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ABSTRACT

Adult hypertension is an emerging epidemic in India and the
complications of hypertension like Stroke, Retinopathy and Coronary
Artery Disease (CAD). The present study has been conducted among the
adult females, a total of 305 sample size with age range of 20 to 70
years and carried out the study in Tirupati town of Tirupati district,
Andhra Pradesh. This study is cross-sectional, collected and
documented information on blood pressure (BP - Systolic and
Diastolic), anthropometric indicators (Waist, Hip and WHR), besides
social and environmental factors using pretested questionnaires have
been utilized. The overall objective of the present study is to assess the
prevalence of hypertension and its association with anthropometric
measures (Waist, Hip and WHR) in a group of adult females.

The outcome of the study put forth adults with higher Waist-Hip ratio
(WHR) are at risk in developing high Blood Pressure (BP). Thus, Waist
and Hip ratio (WHR) are showing strong positive correlation with
Systolic and Diastolic Blood Pressure levels. Therefore, the findings of
the study strongly advocate the need to implement interventional
measures for preventing adult’s high Blood Pressure.

Keywords: Age, Waist-Hip Ratio, Blood Pressure, Systolic, Diastolic,
Hypertension, Coronary Artery Disease (CAD), Non-Communicable
Disease.
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INTRODUCTION

In recent past pertinent attention has been focused towards the prevention and management of
chronic Non-Communicable Disease such as Cardio-vascular diseases (CVDs) Cancer, Diabetes
mellitus and Obesity etc., which are be named as Affluent diseases. Hitherto the World Health
Organization (WHO) and other health related National or International Organizations had focused on
tackling the issues like infection/infectious diseases and under nutrition or malnourishment.
According to WHO, Non-Communicable Diseases (NCD) are responsible for a significantly
increased total number of deaths in the next decade. NCD deaths are projected to increase by 15%
globally between 2010 and 2020 (to 44 million deaths). The greatest increases will be in the regions
of Africa, South-East Asia and the Eastern Mediterranean, where they will increase by over 20%
(WHO). In contrast, in the European region, WHO estimates there will be no increase related to Non-
Communicable Diseases. In the African Region, NCDs will cause around 3.9 million deaths by 2020.
The regions that are projected to have the greatest total number of NCD deaths in 2020 are South-
East Asia (10.4 million deaths) and the Western Pacific (12.3 million deaths) (WHO, 2002). Several
risk factors are responsible for the causation of NCD’s. Of which, Obesity is a serious nutritional
problem, as it increases the risk of morbidity from several pathologies, including hypertension,
dyslipidemia, type 2 diabetes, coronary heart disease, stroke, non-alcoholic fatty liver disease,
osteoarthritis, sleep apnea, and endometrial, breast, prostate, and colon cancers (WHO, 2013).

Overweight and obesity pose a major risk for chronic diseases, which include hypertension, type 2
diabetes, cardiovascular diseases, stroke, musculoskeletal disorders and certain forms of cancer
(Tesfaye et al. 2007). Globally, there are more than one billion overweight adults; at least 300
million of them are obese. High Blood Pressure (BP) is estimated to cause 7.1 million deaths, about
13% of the total. About 62% of cardiovascular diseases (CVDs) and 49% of ischemic heart diseases
(IHDs) are attributable to suboptimal BP (systolic >115mm Hg). The relevance of both hypertension
and obesity, as important public health challenges, is increasing worldwide.

Compared with the year 2000, the number of adults with hypertension is predicted to increase by
60% to a total of 1.56 billion by the year 2025 (Kearney et al. 2005). Frequent exposure to energy
dense foods and leisure time physical activity, the number of overweight and obese individual’s
increases to epidemic proportions (WHO 2002).

Prospective studies have emphasized that blood pressure levels and the prevalence of hypertension
are related to overall and abdominal adiposity (Kotchen et al. 2008). The degree of association with
indicators of adiposity varies between the populations. For example, Paradis, et al. (2004) in their
study identified the importance of waist circumference as a significant variable in assessing the
prevalence of hypertension.
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Similar observations were noticed with different body mass indicators elsewhere (Reddy et al. 2010).
Population studies have clearly identified the role of obesity in developing hypertension, but the
degree of association and the mechanism is yet to be elucidated as both the obesity and hypertension
of life style mediated conditions.

