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ABSTRACT
Purpose: To investigate the changes that occurs in the cardiovascular system and to measure the
anthropometric changes on administering combined dynamic core stability exercises and flexibility
exercises in middle aged overweight men population in Chennai. Methodology: Overweight middle
aged male subjects (n = 15) who were desk bourne working for long hours in their office and had not
been into regular exercising and lack flexibility were selected based on the BMI who scored more than
25. All were treated with dynamic core stability exercises, stretching exercises of hamstring muscles and
treadmill training without elevation for four weeks. Outcomes was measured for Vo2 max, resting heart
rate, sit and reach test values, and waist to hip ratio (WHR). At the end of four weeks of training again
post test measurement was made and the results were compared using ttest. Results: The pretest and
postest mean difference of sit and reach test for flexibility is 4.6, resting heart rate is 3.73, while Vo2
max had moderate difference of 1.77 and a very minimal difference of 0.03 in waist to hip ratio. It was
found that the results of flexibility, resting heart rate were more statistically significant with (p<0.001)
whereas Vo2 max and waist to hip ratio were marginally significant. Conclusion: It is concluded that
Dynamic core stability exercises, treadmill exercises and stretching was found to be useful in improving
the muscle strength and flexibility. The training was effective in controlling the resting heart rate,
however the anthropometric values of WHR and Vo2 max needs to be focused for better improvement.
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INTRODUCTION
Overweight and obesity are defined as
abnormal or excessive fat accumulation that
may impair health1, 2.Being overweight is having
more body fat than is optimally healthy. Being
overweight is especially common where food
supplies are plentiful and lifestyles are
sedentary 3. The fundamental cause of obesity
and overweight is an energy imbalance
between calories consumed and calories
expended4.
Globally, there has been an
increased intake of energy-dense foods that
are high in fat; and an increase in physical
inactivity due to the increasingly sedentary
nature of many forms of work, changing modes
of transportation increasing urbanization5,6.
Excess weight has reached epidemic
proportions globally, with more than 1 billion
adults being either overweight or obese in
2002 11. In 2013 this increased to more than 2
billion. Increases have been observed across all
age groups. A healthy body requires a
minimum
amount
of fat for
proper
10
functioning . But the accumulation of too
much storage fat can impair movement,
flexibility, and alter the appearance of the body
3, 8
.
Overweight is a BMI greater than or equal to
25; and obesity is a BMI greater than or equal
to 307. BMI provides the most useful
population-level measure of overweight and
obesity as it is the same for both sexes and for
all ages of adults. However, it should be
considered a rough guide because it may not
correspond to the same degree of fatness in
different individuals 4.
WHO has developed the "Global Action Plan for
the
Prevention
and
Control
of
Noncommunicable Diseases. mortality from
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NCDs by 2025 and a halt in the rise of global
overweight & obesity to match the rates of
2010 11.
Even as India battles malnutrition, the country
has developed another nutritional problem
obesity. In past 10 years, the number of obese
and overweight people has doubled in the
country, according to the National Family Health
Survey (NFHS-4). As per the survey conducted
by Ministry of Health and Family Welfare
(MoHFW), people having Body Mass Index
(BMI) more than 25 kilogram per metre square
have been considered as overweight.
The survey highlights that urban population is
more prone to obesity as compared to their
rural counterparts. In Tamilnadu, 30.6 per cent
urban men suffered from overweight and
obesity, while the percentage in rural parts was
25.6 per cent. Similarly, 36.2 per cent of the
urban women in the state were obese against
the 25.4 per cent women in rural Tamilnadu. In
Bihar, around 20 per cent urban and 11 per
cent rural men were overweight and obese11.
NFHS-4 is fourth in a series of national surveys.
Previously, National Family Health Surveys have
been carried out in 1992-93 (NFHS-1), 1998-99
(NFHS-2) and 2005-06 (NFHS-3). NFHS-4 is the
first of these to collect data from each of
India’s 29 States and all seven Union
Territories.
Objectives: To investigate the changes that
occurs in the cardiovascular system and to
measure the anthropometric changes, on
administering the dynamic core stability
exercises and flexibility exercises by stretching
in the middle aged overweight men population
in Chennai.
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Research Design: A non probability sampling
method with purposive sampling technique
was used to identify the samples. Overweight
middle aged male subjects (N = 15) who had
not been into regular exercising and lack
flexibility were selected based on the BMI who
scored more than 25.
All the subjects who were desk bourne working
for long hours in their office were selected in
Chennai based region. They were all initially
made a general screening of their lifestyle and
work related factors. The study was a quasi
experimental study with a pretest and post test
measurement.

