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ABSTRACT
BACKGROUND

Hypertension is a leading cause of the burden of disease world wide. However , most prevention and control strategies target adults .Over the past two decades, studies have shown that "essential" hypertension (i.e.,hypertension of unknown etiology), can be found among children and adolescents. The prevalence of hypertension among children reported by various studies ranges from 5.4% to 19.4%. Early detection and intervention in children with hypertension are potentially beneficial in preventing long-term complications of hypertension. 
OBJECTIVE
To find out the prevalence of hypertension and its risk factors among higher secondary school students of St. Mary’s Higher Secondary School, Pattom from September to November,2010.
METHOD
Blood pressure of 188 students in class 11 & 12 of St. Mary’s Higher Secondary School was measured. They were classified into hypertensives and non-hypertensives based on JNC-7 criteria. A semi structured questionnaire was used to interview the students to find out the associated factors. Data was analyzed using SPSS software.
RESULTS
· The prevalence of hypertension (as per JNC-7 Criteria) among school children in 11 and 12 standard of St. Mary’s Higher Secondary School is about 40.4 % in our study which includes both prehypertension and hypertension. Excluding prehypertension, the prevalence is 6.4%.
· 84.2% of hypertensive students had prehypertension.15.7% of hypertensive students had stage 1 hypertension.
· 13.3% of the students had elevated systolic blood pressure (SBP) while 5.9% had elevated diastolic blood pressure (DBP).22.3% had both elevated SBP and DBP.
· We got statistically significant association with hypertension for the following variables-sex(P value-.006),BMI(P value:.032),family history(P value:.000) and alcohol intake(P value:.019)
· On analyzing with binary logistics, being a female was found to be protective against HTN(adjusted odd’s ratio-.329).Having no family history of HTN was also found to be protective(adjusted odd’s ratio- .273).High BMI was found to be a risk factor for developing HTN(adjusted odd’s ratio3.133).
CONCLUSION 

Thus we concluded that the prevalence of hypertension among adolescents is high and important factors associated with hypertension are sex, family history, BMI & alcohol intake.
INTRODUCTION
Arterial hypertension is the permanent elevation of blood pressure (BP). Hypertension is a leading cause of the burden of disease world wide. It is often referred to as “silent killer”. “The changes in our cardiovascular system that lead to heart disease begin very silently and slowly," says cardiologist and Bogalusa Heart Study founder Dr. Gerald Berenson. In general, 1 billion people are affected by hypertension and this is predicted to be 1.5 billion by 2025.Hypertension is an “iceberg”disease.It became evident in early 1970’s that only about half of the hypertensive subjects in the general population of most developed countries were aware of the condition, only about half of those aware of the problem were being treated and only about half of those treated were considered adequately treated.(rule of halves).On average people with uncontrolled hypertension are7 times more likely to have stroke,6 times more likely to have CHF and 3 times more likely to have heart attack. The higher the pressure, the greater the risk and lower the expectation of life. Thus hypertension is a leading cause of the burden of disease worldwide. 
                                 However most prevention and control strategies target adults .Over the past two decades, studies have shown that "essential" hypertension (i.e., hypertension of unknown etiology), can be found among children and adolescents.. As the symptoms of childhood hypertension are largely non specific, most children with essential hypertension are likely to be asymptomatic .The prevalence of hypertension among children reported by various studies ranges from 5.4% to 19.4%. A strong relationship has been demonstrated between cardiovascular risk factors and underlying atherosclerotic, hypertensive vascular abnormalities seen at autopsy both in adults and in children and adolescents. The occurrence of such anatomic changes at a young age is the most compelling evidence that the hypertension and other cardiovascular diseases   begin in childhood .These blood pressure (BP) patterns show a strong correlation to adulthood hypertension.ie, blood pressure (BP) in children tends to track from childhood into adulthood. Besides the presence of childhood hypertension may contribute to the early development of CAD .Left ventricular hypertrophy (LVH) is the most prominent clinical evidence of end-organ damage in childhood hypertension. Data show that LVH can be seen in as many as 41 percent of patients with childhood hypertension. Patients with severe cases of childhood hypertension are also at increased risk of developing hypertensive encephalopathy, seizures, cerebrovascular accidents, and congestive heart failure.
                              Based on these observations, early detection and intervention in children with hypertension are potentially beneficial in preventing long-term complications of hypertension. Thus prevention and control of elevated BP in children might be an important strategy for limiting the global disease burden due to hypertension. The prevalence and rate of diagnosis of hypertension in children and adolescents appear to be increasing. This is due in part to the increasing prevalence of childhood obesity as well as growing awareness of this disease.
REVIEW OF LITERATURE
 Over the past two decades, studies have shown that "essential" hypertension (i.e., hypertension of unknown etiology), can be found among children and adolescents. There is compelling evidence that the hypertension and other cardiovascular diseases   begin in childhood .Blood pressure (BP) in children tends to track from childhood into adulthood. A number of factors that lead to childhood hypertension like sex, ethnicity, family history, obesity, smoking, alcoholism, lack of exercise, dietary factors, stress have been proposed..Popular studies like Framingham Heart study, Bogalusa Heart study, Muscatine study, PDAY study (Pathobiological Determinants of Atherosclerosis in Youth) have found significant association between sex ,ethnicity ,family history, obesity ,smoking ,alcoholism and hypertension.
FACTORS INFLUENCING CHILDHOOD ONSET HYPERTENSION