Obesity and hypertension have been shown to increase in parallel across populations along with their
degree of development and acculturation (Kaufman et al. 1996; Cooper et al. 1997). Developing
countries have a higher susceptibility of Blood Pressure (BP) to excessive adiposity than Western
populations and will be more severely affected, particularly in terms of hypertension driven
cardiovascular morbidity and mortality, by the current global upward trend in obesity (Cooper and
Rotimi 1997; Zhou et al. 2008). This assumption has to be tested against the background of existing
knowledge about the obesity effect of hypertension.

Presently in India also there is sharp rise in number of children and adolescents with obesity.
Overweight children have a greater chance of becoming overweight adolescents and obese adults
compared to children of normal weight (Sorof et al., 2002). The severity of obesity and age of onset
affect the likelihood of persistence of obesity into adulthood and thus entrainment of obesity induced
morbidities like pre-hypertension and hypertension (Dietz et al., 1999). Numerous health problems
are associated with adolescent overweight including hypertension, respiratory disease, several
orthopaedic disorders, diabetes mellitus and elevated serum lipid concentrations (Gortmaker et al.,
1993). Obese children are also reported to have increased heart rate variability (Riva et al., 2001) and
blood pressure variability (Sorof et al., 2002).

Hypertension is one of the most common public health problems globally among adults, and recent
data suggests that there is an increase in the incidence of childhood hypertension as well (WHO,
2014). Hypertension is a well-known risk factor for cardiovascular diseases and hypertension in
adults often begins in the childhood (Sorof et al., 2002).

Many environmental and genetic factors play a significant role in the causation of blood pressure
such as the age, gender, body size, body mass index, physical activity, diet and stress levels.
However, during adolescence, the main influencing factor that leads to hypertension is obesity and
metabolic syndrome and familial factors of hypertension. In spite of it being a risk factor for
cardiovascular diseases, high blood pressure is often under diagnosed in children (Hansen et al.,
2007). Over the last decade, there has been a rise in the incidence of overweight and obesity along
with physical inactivity, raising the risk of hypertension and cardiovascular diseases both in the
developed and developing countries alike. A recent report by the WHO has shown that over a 43
million children under the age of five were overweight in 2010. Once considered a high-income
country problem, overweight and obesity are now on the rise in low- and middle-income countries,
particularly in urban settings.
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Close to 35 million overweight children are living in developing countries and 8 million in developed
countries (WHO, 2014). The prevalence of overweight and obesity has led to an increase in insulin
resistance along with a concomitant rise in blood pressure in children (Hansen et al., 2007). Hence it
becomes important to detect hypertension and its precipitating and aggravating factors if one has to
evolve appropriate preventive measures. Recent data from the United States suggest that over the last
decade, there is a substantial rise in the average BP levels in children (Berenson et al., 1998 and
McGill et al., 2001).

There is a paucity of data on Blood Pressure (BP) profile in Indian children with very few showing
different patterns of normal blood pressure (Agarwal et al., 1983, Sachdev, 1984, Gupta and Ahmad,
1990).

DEFINITION AND ASSESSMENT OF OBESITY

The obesity has been defined as a condition of abnormal or excessive fat accumulation in adipose
tissue, to the extent that health may be impaired (WHO consultation on obesity, 2000).

Overweight refers to increased body weight in relation to weight, when compared to the same
standard of acceptable or desirable weight. Obesity is defined as an excessively high amount of fat or
adipose tissue in relation to lean body mass (Stunkard, and Wadden, 1993).

BMI (Body Mass Index) defined as body weight in kilograms divided by the square of height in
meters (kg/m2), is used as the measure of obesity. BMI is an accepted measure of obesity in clinical
practice, and its use in children has been supported internationally by the International Obesity Task
Force (IOTF), which agreed that it provides a reasonable index of adiposity (Barlow and Dietz,
1998) and in that it is a simple and inexpensive measure. It provides reliable estimations, with the
exceptions of extremes of age, height, and musculature (Freedman and Sherry, 2009).

