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Abstract: This study was conducted in Obesity Research Clinic, Kasthuripuram, Tiruchirappalli 17.  Healthy 

obese and non-obese male subjects with Body Mass Index (BMI) 18.5 – 24.9 kg/m2 and 85 healthy obese and 

non-obese female with Body Mass Index of 25 – 29.9 kg/m2, age group between 9 – 67 years were selected. 

Parameters such as BMI, systolic and diastolic blood pressure were assessed. BMI was determined from the 

parameters such as weight and height; the subjects were classified as normal, overweight and obese. 

Hypertension was determined from the measure of blood pressure. The results show a consistence relation 

between BMI and hypertension within age groups in both male and female. The tables exhibited a relation of 

age with BMI and hypertension in both males and females subjects. The results showed a higher trend of 

hypertension with increasing BMI. In young females it was noticed that due to increased BMI the incidence of 

hypertension was very high.   
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I. Introduction 
  Demographic, economic, social and nutritional transitions that occurred in the past decades shifted 

public health paradigms worldwide in the form of growing prevalence of overweight and obesity in virtually all 

age groups.  Obesity in children and adolescents is gradually becoming a major public health problem in India. 

Obesity has profound on a child life. This is prevalent in developing countries with a prevalence of obesity 

among children of low economic status [1]. The 1999 to 2002 National Health and Nutrition Examination 

Survey (NHANES) revealed that 16% of children between ages 6 and 19 are overweight [2]. In India the rising 

rates of obesity are associated with the transition from rural to urban lifestyles [3]. Totally 5% of the Indian 

population has been affected by obesity.  Overweight and obesity are the fifth leading risk for global deaths.  At 

least 2.8 million adults die each year as a result of being overweight or obese.  In 2011, more than 40 million 
children under the age of five were overweight.  More than 30 million overweight children are living in 

developing countries and 10 million in developed countries [4].  

  Outcomes related to child-hood obesity include hypertension, type 2 Diabetes Mellitus; 

Dyslipidaemia left ventricular hypertrophy, non-alcoholic steatohepatitis, obstructive sleep apnea, and 

Orthopaedic and psychosocial problems [5, 6].  World Health Organization (WHO) defines overweight as a 

BMI equal to or more than 30. By contrast, greater energy intake was associated with weight gain only among 

women. Thus population wide, the relationship of physical inactivity to weight gain appeared to be more 

consistent than the relationship of excess energy intake to weight gain [7].  Recently, the role of fat itself in the 

development of obesity and its consequences was considered to be a passive one adipocytes were considered to 

be little more than storage cells for fat [8].   Dietary fat content is directly correlated with energy intake, 

produces only weak satiation in comparison with protein and carbohydrate, and is thought to be processed 
efficiently by the body [9].   

  Obesity is becoming an increasingly important clinical and public health challenge throughout the 

world [10]. Recently, a number of studies have provided support for a link between the altered sleep/ wake 

patterns associated with our „24-hours‟ lifestyle and obesity. And the heart of the association between sleep and 

obesity may be a molecular mechanism intrinsic to all eukaryotic cells and organisms, namely the circardian 

clock [11].  Scientist have learned that genes can powerfully influence human eating behavior and that obesity at 

least in part, is a genetically determined disorder of appetitive behaviour. The pace of discovery is escalating 

and human genetics will play a crucial role in improving our understanding of basic energy regulation [12].  

Individual responsibility can be assessed collectively only where people have access to a healthy lifestyle, and 

are supported to make health choices. 

  WHO emphasizes on the need of mobilization of stakeholders who can play a vital role in shaping 

healthy environments and shaping making healthier diet options affordable and easily accessible. Dietary factors 
do not appear to be the primary determinant of the increasing prevalence of obesity, By contrast, available 

longitudinal data point toward a potentially important contribution of reduced physical activity [13]. Any stress, 

including one such as trouble with relationships, causes anxiety and decreases pleasure and comfort. Serious and 

continuous failure of coping with stress influence the autonomic nervous function controlling homeostasis and 
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the function of the endocrine system, and sometimes results in mental and somatic disease accompanied death 

[14]. “WHO Action Plan for the Global strategy for the prevention and control of Non-Communicable 

Diseases”, provides a roadmap to establish and strengthen initiatives for the surveillance, prevention and 
management of non-communicable diseases, including obesity in low-and middle-income countries and its 

serious implication for poverty reduction and economic development.  The purpose of this study was to observe 

and compare recent estimates of the prevalence of overweight and obesity among different age groups in 

Obesity Research Clinic, Kasthuripuram, Tiruchirappalli, and to examine the associations between Sex, BMI, 

and BP among obesity patients.  

