40-60 mins for continuous 84 days. Results
Aerobic dance group underwent set of aerobics formulated
by Daniel et al., 2019 181, Participants were put through a Table 1
warm up exercise ip form of low intensity_ aerobic da_nce_to a Yoga Aerobic p value
beat _of_ a slo_w music. The warm up exercise was malnta!ned Age 2712+ 5.05 2500 + 4.48 D= 0.65
at minimal intensity of 11 to 12on Borg Scale of Perceived Males: 18 Males: 20
Exertion. After 5min warm up, the music was changed to a Gender Females: 15 Females: 13 -
faster track of a pre-recorded beat that made the dance at an BMI 3133+ 1.17 31.88 + 1.29 p=074
intensity corresponding tol3 to 14 on the Borg Scale of
Table 2
Yoga (Mean/SD Aerobic (Mean/SD Yoga Vs Aerobic (Mean/SD
Outcome N Beforge ( Aft)er Before ( After) : yoga ( Aerobic) pvalue tvalue
Blood sugar 33 |129.08+2.04 | 115.52+ 4.24 | 130+ 4.21 | 114+3.47 115.52+ 4.24 114+3.47 0.05 1.56
Systolic Blood Pressure 33 135+ 6.22 120£5.20 | 136+ 7.29 | 119+1.74 120+ 5.20 119+1.74 0.05 0.38
Diastolic Blood Pressure | 33 91.2+ 3.80 82.8+3.31 |90.7+ 3.66 | 81.2+ 4.05 82.8+ 3.31 81.2+ 4.05 0.05 1.73

Analysis

On comparison of the data pre intervention, the p values
yielded were statistically non-significant. This suggested
that the data was homogenous in distribution. The above
table 2 suggests that both Yoga and aerobic exercise are
effective in reducing blood glucose levels and systolic blood
pressure and diastolic blood pressure in sedentary
individuals. On contrary to that, comparison of blood sugar,
systolic blood pressure and diastolic blood pressure between
group A and group B, shows no significance in the
sedentary individuals. This suggests that both Yoga and
Aerobic effect in reducing blood glucose levels & blood
pressure in sedentary individuals but while comparing
between both shows no changes in effect on blood sugar and
blood pressure.

Discussion

Raise in blood pressure is one of the important risk factors
in south Asia. Hypertension and high blood glucose level a
substantial public health burden on cardiovascular health
status and healthcare systems in India 71, Aerobic exercises
are advised for health promotion and prophylaxis for many
cardiovascular diseases. Previous studies have reported that
exercise training altered balance between vasodilatation and
vasoconstriction ('8, It has also been postulated that blood
vessel dilatation can be influenced by aerobic exercises
which can regulate by nitric oxide and prostanoid systems.
Aerobic exercises would reduce blood pressure by
improving vascular stiffness and endothelial functions?®,
seen also in the studies indulged in rats.

Aerobic dance promotes working of various muscles which
are more sensitive to insulin, aerobic exercises facilitates

glucose intake by the muscles and can thus be a definitive
tool in blood glucose control 1, Various other studies also
showed that aerobics increases insulin binding to the
receptors of moncytes, which results in higher production of
insulin and thus greater glucose absorption, and finally
reduces blood sugar levels (2221,

A set of Yoga intervention consisting of Surya namaskar
along with other yoga postures resulted in a significant
decrease in diastolic blood pressure and hip circumference,
and beneficial effects on glycaemic outcomes 3. Yoga
postures are the physical positions that coordinate breath
with movements and with holding the position to stretch and
strengthen different parts of the body. Yogic exercises will
produce effect in the various muscle groups and organs,
although they are not pure aerobic in nature they send
oxygen to the cells by the way of conscious deep breathing
and sustained stretching and contraction of different muscle
groups 241,