In the developed countries, the prevalence of obesity and hypertension is increasing. Various studies
are available which demonstrate the burden of these Non- Communicable Diseases (Sorof et al.,
2002; Kapil et al., 2002). To prevent Non- Communicable Diseases like obesity, hypertension
primordial prevention is very essential. In this context the present study aims to determine the
distribution of blood pressure and prevalence of hypertension among adults age >20 years and
correlate it (Waist-Hip ratio) with their anthropometric measurements.

MATERIALS AND METHODS

The present study has been conducted among the adult females, a total of 305 in the age range of 20
to 70 years in Tirupati town of Tirupati district, Andhra Pradesh. The present study is a cross
sectional one, to collect and document information on blood pressure, anthropometric indicators,
social & environmental factors using pretested questionnaires.
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Figure 1: India Map Showing Andhra Pradesh State
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Figure 2: Andhra Pradesh State Showing Tirupati as The Urban Research Area/Study

Andhra Pradesh lies between 12°41' and 22°N latitude and 77° and 84°40'E longitude, and is
bordered by Maharashtra, Chhattisgarh, Telangana and Orissa in the North, the Bay of Bengal in the
East, Tamil Nadu to the South and Karnataka to the West. Among the other states, which are situated
on the country's coastal area, Andhra Pradesh has got a coastline of around 972 km, which gives it
the 3rd longest coastline in the nation. Two major rivers, the Godavari and the Krishna run across the
state. The state includes the eastern part of Deccan plateau as well as a considerable part of the
Eastern Ghats. The Tirupati comes under Rayalaseema region. The Tirupati district lies between
13021°54> — 14008' northern latitude and between 79005'42°° and 80004°10”' eastern longitude
(Fig.1 &2).

The objectives of the study have been explained to all the subjects before obtaining their consent to
participate in the study. Each subject was personally interviewed to get the data such as his/her name,
age, place of birth, health history, smoking and drinking habit, physical activity, level of education
and family income.

IJAMSR 6 (1) January 2023 WWW.ijamsr.com 33



http://www.ijamsr.com/

Vol 6, Issue 1, 2023 Impact Factor: 5.099 DOI: https://doi.org/10.31426/ijamsr.2023.6.1.6014

‘\ /.. International Journal of
N . me . . . one
m Advanced Multidisciplinary Scientific Research (IJAMSR) ISSN:2581-4281

Blood Pressure: The arterial blood pressure of each subject has measured by using mercury
sphygmomanometer and stethoscope. The sphygmomanometer consists of a cuff, inflation bulb with
a control value for pumping air and a measuring scale for measuring mercury level. The stethoscope
is used to observe the change of sounds in the brachial artery. The instrument works on the principle
that pressure balances the mercury column.

The subject is asked to sit comfortably. The cuff is wrapped round the left upper arm with its lower
border about 2.5 cm above the elbow. The pulse of the radial artery is located at the wrist of the
subject. Air is pumped into cuff until no pulse sensation is felt. The reading on the scale is noted and
the pressure is released completely. Then the diaphragm of the stethoscope is placed over the
brachial at the elbow and slowly pressure is given into the cuff. When the pressure in the cuff is more
than blood pressure in the artery no blood flow will be there through the artery, so no sound will be
observed through the stethoscope. Now the pressure in the cuff is released slowly with a rate of 2
mm Hg/ sec. when both pressures equalize there will be a sharp sound in the stethoscope which
ensure the flow of the blood in the artery. This is the systolic blood pressure. On further release of
pressure in the cuff, when the outer pressure has no effect on the arterial pressure the sound will give
the diastolic pressure.

Subjects were identified as hypertensive recommended by the Seventh Report on the Diagnosis,
Evaluation, and Treatment of High Blood Pressure in children and adolescents (Chobanian et al.,
2003). Three consecutive readings were taken and mean of these three were taken as final reading.
The values were expressed as mmHg. Adolescents with raised blood pressure (Average systolic
and/or diastolic blood pressure >95th percentile for gender and age) was considered as hypertension.
The instruments were calibrated prior to their use.