 

II. Materials And Methods 
2.1. Sample Collection  

The present study was conducted among obesity patients, in Obesity Research Clinic, Kasthuripuram, 
Tiruchirappalli.  The study was conducted from Nov-2013 to Feb-2014.  The Study population included obesity 

patients belonging to different regions of the country with varied socio-cultural practices and/or source of 

influence/knowledge. Among 168 patients, 83 (49.4%) were males and 85 (50.6%) were females. 29.2% 

subjects were between the age groups 41-50. Simple Radom method was employed, and all obesity patients of 

the clinic were also included at subject for the study. 

 

2.2. Inclusion Criteria 

  Healthy subjects who were willing to participate in the study from Periyar E.V.R College, 

Tiruchirappalli- 23, Tamil Nadu.  

 

 2.3. Ethical Considerations 
Written informed consent was obtained from the study participants before obtaining any information 

from them.  Utmost care was taken to maintain privacy and confidentiality.  Patients were assured that results of 

the study will have no impact on their academics or personal life. 

 

2.4. Data Analysis 

Data entry and statistical analysis was done using SPSS version 20. Frequency distributions, 

percentages and chi- square test were calculated for all variables. 

 

III. Results 
The study was conducted to find out the association between Age, BMI and BP.  It was presented in     

(Table 1 – 4).  Out of 168 obesity patients, 83 (49.4%) were males and 85 (50.6%) were females. Majority 

(29.2%) were between 41-50 years of age. Chi-square test for association between age group of patients and 

level of BMI was shown in Table-1. It was observed that if p-value is less than 0.05 the null hypothesis is 

rejected at 5% level of significance. Their exist a significant association between BMI level and age group of 

patients (χ2 = 41.769, p < 0.05). Table-1 reveals that patients under the age group between 21- 60 years have the 

BMI level as 25 – 29.9kg/m2 (over weight) and 30 – 34.9kg/m2 (moderate obese) is 36.3% and 34.5% (totally 

70.8%) respectively, have been recorded. 

The Chi-square test for association between age group of obesity patients and blood pressure was 

tabulated in Table-2. Since p-value is less than 0.01 the null hypothesis is rejected at 1% level of significance, 

their exist a significant association between blood pressure and age group of patients Chi-square (χ2) value is 

55.446, and p-value is 0.01.  Patients under the age group of below 20 to above 60 years having 2.4% of low 
BP, 33.3% of Normal BP, 32.7% of Pre hypertension, 20.2% of Stage I hypertension and 11.3% of Stage II 

hypertension.  The same percentages have been recorded in Table-3, this table demonstrates about the Chi- 

Square test for association between BMI level of Obesity patients and Blood Pressure. In that table the p-value 

is less than 0.01, the null hypothesis is rejected at 1% level of significance. Hence conclude that exist a 

significant association between BMI levels and Blood Pressure of patients (χ2=43.824, p<0.01)    

 The inter-correlation matrix between blood pressure, BMI level and age group of obesity patients was 

shown in Table-4. To find the direction of relationship between blood pressure, BMI level and age group, Karl-

Pearson‟s correlation measure was applied.  Higher the correlation, higher will be the relationship between 

variables and which in turn influences the blood pressure at a higher level.  The table clearly shows that there is 

a significant positive relationship between the blood pressure, BMI level and Age group. Moderate and 

significant positive correlation exist between blood pressure and age, r = 0.353, p<0.01 and BMI levels             
(r = 0.341,  p<0.01). 
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Table -1. Chi- square test for association between age group of obesity patients and level of BMI 
Age group 

(in years) 

BMI LEVEL (Kg/m
2
) 

 

 