Multiple studies support that yoga may reduce Blood
pressure and the studies have shown significant reduction in
the systolic blood pressures up to 6mmHg and diastolic BP
of up to 5 mmHg 1. Short yoga programme has an
antihypertensive effect as well as positive effect on self
rated quality of life?s. Yoga produces substantial changes in
the blood sugar levels, the hypothetical reason behind it was
yogic postures could create muscle contractions and dilation
which causes stimulation in the pancreas. Deep breathing,
relaxation, bending and twisting stimulates pancreatic cells
and thus performing these asanas, increases insulin secretion
and regulation. Asanas could cause skeletal muscle activity
and increases the ability of the muscles to upload glucose
during exercises which is independent of insulin 271,
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Yoga has beneficial effect on blood glucose levels, it
increases insulin sensitivity at the target tissues which also
decreases insulin resistance and consequently increases the
peripheral utilization of the glucose [?8l. Yogic exercises
play a major role to stimulate and regulate the glucose
transports (GLUT-4) carrier of cell membranes from the
intracellular storage locations. Recent reviews suggest that
yoga may improve the metabolism of the body, regulate
autonomic nervous system activity and alters hypothalamo
pituitary adrenal axis which act as a neural mediators of
hyperglycemia !4, There are few reports showing that yoga
influences the blood glucose levels . It also postulated
that yoga can rejuvenate beta cells of pancreas 4,

Multiple researches were confirmed that exercises enhance
the capillary beds and increases the number of insulin
receptors %, However both yoga and aerobic exercises the
works in the muscles produces more sensitive to insulin
rather than resting muscles, this insulin sensitivity aids in
absorb glucose during exercises as well as in reduction of
blood pressure. The reduction in the blood sugar level or in
the blood pressure is identified in mild exercises like yoga
or moderate exercises like aerobic dance. Thus exercises are
safe and easy can increase insulin sensitivity and lowers
blood sugar, reduces blood pressure as well as improvement
in the quality of life. There are few limitations found in the
study including study sample is limited in number, the
exercises done at the home was not well monitored and the
food habits and nutritional factors are not controlled in the
participants.

Conclusion

This study concluded that there was a no significant
differences obtained when compared between the yoga and
aerobic dance in blood sugar, blood pressure values,
however the within group analysis shows significant
difference in these values.

Acknowledgement

The authors sincerely thank Dr. G. Bakthavathsalam,
Chairman, Mrs. Vasanthi Ragu, Vice Chairman, Mrs.
Vaijeyanthi M Das, CEO, Mr. Prabhu Kumar, CEO, and
Prof V. Mohan Gandhi, CEO, KG Hospital, Coimbatore.
India. for their support and logistical help to conduct this
research.

References

1. Health risks of a sedentary lifestyle. https://www.
lifespanfitness.com/workplace/resources/articles/health-
risks-of-a-sedentary-lifestyle. 13 April 2017, accessed
on May 2019

2. Physical Inactivity. https://www.who.int/news-room/
facts-in-pictures/detail/physical-activity. WHO. 26 feb
2018. accessed on April 2019

3. Global Strategy on Diet, Physical Activity and Health.
https://www.who.int/dietphysicalactivity/links/en/.
WHO accessed on May 2019

4. Physical activity guidelines for Americans. Retrieved
from https://health.gov/paguidelines/pdf/paguide.pdf.12
October 2008. accessed on April 2019

5. Facts about physical activity. Retrieved from
https://www.cdc.gov/physicalactivity/data/facts.htm. 23
May 2014. accessed on June 2019

6. Kandola, A. "What are the consequences of a sedentary
lifestyle?." Medical News Today. Retrieved from

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

https://www.medicalnewstoday.com/articles/322910.ph
p. 29 August 2018. accessed on June 2019

Frank B Hu. Sedentary lifestyle and risk of obesity and
type 2 diabetes. Lipds. 2003; 38(2); 103-108.

Sohn MW, Manheim LM, Chang RW, Greenland P,
Hochberg MC, Nevitt MC, et al. Sedentary behavior
and blood pressure control among osteoarthritis
initiative participants. Osteoarthritis and cartilage,
2014:22(9):1234-1240.

Jitesh S, Devi G. Effect of Zumba dance on Blood
Pressure. J. Pharm. Sci. & Res. 2016; 8(6):501-505.
Whelton SP, Chin A, Xin X, He J. Effect of Aerobic
Exercise on Blood Pressure: A Meta-Analysis of
Randomized, Controlled Trials. Ann Intern Med. 2002;
136:493-503.

Dubey N, Mishra SS, Khare R. Effect of Yogic exercise
on blood sugar and blood pressure level in patients of
Diabetes mellitus type 2: A Pre and Post interventional
study.Int J Med Sci Public Health. 2014; 3:1297- 1299.
Chimkode SM, Kumaran SD, Kanhere VV, Shivanna
R. Effect of yoga on blood glucose levels in patients
with type 2 diabetes mellitus. Journal of clinical and
diagnostic research: JCDR. 2015; 9(4):CC01-CCa3.
Cornelissen VA, Verheyden B, Aubert AE, Fagard RH.
Effects of aerobic training intensity on resting, exercise
and post-exercise blood pressure, heart rate and heart-
rate variability. J Hum Hypertens. 2010; 24(3):175-182.
Meyer C, Pimenta W, Woerle HJ, Van Haeften T,
Szoke E, Mitrakou A, et al. Different mechanisms for
impaired fasting glucose and impaired postprandial
glucose tolerance in humans. Diabetes Care. 2006;
29(8):1909-1914.

