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Abstract
Objective: The benefits of physical activity and physical fitness on the health of general population are provided
with evidence.
We investigated association of leisure time physical activity with indicators of body composition and metabolic
syndrome among less active, moderately active and active groups.
Design: Analysis of cross sectional self reported physical activity index and measured indicators of body
composition and metabolic syndrome.
Subjects: A total of 100 male subjects, aged 25-50 years, who were part of a randomly selected sample and who
agreed to participate in the study.
Measurements: Self reported measure of physical activity index, weight (Kg), height (meter), pulse (manually),
blood pressure (mercury sphygmomanometer), various biochemical parameters (i.e. serum triglycerides, and
fasting plasma glucose) is measured in all the subjects.
Results: High levels of leisure time physical activity were positively associated with the likelihood of being in the
normal body mass index and lower % body fat. When physical activity score was correlated with the component
of metabolic syndrome, we observed that there was significantly negative correlation between physical activity
score and Systolic and Diastolic blood pressure, serum triglycerides, fasting blood glucose.
Conclusion: This study shows association between body fat, body mass index and leisure time physical activity.
Low physical activity is associated with increased risk of developing metabolic syndrome. These findings will
have important public health implications for the development and targeting of weight gain prevention strategies
and life style modification may be beneficial in avoiding the risk of metabolic syndrome and its consequences.
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Introduction
The factors associated with the risk of
developing metabolic syndrome are overweight,
altered lipid profile, high blood pressure and
increase in blood glucose levels. All these factors
are also leads to increase risk of cardiovascular
diseases and type 2 Diabetes mellitus.1, 2
Though various factors such as sedentary
life style, genetic, unhealthy food are responsible
for the condition of metabolic syndrome but the
underlying patho-physiologic mechanism of
syndrome is not clear.3, 4
Sedentary life style is a major risk factor for
various diseases 18. Due to development of
modern electronic equipments and computers,
the physical activity at work is reduced.
Sedentary life style leads to overweight and
obesity, which is a major risk factor for
metabolic syndrome.5,6
Prevalence of metabolic syndrome in some
regions of India ranges from 23.2 to 41.1 %

which is high and is particularly rising due to
adoption of modernized life style.
The benefits of physical activity and
physical fitness on health of general population
are provided with evidence.7 The office workers
in medical college are exposed to sedentary life
style and wrong eating habits. Few studies are
available about the incidence of metabolic
syndrome in these employees.
This study was planned to see, if there is any
correlation between physical activity and various
risk factors of metabolic syndrome.
The purpose of the study was to see the
effect of levels of physical activity on various
components of metabolic syndrome.
Materials and Methods
This study was a cross sectional,
comparative study. A synopsis of the study
protocol was submitted to Institutional Ethical
Committee and approval was obtained. One
hundred male subjects in the age group 25-50
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years are selected randomly from the campus of
BPS GMC for women Khanpur kalan sonepat.
Before inclusion in the present study participants
were excluded if they have any debilitating
disease, chronic illness, hypothyroidism,
hyperthyroidism etc. All the subjects were
informed in detail about the purpose and
procedure of the study. A written and informed
consent was taken from the subjects prior to
enrolment in the study.
Procedure
After inclusion in the study various
parameters such as weight (Kg), height (meter),
pulse (manually), blood pressure (mercury

sphygmomanometer),
various
biochemical
parameters (i.e. serum triglycerides, serum high
density lipoprotein cholesterol and fasting
plasma glucose) and physical activity index
score (questionnaire based) is measured in all the
subjects. The questionnaire allows the
assessment of self reported leisure time physical
activity. A score of <14 units indicate an
insufficient level of activity, 14-23 indicates
moderate activity, > 24 indicates sufficient
activity. The subjects are categorize accordingly
into three groups i.e. insufficiently active,
moderately active and active group.8-10

