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ABSTRACT

BACKGROUND: Recent studies in adolescents and adults have demonstrated significant relationship between
physical inactivity and other adverse health practices, such as consumption of less-healthy foods or increased fat
intake. Inactive individuals tend to consume more quantities of dietary fat. These data suggest that inactivity
tends to cluster with other health behaviors that have adverse effect on the quantity and location of body fat
deposition which results in obesity. A sedentary life style and poor cardio-respiratory fitness not only associated
with the metabolic syndrome but could also be considered features of the metabolic syndrome. Many studies have
shown an inverse relation between physical activity coronary arterial disease and atherosclerosis. A combination
of improper diet, lack of physical activity causes premature coronary heart disease. METHODS: 45 sedentary and
55 non-sedentary healthyfemale subjects were selected randomly from the general population of Davangere
city. Weight, Height was taken. BMI was calculated.Fat parameters such as Body Fat Percentage (BF %), Fat Mass
(FM), Fat Free Mass (FFM) and Fat Mass Index (FMI) were calculated from the formula. RESULTS: Fat parameters
such as BF%, FM were increased. FFM decreased in sedentary subjects when compared to non-sedentary subjects.
Physical inactivity causes excess fat accumulation which affects anthropometric and cardiovascular parameters.
Our study provides a glimpse into the variety of adaptations /alterations in anthropometric and fat parameters
that occurs due to sedentary life style, even in the absence of overt disease.
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INTRODUCTION The way that fat is distributed also plays an important
A sedentary lifestyle has been linked to elevated role. Body fat that accumulates around the waist
cholesterol, cardiovascular disease, hypertension, known as abdominal fat (an ‘apple shape’) poses a
increased blood pressure, obesity, diabetes, increased greater health risk than fat carried in the hips and
stress, low endurance, and depression. Sedentary thighs (a ‘pear shape’). Men are genetically
living decreases bone density, which result in predisposed to weight gain around their waist,
increased risk of developing osteoporosis. Obesity is a although there are exceptions. By contrast, women’s
progressing problem both in developed or developing body tends to be more ‘pear shape’. Overweight
countries. Relations between increased body fat and men also tend have more visceral fat, which
high mortality especially with cardiovascular diseases, subsequently increases the risk of heart disease,
diabetes mellitus, and hypertension are well known. metabolic syndrome and diabetes."

Several large studies suggest that abdominal obesity
is closely related to cardiovascular risk.
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Body Mass Index (BMI) has extremely high specificity
but lower sensitivity compared toother tests for
estimating fat content of the body. Ideal body weight
is defined as a BMI of 18.5 to 24.9 kg/m’. Overweight
is defined >25 to 29.9 kg/m’and obesity is defined as
BMI > 30 kg/m’.Abdominal
higher fat cell number, high blood flow, increased

adipose tissue has
receptors for cortisol, testosterone and greater
catecholamine induced lipolysis when compared
with adipose tissue present elsewhere, which might
explain its increase association with diabetes and
other metabolic diseases.”

Those who remain or become inactive are usually
heavier than those who are physically active.’Within a
permissive environment, the more common genetic
factors involved in obesity regulate the distribution
of body fat, the metabolic rate with its response to
exercise and diet, the control of feeding and food
preferences.“ReguIar
sensitivity, decreases plasma triglyceride levels and
morbidity and
mortality.SEnergy balance is essentially equivalent to

exercise improves insulin

reduces cardiovascular
fat balance and since increased fat intake does not
stimulate fat oxidation, clearly there is a potential for
fat imbalance and hence obesity with high fat
intake.sHigh waist hip ratio (WHR)> 1.0 in men and >
0.85 in women indicates abdominal fat accumulation.
Risks of metabolic complications increase in men with
waist circumference (WC)>102 cms and women with
WC > 88 cms.”

The adipose tissue is not simply a passive storehouse
for fat but an endocrine organ that is capable of
synthesizing and releasing into the blood stream an
important variety of peptides and non-peptides
compounds that may play a role in cardiovascular
homeostasis. Adipose tissue is a significant source of
Tumor Necrosis Factor-alpha (TNF-a), Interleukin-6,
inhibitor - 1,
Angiotensinogen and Insulin like growth factor-1 (IGF-
1).2

Excess of adipose tissue augments cardiac output,

Plasminogen activator Leptin,

stroke volume, left ventricular filling pressure and
expands intravascular volume. There is increased
prevalence of high blood pressure associated with
obesity results from a discrepancy between raised
cardiac output and a relatively normal arterial
capacity.’Fat-free mass, fat mass, age and sex account