The anthropometric measurements like waist circumference (cm) and hip circumference (cm) were
recorded following the Lohman et al., (1988). The detailed procedures are given below.

Waist Circumference (WC): It is the measurement, which is the narrowest part of the torso, as seen
from the anterior aspect, and which gives lowest value.

Hip Circumference (HC): It is the measurement, which is placed around the buttocks in a
horizontal plane and which gives the highest value. By using above anthropometric measurements
waist hip ratio (WHR = Waist Circumference/ Hip Girth/Circumference) were calculated as per
Tanphaichitr et al., (1990).

Statistical analysis: Statistical package for social sciences (SPSS, 16.0) is used for analysis. Analysis
includes the computation of descriptive statistics and Pearson’s correlation co-efficient.
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RESULTS

Descriptive statistics for the anthropometry (Waist/Hip ratio) and blood pressure in the study
population are presented in Table 1& Fig 3. The mean values for age are 26.97, WC (Waist
Circumference) is 77.70, HC (Hip Circumference) is 90.34, WHR (Waist and Hip ratio) is 0.86.

Table 1: Descriptive Statistics for The Anthropometry (Waist/Hip Ratio) And Blood Pressure
in The Study Population

Variables Mean £S. D
Age 25.20+7.70
WC (Waist Circumference) 69.36+10.41
HC (Hip Circumference) 90.14+10.09
WHR (Waist-Hip Ratio) 0.77+0.06
SBP (Systolic Blood Pressure) 110.24+11.45
DBP (Diastolic Blood Pressure) 67.88+8.66
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Figure 3: Descriptive Statistics for The Anthropometry (Waist/Hip Ratio) And Blood Pressure
in The Study Population

The descriptive statistics for age, different anthropometric and blood pressure among the females is
presented in Table 2 & Fig 4. Greater mean values are observed for Age, Waist circumference, Hip
Circumference, WHR and DBP for all age groups except SBP. Significant values are observed for
Age, Waist circumference and Hip Circumference for all age groups except SBP and DBP.
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Table 2: Descriptive Statistics for The Anthropometry and Blood Pressure in The Study
Population Age Group Wise

\Variables Age Group 20-24 Age Group 25-29 30 Years and Above F Sig.
N Mean £S. D N Mean £S.D N Mean +S. D
Age 237 21.87+£1.06 21 26.86x1.46 a7 41.23+7.98 689.23 | .000
WC 237 65.93+£7.73 21 73.95+8.96 a7 84.60+8.18 113.75| .000
HC 237 87.23+7.88 21 93.96+10.23 47 103.14+9.27 74.88 | .000
WHR 237 0.76x0.05 21 0.79+0.04 47 0.82+0.06 30.44 | .000
SBP 237 108.87+10.31 21 108.14+9.39 47 18.06+£14.43 14.13 | .000
DBP 237 66.83+£7.98 21 70.81+£9.55 a7 71.83£10.20 8.19 | .000
700
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Figure 4: Descriptive Statistics for The Anthropometry and Blood Pressure in The Study
Population Age Group Wise

Prevalence of hypertension among the study population is presented in the  Table 3 & Fig 5. The
subjects were stratified according to the age groups of 20-24, 25-29 and > 30 and above. The
prevalence of hypertension is high in the 30 years and above age group (57.1%) and followed by 20-
24 years age group (28.6%) and 25-29 years age group (10.9%).
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Table 3: Prevalence Of Hypertension Among the Study Population
Age Group Hypertension Total
Normal Risk
N % N % N %

Age Group 20-24 235 78.9 2 28.6 237 77.7
Age Group 25-29 20 6.7 1 14.3 21 6.9
30 Years and Above 43 14.4 4 57.1 47 15.4
Total 298 1000 | 7 100.0 305 100.0

350
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200 m Age Group 20-24

150

; m Age Group 25-29
1(5)8 j i IA | i t Age Group 30 Years and Above
0 IL s ‘ , m Total
N % N % N %
Normal Risk
Hypertension Total

Figure 5: Prevalence Of Hypertension Among the Study Population

Table 4 & Fig 6. shows the Pearson’s correlation coefficients between, Age, body composition
measures and blood pressure among adult females. Age has positive association with WC, HC,
WHR, SBP and DBP, Waist Circumference (WC) has positive association with HC, WHR, SBP and
DBP. Hip Circumference (HC) has positive association with WHR, SBP and DBP, WHR has
positive association with SBP and DBP, and SBP has positive association with DBP.