Total 

Chi-square 

Value 

p-value 

18.5-24.9 25-29.9 30-34.9 35-39.9 40-44.9 Above 45 

 
Below 20 6 8 11 0 0 2 27  

 

 

 

 

 

41.769 

 

 

 

 

 

 

0.019* 

22.2% 29.6% 40.7% 0.0% 0.0% 7.4% 100.0% 

21-30 7 19 9 2 1 1 39 

17.9% 48.7% 23.1% 5.1% 2.6% 2.6% 100.0% 

31-40 2 12 15 3 1 2 35 

5.7% 34.3% 42.9% 8.6% 2.9% 5.7% 100.0% 

41-50 4 16 22 5 1 1 49 

8.2% 32.7% 44.9% 10.2% 2.0% 2.0% 100.0% 

51-60 2 5 1 4 0 0 12 

16.7% 41.7% 8.3% 33.3% 0.0% 0.0% 100.0% 

Above 60 3 1 0 1 1 0 6 

50.0% 16.7% 0.0% 16.7% 16.7% 0.0% 100.0% 

Total 24 61 58 15 4 6 168 

14.3% 36.3% 34.5% 8.9% 2.4% 3.6% 100.0% 

* significant at 5% level 

 

Table – 2.  Chi- square test for association between age group of obesity patients and blood pressure 
Age 

group 

(in years) 

BLOOD PRESSURE ( mm/Hg) 

 

 

Total 

 

Chi-

square 

value 

 

p-value 
Low 

Bp 

Normal 

Bp 

Pre - 

Hypertension 

Stage - I 

Hypertension 

Stage – II 

Hypertension 

Below 20 1 20 4 1 1 27  

 

 

 

 

 

55.446 

 

 

 

 

 

 

0.000** 

3.7% 74.1% 14.8% 3.7% 3.7% 100.0% 

21-30 1 11 22 4 1 39 

2.6% 28.2% 56.4% 10.3% 2.6% 100.0% 

31-40 1 10 11 8 5 35 

2.9% 28.6% 31.4% 22.9% 14.3% 100.0% 

41-50 0 10 16 14 9 49 

0% 20.4% 32.7% 28.6% 18.4% 100.0% 

51-60 0 5 1 4 2 12 

0% 41.7% 8.3% 33.3% 16.7% 100.0% 

Above 60 1 0 1 3 1 6 

16.7% 0% 16.7% 50.0% 16.7% 100.0% 

Total 4 56 55 34 19 168 

2.4% 33.3% 32.7% 20.2% 11.3% 100.0% 

   ** Significant at 1% level 

 

Table – 3. Chi – square test for association between BMI level of obesity patients and blood pressure 
 

BMI 

level 

(Kg/m
2
) 

 

BLOOD PRESSURE 

 

 

Total 

 

Chi-square 

Value 

 

p-value 

Low 

Bp 

Normal 

Bp 

Pre- 

Hypertension 

Stage I 

Hypertension 

Stage II 

Hypertension 

18.5-24.9 1 15 5 2 1 24  

 

 

 

 

 

43.824 

 

 

 

 

 

 

0.002** 

4.2% 62.5% 20.8% 8.3% 4.2% 100.0% 

25-29.9 

 

3 21 23 10 4 61 

4.9% 34.4% 37.7% 16.4% 6.6% 100.0% 

30-34.9 0 16 21 16 5 58 

0% 27.6% 36.2% 27.2% 8.6% 100.0% 

35-39.9 0 1 4 5 5 15 

0% 6.7% 26.7% 33.3% 33.3% 100.0% 

40-44.9 0 0 2 1 1 4 

0% 0% 50.0% 25.0% 25.0% 100.0% 

Above 45 0 3 0 0 3 6 

0% 50.0% 0% 0% 50.0% 100.0% 

Total 4 56 55 34 19 168 

2.4% 33.3% 32.7% 20.2% 11.3% 100.0% 

 **Significant at 1% level 
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Table -4. Inter-correlation matrix between Blood pressure, BMI level and age group of obesity patients 

 

** Correlation is significant at 0.01 level (2- tailed), (p < 0.01). 

 

IV. Discussion 
The process of rapid urbanization and changing lifestyles in India and other developing countries has 

brought obesity [15]. Obesity in adolescents and children has raised to significant levels globally with serious 

public health consequences. In addition to cardiovascular, emotional and social issues, it poses a serious hazard 

to the basic health care delivery systems [16]. 