METHODOLOGY
All the samples were pretested for their
flexibility by using modified sit and reach test
and scores was recorded. Body Mass Index
(BMI) and Waist Hip Ratio (WHR) was recorded
pretest for all the samples. Resting Heart Rate
(RHR) and Vo2 max was recorded as pretest
measurement. All the samples were given a
common designed protocol of exercises.
Initially hamstring stretching was given for five
minutes with single stretch lasting for 30
seconds and 10 seconds of break between each
stretch.
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about 45 minutes of training and three sessions
per week. The outcome was measured at the
end of four weeks of training for the physical
variable of Vo2 max, resting heart rate, sit and
reach test values, and anthropometric values of
waist to hip ratio (WHR). Pretest measurement
and post test measurement at the end of four
weeks training session were noted.

RESULTS
The outcome was measured for Vo2 max,
resting heart rate and waist to hip ratio (WHR)
as pretest before the training session and as
post test at the end of four weeks of training.
It was found that there was a greater mean
difference of 4.6 between the pre test and post
test mean values in sit and reach test for
flexibility.
Resting heart rate had got a mean difference of
3.73, while Vo2 max had got a moderate mean
difference of 1.77 and a very minimal mean
difference of 0.03 in waist to hip ratio (WHR).
It was found that the results of flexibility,
resting heart rate were more statistically
significant with (P<0.001) whereas Vo2 max
and waist to hip ratio were marginally
significant.

DISCUSSION
Dynamic core stability exercises for fifteen
minutes; plank, side plank, bridged, quadruped,
sidelying hip abduction, oblique crunch,
straight leg raise and swiss ball exercises was
given. All the exercises were given for ten
repetitions with a break between each set of
exercises. Followed by treadmill exercises
were given for fifteen minutes without
inclination with a speed of 2.5 – 5 mph.

Persons who are middle aged and having
prone to desk borne jobs have the
tendency to develop overweight and
obesity besides having lack of flexibility and
other such complications9,10,11. This study
had aimed to identify those problems and
to find a possible solution to avert those
complications of the desk borne prone
jobs.

The training was given for four weeks as a pilot
study programme, with each session lasting for
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Accordingly the results of Resting Heart
Rate (RHR) and flexibility had shown a
significant improvement, whereas Vo2 max
and Waist Hip Ratio (WHR) had shown a
considerable improvement. The study

results showed considerable effects in
improvement by administering Dynamic
core stability exercises and stretching
exercises.

Outcome
Measure

Pre Test
mean

Post Test
mean

Mean
difference

Standard
Deviation

T Value

P Value

RHR

77.26

73.53

3.73

6.93

20.546

<0.001*

Vo2 Max

34.56

36.33

1.77

2.03

17.968

<0.001*

WHR

0.77

0.74

0.03

0

18.5

<0.001*

4.6

33.6

11.5

<0.001*

Sit to Reach
24.93
29.53
test
(P<0.001)* - Statisticlly significant

Table 1: Table showing mean value, t value and p value of the outcome measures
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Graph 1: Graph showing mean differences of RHR, Vo2max, WHR, Sit to Reach test

CONCLUSION
This study showed that person who was
identified as overweight based on BMI, were
found to be lacking of their body flexibility
mainly of back muscles and hamstring muscles.
It is concluded that Dynamic core stability
exercises, treadmill exercises and stretching
was found to be useful in improving the muscle

strength and flexibility. The training was
effective in controlling the resting heart rate,
however the anthropometric values of WHR
and Vo2 max needs to be focused for better
improvement. It was also recommended to
carry the study with larger sample size and to
include aquatic training for better results.
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