Table 4: Pearson’s Correlation Coefficients Between, Age, Body Composition Measures
and Blood Pressure Among Adult Females

Variable Age WC HC WHR SBP DBP
Age - 0.621" 0.550" 0.3777 0.359™ 0.287"
wC 0.621™ - 0.864™ 0.665 0.379™ 0.357"
HC 0.550™ 0.864™ - 0.203™ 0.342™ 0.339™
WHR 0.377" 0.665 0.203™ - 0.232™ 0.194™
SBP 0.359™ 0.379™ 0.342™ 0.232™ - 0.667"
DBP 0.287™" 0.357" 0.339™ 0.194™ 0.667
** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (1-tailed)
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Figure 6: Pearson’s Correlation Coefficients Between, Age, Body Composition Measures
and Blood Pressure Among Adult Females

DISCUSSION

The overall objective of the present study is to assess the prevalence of hypertension and its
association with Anthropometric measures (Waist/Hip ratio) in a group of adult females. Adult
hypertension is an emerging epidemic in India and the complications of hypertension like stroke,
retinopathy, and coronary artery disease (CAD).

Adults with higher Waist-Hip ratio (WHR) are at risk in developing high Blood Pressure (BP). Waist
and Hip ratio are showing strong positive correlation with Systolic and Diastolic Blood Pressure
levels. Several prospective studies exhibited similar association between Weight gain and Blood
Pressure (Kumar et al., 2012). The strong underlying association between Obesity and elevated
Blood Pressure may corroborate that increasing prevalence of Obesity may likely elevates the Blood
Pressure levels as supported by our data (Flynn, 2008). Blood Pressure elevation may lead to
increased risk of end-organ damage such as Ventricular Hypertrophy and increased Carotid Intima-
media thickness and risk of hypertension in adulthood (Markus et al., 2011; Miyaki et al., 2013).

The world epidemic of overweight and Obesity is well documented and shows no sign of
diminishing (WHO, 2014). However, although rates are unacceptably high, there is recent evidence
of a plateau effect in some high-income countries including the U.S (United States) (Ogden et al.,
2010), Sweden (Lissner et al., 2011). Comparable data from Low- and middle-income countries are
few, but a recent meta-analysis from China reports that the prevalence of overweight and Obesity
increased from 1.8% in 1981-1985 to 13.1% in 2006-2010, (Yu et al., 2019) and studies from India
show increases in Obesity from 9.8% to 11.7% during 2006—2009 (Gupta et al., 2012) with no sign
of the flattening seen in high-income countries.
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The evidence of the effect of obesity on blood pressure is contradictory and, despite strong evidence
that WHR ratios are positively associated with both Systolic and Diastolic Blood Pressure, there is
some evidence from high-income countries that hypertension has not increased in parallel with
Obesity, although this has not been reported in Low- and Middle-income countries (Din-Dzietham et
al., 2007; Dong et al., 2013). The association between adult Obesity and hypertension is likely to
have major impact on subsequent adult health, which in turn will have serious economic and health
care implications (Paradis, et al., 2004; Park et al., 2012).

The association between Obesity and hypertension has been reported in numerous studies among a
variety of ethnic and racial groups, with virtually all studies finding higher Blood Pressures and/or
higher prevalence of hypertension in Obese compared with lean (Sorof et al., 2002). The most
comprehensive study by Rosner et al. (2000) pooled data from 8 large US epidemiological studies
described the Blood Pressure differences between black and whites in relation to body size.
Irrespective of race, gender, or age, the risk of elevated Blood Pressure was significantly higher in
the upper compared with the lower decile of BMI, with an odds ratio of Systolic hypertension
ranging from 2.5 to 3.7 respectively. Freedman et al. (1999) reported that overweight adults in the
Bogalusa Heart Studies were 4.5 and 2.4 times as likely to have elevated Systolic Blood Pressure and
Diastolic Blood Pressure. Sorof et al., (2002) reported a three times greater prevalence of
hypertension in Obese compared with non-obese adults.