1JPBS [Volume 3| Issue 3 [JUL-SEPT|2013]365-370

for about 80% of the variance in BMR was related to a
familial factor, suggesting that BMR is, at least partly
genetically determined.’®The WHR is more significant
than total degree of obesity and associated with
hypertension, dyslipidemia, insulin resistance and
increased coronary artery disease mortality.11

The effect of different patterns of body fat
distribution on mortality confirms earlier clinical
observations that an abdominal rather than gluteal
distribution of fat increases susceptibility to health
hazards including cardiovascular diseases and
diabetes mellitus. Therefore distribution fat should
be analyzed in its own right; independent of overall
obesity by clinically obtaining WHR."Individuals who
are relatively inactive are more likely to gain weight
than those who frequently engage in physical activity.
The relative risk of gaining 5 kg or more during a 5
years follow-up study among inactive Finns was 1.6 in
women and 1.9 in men."”

A 10% increase in body weight is associated with
decline in parasympathetic tone accompanied by a
rise in Mean heart rate and conversely, heart rate
declines during weight reduction.MBody fat and
sympathetic nerve activity in healthy subjects were
studied and it was found that resting rate of
sympathetic nerve discharge to skeletal muscle was
directly correlated with BMI and percent of body fat.
In addition to body fat, muscle sympathetic nerve
activity was correlated with age, plasma insulin
concentration, and plasma lactate concentration.
Together these four co-variants accounted for 58 % of
the variance of the muscle sympathetic activity. It was
concluded that in healthy humans, body fat is a major
determinant of the resting rate of muscle sympathetic
discharge. Overweight associated with sympathetic
activation could represent one potential mechanism
contributing to the increased incidence of
cardiovascular complications in overweight
subjects.lSNot only the age but also BMI, BF% and
WHR influence serum lipids, apoproteins and fasting
blood glucose in Thai women evidenced by the higher
correlation coefficients.'®

Systolic BP increased by 6 mmHg and diastolic BP by 4
mmHg for a 10% gain in body fat. Weight loss of 1 kg
produced a 20% decrease in both systolic and
diastolic blood pressure in hypertensive patients even
when the sodium intake was kept constant. The most
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characteristic lipid disorder in obesity was elevated
total cholesterol and triglycerides, high LDL
cholesterol and low HDL cholesterol. For every 1 kg of
weight loss, there was corresponding reduction by
about 1% in total cholesterol and LDL, a rise by 1% in
HDL and a reduction by 3% in triglycerides.”There is
evident linking increased physical activity to a more
favorable fat distribution (a lower proportion of
visceral fat at a given BMI).*®

Low level of physical activity is associated with an
increased risk of weight gain and obesity.19 Lower
physical
subcutaneous adipose tissue and visceral adipose

activity was associated with higher
tissue volume in both the sex.’Higher fatness in
sedentary subjects than in sportspersons, though BMI
had insignificant

significantly and

variation.”'Central obesity
independently contributes to
cardiovascular outcome.”’Body mass index (BMI) and
waist circumference are strongly correlate with total
body adipose tissue but waist circumference is a
better predictor of Intra-Abdominal Adipose

Tissue(IAAT) than BMI.”®

METHODOLOGY

The study was undertaken to analyze the differences
in certain fat parameters in healthy sedentary and
non-sedentary subjects in the age group of 25 - 55
years. 45 sedentary subjects and 55healthy non-
sedentary female subjects were selected from the
general population of Davangere city randomly.A
simple two compartment model that divides the body
into fat and fat free mass may be obtained using age
and gender specific regression equations that
incorporate the BMI of the individual, one such
equation is that of Deurenberg , which is used in the
practice.24

The factors that may affect fat and fat-free mass
includes the following: Gender, Age, Race, Food
intake,  Physical  activity/ athletic  training,
Drugs/stimulants and disease.”

The methodology adopted to determine the body fat
percentage in the present study was based on BMI by
using Deurenberg’s equation.

The exclusion criteria in this study were

Subjects suffering from endocrinal disorders

Hypertensive individuals

Subjects with renovascular and cardiovascular

diseases.
Pregnant and lactating women.

All the subjects gave consent after explaining the
procedure of the non-invasive technique to them. A
brief personal history, childhood obesity, detailed
history of exercise and a clinical examination of all the
systems were done to exclude medical problems and
to prevent confounding of results.

Weight and Height was taken, Body Mass Index (BMI)
was derived by Quetlet’s index from body weight (kg)
/ Height (m?) which were used for the calculation of
fat parameters (Table.1)

Body Fat Percentage (BF %) was calculated by using
the formula: BF% = 1.2 X BMI + 0.23 X Age — 10.8 x
Sex — 5. (Where, Male = 1 and Female = 0).

Fat Mass (FM)was calculated in the following way

FM = Weight x BF % and expressed in kgs.