Malhotra V, Singh S, Singh KP, Sharma SB, Madhu
SV, Gupta P. Effect of yoga asanas and pranayama in
non-insulin  dependent diabetes mellitus. Indian J
Traditional Knowledge. 2004; 3:162-67.

Daniel JA, Nwaogu E. I., Okoli S. C. and Nzeribe E. A.
Acute effect of aerobic dance exercise on blood
pressure of normotensive pregnant Nigerian women.
International Research Journal of Medicine and
Medical Sciences. 2019; 7(1):28-33.

Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K,
Adair-Rohani H, et al. A comparative risk assessment
of burden of disease and injury attributable to 67 risk
factors and risk factor clusters in 21 regions, 1990-
2010: a systematic analysis for the Global Burden of
Disease Study 2010. Lancet 2012; 380:2224-2260
Nyberg M, Jensen LG, Thaning P, Hellsten Y,
Mortensen SP. Role of nitric oxide and prostanoids in
the regulation of leg blood flow and blood pressure in
humans with essential hypertension: effect of high-
intensity aerobic training. J Physiol. 2012; 590(Pt
6):1481-94.

Roque FR, Briones AM, Garcia Redondo AB, Galan M,
Martinez Revelles S, Avendano MS, et al. Aerobic
exercise reduces oxidative stress and improves vascular
changes of small mesenteric and coronary arteries in
hypertension. Br J Pharmacol 2013; 168:686-703.
Shivananda NA, Arun MA, Manjunath HA. Influence
of aerobic treadmill exercise on blood glucose
homeostatsis in noninsulin dependent diabetes mellitus
patients. Indian J Clin Biochem. 2005; 20:47-51.
Ahmadi IR, Qajry HA. Effect Aerobic Training in
hypertension and blood glucose middle age people

89



International Journal of Yoga, Physiotherapy and Physical Education

22.

23.

24,

25.

26.

27.

28.

29.

30.

given to hypertension and type Il Diabetes. Int Conf
Humanit, 2011.

Rogers MA. Improvement in glucose tolerance after 1
week of Exercise in patients with  Mild
NIDDM. Diabetes Car. 2003; 27:613-8.

Sreedevi A, Gopalakrishnan UA, Karimassery
Ramaiyer S, Kamalamma L. A randomized controlled
trial of the effect of yoga and peer support on glycaemic
outcomes in women with type 2 diabetes mellitus: a
feasibility study. BMC Complement Altern Med. 2017;
17:100.

Chandrasekaran K. Sound Health Through Yoga. Tamil
Nadu: Prem Kalyan Publications, 1999.

Cohen DL, Bloedon LT, Rothman RL, Farrar JT,
Galantino ML, Volger S, et al. lyengar Yoga versus
Enhanced Usual Care on Blood Pressure in Patients
with Prehypertension to Stage | Hypertension: a
Randomized Controlled Trial. Evid Based Complement
Alternat Med, 2011, 546428.

Wolff M, Sundquist K, Lonn SL, Midlov P. Impact of
yoga on blood pressure and quality of life in patients
with hypertension — a controlled trial in primary care,
matched for systolic blood pressure. BMC
Cardiovascular Disorders. 2013; 13:111.

Manjunatha, S., Vempati, R.P., Ghosh, D., Bijlani, R.L.
An investigation into the acute and longterm effects of
selected yogic postures on fasting and postprandial
glycemia and insulinemia in healthy young subjects.
Indian Journal of Physiology and Pharmacology. 2005;
49:319- 324.

Sahay BK. Role of yoga in diabetes. J Assoc Physicians
India. 2007; 55:121-26.

Mahajan AS. Role of yoga in hormonal
homeostasis. Int J Clin Exp Physiol. 2014; 1:173-78.
Shahgholian N, KarimiFard O, Shahidi S. Effects of
aerobic exercise on blood glucose in continuous
ambulatory peritoneal dialysis patients. Iranian journal
of nursing and midwifery research, 2015: 20(2):165-
170.

90