The link between Obesity and hypertension may be mediated in part by Sympathetic Nervous System
(SNS) hyperactivity. This state of hyperactivity may include Cardiovascular manifestations such as
increased heart rate and Blood Pressure variability, neuro-humoral manifestations such as increased
levels of plasma catecholamines, and neural manifestations such as increased peripheral sympathetic
nerve traffic. Consistent with the SNS hyperactivity hypothesis, the Bogalusa Heart Study reported
that, in a biracial group of children, resting heart rate was positively correlated with Blood Pressure
and subscapular skinfold thickness (Voors et al., 1982) and a hyperdynamic cardiovascular state was
positively associated with several measures of Obesity (Jiang et al., 2014).

In conclusion, Waist-Hip ratio (WHR) is the predominant risk factor in the elevation of adults Blood
Pressure levels. The findings of the study strongly advocate the need to implement interventional
measures for preventing adult’s high Blood Pressure.

REFERENCES

1. Agarwal, V.K,, Sharan, R., Srivastava, A.K., Kumar, P., Pandey, C.M., 1983. Blood pressure
profile in children of age 3-15 years. Indian Pediatr. 1983:20:921-5.

2. Barlow, S.E., and Dietz, W.H.1998. Obesity evaluation and treatment: Expert Committee
recommendations: The Maternal and Child Health Bureau, Health Resources and Services
Administration and the Department of Health and Human Services. Pediatrics;102(3):
E299724677.

IJAMSR 6 (1) January 2023 WWW.ijamsr.com 39



http://www.ijamsr.com/

Vol 6, Issue 1, 2023 Impact Factor: 5.099 DOI: https://doi.org/10.31426/ijamsr.2023.6.1.6014

\ / International Journal of
=

IJAMSR

10.

11.

12.

13.

14.

15.

16.

17.

18.

Advanced Multidisciplinary Scientific Research (IJAMSR) ISSN:2581-4281

Berenson, G.S., Srinivasan, S.R., Bao, W., Newman, W.P., Tracy, R.E., Wattigney, W.A,
1998. Association between multiple cardiovascular risk factors and atherosclerosis in children
and young adults. The Bogalusa Heart Study. N. Engl. J. Med: 338:160-6.

Chobanian, et.al., 2003. The Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure. The National High Blood
Pressure Education Program Coordinating Committee. JAMA. 289(19): 2560-2571.
DOI:10.1001/jama.289.19.2560.

Cooper, R and Rotimi, C., 1997. Hypertension in Blacks. Am. J. Hypertens. 10: 804-812.
Cooper, R., Rotimi, C., Ataman, S., McGee, D., Osotimehin, B., Kadiri, S.,  et. al., 1997.
The prevalence of hypertension in seven populations of West African origin. Am. J. Publ.
Health, 87: 160-168.

Dietz, et.al., 1999. Introduction: The use of BMI to assess obesity in children. American
Journal of Clinical Nutrition; 70 (suppl.): 123s-5s.

Din-Dzietham, et.al., 2007. High Blood Pressure Trends in Children and Adolescents in
National ~ Surveys, 1963 to  2002.  Circulation.  2007;  116:1488-1496.
https://doi.org/10.1161/CIRCULATIONAHA.106.683243.

Dong, et.al., 2013. The Association of Overweight and Obesity with Blood Pressure among
Chinese Children and Adolescents. Biomed Environ Sci, 2013; 26(6): 437-444.

Freedman David, S and Sherry, B., 2009. The validity of BMI as an indicator of body fatness
and risk among children. Pediatrics:124 Suppl. 1: S23-34. DOI: 10.1542/peds.2008-3586E.
Freedman, et.al., 1999. Relation of circumferences and skinfold thicknesses to lipid and
insulin concentrations in children and adolescents: the Bogalusa Heart Study. American
Journal of Clinical Nutrition, 69, 308-317.