In a last few decades, obesity has tripled and it has reached epidemic levels in developed countries 

[17]. The treatment of overweight and obesity in children and adolescents requires a multidisciplinary approach 

with a holistic outlook. The components of overweight and obesity treatment include dietary management, 

physical activity enhancement, and restriction of sedentary behavior, pharmacotherapy and batriatic surgery. 

The various phases of obesity management in ascending order of intensity include prevention oriented approach, 

structural weight management, comprehensive multidisciplinary intervention and tertiary care intervention. 

Compared with continuous exercise the intermittent exercise can oxidize the same amounts of lipids with less 

tiredness and less energy expenditure fatigue and monotony. [18] 
The long term goal is to improve quality of life and reduction in morbidity as well as mortality,  

associated with overweight and obesity [19]. In the present study the results reveal that there is significant 

difference in the incidence of age, BMI, and BP.  The study is carried out among the people residing in and 

around Tiruchirappalli, the two groups of obesity patient‟s one male and another female found to be similar in 

the distribution of age. 

In the study it was also concluded that there is significant positive correlation relationship occurs 

between age and BMI, but obesity depends upon BMI (χ2=41.769, p<0.05) According to BMI its values are 

defined as overweight or moderate, caused by family genes, effects of medication use, stressful life events, and 

other food habits. 

Similar observations have been reported by a recent study population included 1st year medical 

students, of medical college in Kancheepuram [20].  In their study, the total sample included 138 students, it 
was concluded that low income obese adolescents perceive obesity as a heritage, caused by family genes, side 

effects of medication use, and stressful life events.        

In a study done in Germany it was reported that the intensity of physical activity played a critical role 

independent of age and gender in prevention of obesity. The prevalence of incident pre-hypertension and stage I 

hyper tension is recorded from age group of 21-30, 31-40, and 41-50 years of age. Stage 1 Hypertension was 

seen significantly higher percentages among 31-40, and 41-50 age groups (χ2 =55.446, p<0.01). The relationship 

has been reported by other studies as well hypertension is expected to begin occurring in overweight individuals 

[21]. In  the present study, the results of BMI and BP reveals that if the BMI is under overweight (25-29.9) or 

moderate (30-34.9) and severe obese (35-39.9) then naturally the obesity patient‟s BP will reaches the level of 

pre hypertension and stage I hypertension [21]. ((χ2 =43.824, p=0.01) 

It was also reported that overweight children in Bogalusa heart study were 4.5 and 2.4 times as likely to 
have elevated systolic BP and diastolic BP respectively.  Studies from India have also shown similar trends. 

People with binge eating over consumption alcohol may easily result in obesity and alcohol dependence 

accompanied by serious diseases [13].  Statistical analysis has been revealed that there is significant positive 

correlation is exist between BMI (p<0.01) BP and age groups (p<0.01). 

The study had its limitations in the form that it was an obesity Research based study and thus result 

obtained from the study cannot be generalized to a specific community as the respondents were from varied 

geographical regions of the nation.  In addition, all the obesity patients in the obesity Research clinic could have 

given much more comprehensive results. 

 

V. Conclusion 
The study revealed that through majority of the Obesity Patients were aware about the risk factors of 

Obesity there were many gaps identified in their knowledge which needs to be bridged. Obesity, Body Mass 

Index, and Blood Pressure had strongly positive correlation. As far Obesity is the major risk factor for Type 2 

Diabetes, Cardio vascular Disease, and other related disorders and complications. It is possible to improve 

health, regular exercise, diabetic control by caloric restriction, weight loss and drug therapy were cited as the 

Factors Blood pressure Age group BMI – level 

Blood pressure 1 - - 

Age group 0.353(**) 1 - 

BMI-level 0.341(**) 0.068 1 

Total (N=168) 
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measure for prevention of development of Obesity. Results of the study implicate that there is an immense need 

to promote healthy lifestyles among the Obesity Patients for avoiding the premature onset of the lifestyle 

disorders. 
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