Fat Free Mass (FFM) was calculated and expressed in
kilograms (kg) by using the formula FFM = Weight —
Fat mass.

Fat Mass Index (FMI) was calculated from Fat mass in
(kg) / Height in (m?).”°

STATISTICAL ANALYSIS

The results were given as Mean + Standard Deviation
and range values. Comparisons were made between
sedentary and non-sedentary subjects. A p-value of
0.05 or less was considered as statistical significance.

RESULTS

There was statically significant increase in BF % &FM
(kg) insedentary subjects when compared to non-
sedentary subjects. There was slight increase in Mean
FMI (kg/mz) in sedentary subjects when compared to
non-sedentary subjects which was statistically not
significant.There was slight decrease in FFM (kg) in
sedentary subjects when compared to non-sedentary
subjects which was statistically not significant(Table. 1
and 2)

DISCUSSION

In our study BMI was increased in sedentary subjects.
Recent studies in adolescents and adults have
demonstrated between

significant  relationship
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physical inactivity and other adverse health practices,
such as consumption of less-healthy foods or
Inactive individuals tend to
consume more quantities of dietary fat. These data
suggest that inactivity tends to cluster with other
health behaviors that have adverse effect on the
quantity and location of body fat deposition which

results in obesity.27lt is hypothesized that excess

increased fat intake.

catecholamine triggers various adverse processes
which, if persist, can lead or aggravate hypertension
and insulin resistance. Visceral fat but not peripheral
fat mass was correlated with atherogenic effect.”®

The mean BF% was increased, the methodology
adopted to determine the body fat percentage in the
study was based on BMI by using
Deurenberg’s equation whereas, most of the reports

present

on body fat percentage were based on the use of
techniques like impedance,
hydrodensitometry, X-ray absorptiometry and skin
fold thickness.

In our study there was increased FM (kg), FMI (kg/m?)
and decreased FFM (kg) in sedentary subjects when

bioelectrical

compared to non-sedentary subjects.

1JPBS [Volume 3| Issue 3 [JUL-SEPT|2013]365-370

CONCLUSION

The conclusions of our study are:

Body fat percentage and fat mass were increased
significantly in sedentary subjects, there was slightly
increased in FMI (kg/m®) in sedentary though
statistically not significant.

There was decreased Mean FFM (kg) in sedentary
male subjects though statistically not significant.
Though our study is by no means exhaustive, it does
provides glimpse into the variety of adaptations
/alterations in anthropometric and cardiovascular
structure and function that causes adipose tissue
accumulation, even in the absence of overt disease.
Hormonal assay and lipid profile estimation along
with fat parameters would have given a better
understanding about sedentary life style and its
consequences. We need to evaluate the strategies
and efficacy of physical activity in various diseases.
The benefits of regular physical activity are numerous,
people who exercise live longer and healthier.

Table.1: Anthropometric parameters in sedentary and non-sedentary subjects

GROUP BMI ( Kg/m’) WHR MAC (cms)

N Range Mean Range Mean Range Mean
Sedentary 45 18.6-33.3 26.3+33 0.84-0.99 0.93+0.03 21-23 27.9+2.2
Non-sedentary 55 14.2-38.7 233+21 0.82-1.05 0.91+ 0.03 22-29 26.1+1.3
Mean 3.0 0.02 1.8
difference
Significance t 5.72 2.59 5.25

P <0.001, HS <0.05,S <0.01,S

All values expressed as Mean + SD.

Analysis for all parameters done by unpaired ‘t’ test.
HS-Highly significant, S- Significant, NS- Not significant.
BMI- Body Mass Index, WHR- Waist Hip Ratio, MARange Mean +SD
MAC- Mid Arm Circumference
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Table 2: COMPARISON OF FAT PARAMETERS BETWEEN SEDENTARY AND NON-SEDENTARY SUBJECTS

Group BF% FM (Kg) FFM(Kg) FMI (Kg/mz)
N Range Mean + SD Range Mean +SD Range Mean £ SD Range Mean £ SD
Sedentary 45 23.1-453 353151 10.2-35.8 22.6+58 33.9-46.8 399145 4.3-22.8 12.1+41
Non-sedentary 55 21.7-42.4 31.0t4.2 10.0-32.2 18.0+3.8 29.5-57.8 40.5+35 4.2-18.0 11.1+4.6
Mean difference 4.3 4.6 0.7 1.0
Significance t 4.75 4.94 0.90 1.19
p
<0.001, HS <0.001, HS 0.37, NS 0.24, NS
All values expressed as Mean * SD.
Analysis for all parameters done by unpaired ‘t’ test.
HS-Highly significant, S- Significant, NS- Not significant.
BF% - Body Fat Percentage, FM — Fat Mass, FFM — Fat Free Mass, FMI — Fat Mass Index
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