Flynn, J.T., 2008. Paediatric hypertension: Recent trends and accomplishments, future
challenges. Am. J. Hypertens. 2008; 21:605-12.

Gortmaker, et.al., 1993. Social and Economic Consequences of Overweight in Adolescence
and Young Adulthood. N. Engl. J. Med; 329:1008-1012. DOl:
10.1056/NEJM199309303291406.

Gupta, et. al., 2012. Clinical effects of high-fat meals and weight gain due to high-fat feeding.
Int. J. Obes. Suppl. Dec; 2(Suppl 2): S51-5. DOI: 10.1038/ijosup.2012.23.

Gupta, A.K, Ahmad, A.T., 1990. Normal blood pressure and sustained blood pressure
elevation in childhood. Indian Pediatr: 27:33-42.

Hansen, M.L., Gunn, P.W., Kaebler, D.C., 2007. Under diagnosis of hypertension in children
and adolescents. JAMA: 298:874-1.

Jiang, et. al., 2014. Blood pressure tables for Chinese adolescents: justification for
incorporation of important influencing factors of height, age and sex in the tables. BMC
pediatrics. 14, 1-6.

Kapil, et.al., 2002. Prevalence of obesity amongst affluent adolescent school children in
Delhi. Indian Pediatr. 39(5):449-52.

IJAMSR 6 (1) January 2023 WWW.ijamsr.com 40



http://www.ijamsr.com/
https://doi.org/10.1161/CIRCULATIONAHA.106.683243

Vol 6, Issue 1, 2023 Impact Factor: 5.099 DOI: https://doi.org/10.31426/ijamsr.2023.6.1.6014

‘\ /.. International Journal of
N . me . . . one
m Advanced Multidisciplinary Scientific Research (IJAMSR) ISSN:2581-4281

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Kaufman, J.S., Durazo-Arvizu, R.A., Rotimi, C.N., McGee, D.L., Cooper, R.S., 1996.
Obesity and hypertension prevalence in populations of African origin. The investigators of
the International Collaborative Study on Hypertension in Blacks. Epidemiology, 7: 398-405.
Kearney, P.M., Whelton, M., Reynolds, K., Muntner, P., Whelton, P.K., He, J., 2005. Global
burden of hypertension: Analysis of worldwide data. Lancet, 365: 217-223.

Kotchen, T.A., Grim, C.E., Kotchen, J.M., Krishnaswami, S., Yang, H., Hoffmann, R.G.,
McGinley, E.L., 2008. Altered relationship of blood pressure to adiposity in hypertension.
Am. J. Hypertens. 21b: 284-289.

Kumar, R., et.al., 2012. “A study on turnover intention in Fast food industry: - Employees’ fit
to the organizational culture and the important of their commitment” International Journal-
Academy Research in Business & Social Science. Vol. 2, Issue 5.

Lissner, et. al., 2011. Clinical usefulness of lipid ratios, visceral adiposity. Lancet: 377: 1051-
2.

Lohman, T.G., et al., 1988. Anthropometric Standardization Reference Manual. Human.
1940-Roche, Alex F. 1921.

Markus, et. al., 2011. Childhood Adiposity, Adult Adiposity and Cardiovascular Risk Factors.
N. Engl. J. Med. 2011; 365:1876-1885. DOI: 10.1056/NEJM0a1010112.

McGill, H.C., McMahan, C.A., Zieske, A.W., Malcom, G.T., Tracy, R.E., Strong, J.P., 2001.
Effects of non-lipid risk factors on atherosclerosis in youth with a favorable lipoprotein
profile. Circulation:103: 1546-50.

Miyaki, K., et. al., 2013. Socioeconomic Status is Significantly Associated with Dietary Salt
Intakes and Blood Pressure in Japanese Workers (J-HOPE Study). Int. J. Environ. Res. Public
Health. 10(3), 980-993; https://doi.org/10.3390/ijerph10030980.

Ogden, et. al., 2010. Prevalence of High Body Mass Index in US Children and Adolescents.
2007-2008. JAMA: 303(3):242-249. doi:10.1001/jama.2009.2012.