Table 1: Comparison of mean (± S.D) values of various parameters among different groups
Parameters
Insufficiently
Moderately
Active
p-value
active
active
Age (years)
30.12 ± 2.90
32.35± 3.10
31.33±4.0
>.05
BMI
23.77±2.40
22.90±2.37
21.50±.90
<.001
SBP (mmHg)
128.40±7.60
120.55±8.10
112.80±8.10
<.001
DBP (mmHg)
80.40±7.95
76.60±6.90
72.11±5.05
<.001
Serum
150.58±21.90 140.41±18.33 130.88±14.90 <.001
Triglycerides (mg /
dl)
Fasting blood
99.50±5.50
92.21±6.65
86±7.80
<.001
glucose (mg / dl)
Table 2: Correlation between physical activity score and components of metabolic syndrome
Variable
Pearson’s
P value
BMI
-0.37
< 0.001
SBP
-0.43
< 0.001
DBP
-0.29
< 0.001
Serum Triglycerides
-.44
< 0.001
FBG
0.40
< 0.001
Graph
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Discussion
The metabolic syndrome and its components
are closely associated with low physical activity
(PA) levels11 Because of increased automation
and use of technology participation in physical
activities has declined. Time spent at sedentary
occupations has been increasing and may be
expected to have a negative impact on total
physical activity.12 Low levels of physical
activity contribute to overweight and obesity and
strong evidence exists to show that obesity is a
major risk factor for metabolic syndrome13
Metabolic syndrome is predictive of progression
to Type 2 Diabetes Mellitus (DM), Hypertension
(HTN) and Coronary Artery Diseases (CAD).14
In the present study subjects were grouped
according to their physical activity score using a
standard questionnaire, the groups under study
were insufficiently active, moderately active and
active groups.
In our study the difference in mean values of
age was statistically non-significant in subjects
of the three groups whereas the difference in
mean values of BMI was statistically highly
significant among the three groups.
We found that mean value of systolic blood
pressure and diastolic was significantly higher in
insufficiently active group as compared to
moderately active group and active group
(p<0.001). We also observed that moderately

active group had statistically significant higher
mean value of systolic blood pressure and
statistically non significant higher values of
Diastolic blood pressure as compared to active
group (p<0.05).
The mean value of serum triglycerides and
fasting plasma glucose was significantly higher
in insufficiently active group as compared to
moderately active group and active group
(p<0.001). Also, moderately active group when
compared with active group have statistically
non-significant higher values (p>0.05).
Table 2 shows the correlation of physical
activity score with components of metabolic
syndrome. Correlation was done by taking
physical activity score as independent variable
and metabolic syndrome components as
dependent variable. The result shows that there
was statistically significant negative correlation
between physical activity score and BMI (r = 0.37, p<0.001), systolic blood pressure (r = 0.43,
p<0.001), diastolic blood pressure (r = 0.29,
p<0.001), serum triglyceride (r =0.44, p<0.001),
and fasting plasma glucose (r = 0.40, p<0.001).
To summarize, in the present study we
observed that the mean values of components of
metabolic syndrome (i.e. waist circumference,
systolic blood pressure, diastolic blood pressure,
serum triglycerides and fasting plasma glucose)
were significantly higher in insufficiently active
group as compared to moderately active and
active group. When we compared moderately
active group with active group we observed that
mean values of waist circumference, diastolic
blood pressure, serum triglycerides and fasting
plasma glucose were higher in moderately active
group as compared to active group but the
difference was not statistically significant.
However mean value of systolic blood pressure
was significantly higher in moderately active
group as compared to active group.
When physical activity score was correlated
with the components of metabolic syndrome, we
observed that there was statistically significant
negative correlation between physical activity
score and waist circumference, systolic blood
pressure, diastolic blood pressure, serum
triglyceride and fasting plasma glucose. When
we studied correlation of physical activity score
with body mass index, we found that physical
activity score was significantly negatively
correlated with body mass index. In our study,
we also observed that body mass index was
significantly positively correlated with waist
circumference, systolic blood pressure, diastolic
blood pressure, serum triglyceride and serum
fasting plasma glucose.
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Mohan V et al also observed that subjects
with light grade exercise had a significant higher
fasting plasma glucose and body mass index as
compared to those with heavy garde and
moderate grade exercise.15
Cherell D et al in their study observed that
mean triglyceride concentrations were lower in
men and women with moderate and high levels
of physical activity as compared to men and
women with low levels of physical activity.16

7.

8.

9.

Conclusion
To conclude, metabolic syndrome involves
risk for development of cardiovascular diseases
and type 2 diabetes mellitus. Low physical
activity is associated with increased risk of
developing metabolic syndrome. So regular
physical activity and lifestyle modifications may
be beneficial in avoiding the risk of metabolic
syndrome.

10.

11.

12.

13.

Limitations of the study
Dietary habits and genetic factors which can
also affect the results should have been
considered. The significance of study can further
be expanded considering these factors.
14.
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