Paradis, et.al., 2004. Blood pressure and adiposity in children and adolescents. Preventive
Cardiology. 110:1832-1838.
https://doi.org/10.1161/01/CIR.0000143100.31752.B7/circulation.

Park, et. al., 2012. Body composition, blood pressure, blood lipids and glucose according to
obesity degree by body fat percentage in female university students. Journal of Korean
Biological Nursing Science. 14(4), 231-238. Korea science.Kr.

Reddy, K.S.N., Reddy, K.K., Sudha, G., 2010. Overall and Abdominal adiposity on blood
pressure: Consistency and evaluation of their association in an adult Indian population.
Journal of Life Sciences, Taylor & Francis.

Riva, et. al., 2001.0Obesity and Autonomic function in adolescence. Clinical and Experimental
Hypertension. VVol.23, issue: 1-2; 57-67. https://doi.org/10.1081/CEH-100001197.

Rosner, et. al., 2000. Blood Pressure differences between blacks and whites in relation to
body size among US children and Adolescents. American Journal of Epidemiology. Vol.151.
1007-1019.

IJAMSR 6 (1) January 2023 WWW.ijamsr.com 41



http://www.ijamsr.com/
https://doi.org/10.3390/ijerph10030980
https://doi.org/10.1161/01/CIR.0000143100.31752.B7/circulation
https://doi.org/10.1081/CEH-100001197

Vol 6, Issue 1, 2023 Impact Factor: 5.099 DOI: https://doi.org/10.31426/ijamsr.2023.6.1.6014

\ / International Journal of
=

IJAMSR

34.
35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

Advanced Multidisciplinary Scientific Research (IJAMSR) ISSN:2581-4281

Sachdev, Y., 1984. Normal blood pressure and hypertension. Indian Pediatr. 21: 41-9.
Stunkard and Wadden, 1993. Obesity: theory and therapy, 2nd ed. Ed. Raven Press, New
York, 1993, 377 pages. https://doi.org/10.1177/014860719301700420.

Sorof, J.M., Lai, D., Turner, J., Poffenbarger, T., Portman, R.J., 2002. Overweight, ethnicity
and the prevalence of hypertension in school aged children. Pediatrics:113: 475-82.
Tanphaichitr, V., et. al., 1990. Prevalence of obesity and its associated risks in urban Thais.
In: Oomhura Y et al. Eds. Progress in obesity research. 649—-653, John Libbey, London.
Tesfaye, F., Nawi, N.G., Van Minh, H., Byass, P., Berhanel, Y., Bonita, R., Wall, S., 2007.
Association between body mass index and blood pressure across three populations in Africa
and Asia. J. Hum. Hyper. 21: 28-37.

Voors, A.W., Harsha, D.W., Webber, L.S., Berenson, G.S., 1982. Relation of blood pressure
to stature in healthy young adults. Am. J. Epidemiol. 115(6): 833—40.

World Health Organization. 2014. Overweight and Obesity — fact Sheet. Available from:
URL: http://www.who.int/mediacentre/factsheets/fs311/en/.

World Health Organization. 2013. Fact Sheet for World Wide. Prevalence of Obesity.
Available online: http://www.who.int/mediacentre/factsheets/fs311/en/indexhtml (accessed
on 11 February 2013).

World Health Organization. 2002. Reducing Risks, Promoting Healthy Life. World Health.
Report. Geneva.

World Health Organization, Geneva, 2000. Obesity: preventing and managing the global
epidemic report of a WHO consultation. apps.who.int>iris>bitstream.

Yu, et. al., 2019. The additive interaction between body mass index and hypertension family
history in Han and Yugur; The China National Health Survey (CNHS). International Journal
of Hypertension. Hindawi. https://10.1155/2019/8268573

Zhou, Z., Hu, D., Chen, J., 2008. Association between obesity indices and blood pressure or
hypertension: Which index is the best? Public Health Nutr. 9: 1-11.

IJAMSR 6 (1) January 2023 WWW.ijamsr.com 42



http://www.ijamsr.com/
https://doi.org/10.1177/014860719301700420
http://www.who.int/mediacentre/factsheets/fs311/en/
https://10.0.4.131/2019/8268573