A number of factors that lead to childhood hypertension like sex, ethnicity, family history, obesity, smoking, alcoholism, lack of exercise, dietary factors, stress have been proposed.Popular studies like Framingham  Heart  study ,Bogalusa study ,Muscatine study, PDAY study (Pathobiological Determinants of Atherosclerosis in Youth) have found significant association between sex ,ethnicity ,family history, obesity ,smoking ,alcoholism and hypertension.

· SEX: Early in life there is little evidence of a difference in blood pressure between sexes. However at adolescence, men display a higher average level. This difference is due to protective effect of estrogen in women.

· GENETIC FACTORS: There is considerable evidence to show that blood pressure levels are determined in part by genetic factors and that the inheritance is polygenic. Family studies have shown that the children of two normotensive parents have 3% possibility of developing hypertension, whereas this possibility is 45% in children of two hypertensive parents. Blood pressure levels among first degree relatives have also been noted to be statistically significant. Attempts to find genes and loci involved are going on.

· ETHNICITY: The Bogalusa heart study established that higher blood pressure levels are found in black communities than other ethnic groups.

· OBESITY: Most studies have found obesity as the single most important risk factor for hypertension.”Central obesity” has been positively correlated with high blood pressure.

· DIETARY FACTORS: One of the major factor linked with hypertension is the unhealthy eating habits. In this era of fast food, the intake of saturated fat is very high .Daily intake of vegetables, fruits, dietary fibre( which are  protective )is on decline. This accelerates the degenerative process in blood vessels leading to hypertension at a young age. Besides, high intake of salt (i.e.,7-8g per day) is found to increase blood pressure proportionately.

· SMOKING: The Framingham Heart study has established smoking as a risk factor for developing hypertension at a younger age. Smoking brings in irreversible changes to blood vessel wall.

· ALCOHOL INTAKE: High alcohol intake is associated with increased risk of high blood pressure. It appears that alcohol consumption raises systolic pressure more than diastolic.

· STRESS: It is an accepted fact that psychosocial factors operate through mental processes, consciously or unconsciously to produce hypertension. Virtually all studies on blood pressure have revealed higher noradrenalin levels in hypertensives than in normotensives.

· PHYSICAL ACTIVITY: Exercise reduces bodyweight thereby having an indifferent effect on blood pressure
                                        Other factors like socioeconomic status have been implicated. Factors such as noise, vibration, temperature and humidity require further investigation.

The Muscatine study reported 56.1% out of 41 hypertensive subjects to be obese. It also found that atherosclerotic lesions begin their progressive development early in life. These findings reiterate the need to promote a healthy lifestyle from very early childhood. 

The Bogalusa heart study showed that the central body fat-blood pressure relationship remained statistically significant even after controlling for the peripheral body fat level. For central body fat, the partial correlations with systolic blood pressure were highest in young children (r = 0.15), dropped slightly during adolescence (r = 0.12), and became nonsignificant only in 18- to 24-year-old female subjects;. Overweight schoolchildren were 2.4 times likely to have elevated blood pressure.  Elevated BP levels in childhood persist over time and progress to adult hypertension. 

Also, children with persistently high blood pressure levels are more likely to have hypertensive parents.
THE FRAMINGHAM HEART STUDY

So called «high normal blood pressure» or prehypertension increases risk of cardiovascular disease. In multivariable analyses, age, sex, systolic and diastolic blood pressure, body mass index, parental hypertension, and cigarette smoking were significant predictors of hypertension.
For men with high-normal blood pressure, systolic blood pressure and change in weight were identified as risk factors for future hypertension. These results indicate that the probability of individuals with blood pressure in the high-normal range developing hypertension is twofold to threefold higher than in those with normal blood pressure 
Rosner et al. showed that the mean levels of SBP were higher in boys 12–14 years of age
 Sorof, et al.(15) also showed more prevalence of hypertension in obese children as compared to non-obese (33% vs. 11%).
Ximena Urrutia-Rojas, et al.  Twenty one percent of school children had HBP, especially the prevalence was higher among the overweight and Hispanic group.
Friedman, Gary D., et al. Obesity and weight gain were shown to be clear precursors of hypertension. Excessive alcohol consumption also related to the development of hypertension. A family history of hypertension was found to be significant on a mother-daughter basis, but not on a paternal basis. The results concerning the effect of salt intake were inconclusive.


In a survey of two schools catering to urban affluent high socio economic class in Pune, the prevalence of high systolic blood pressure was 12.0% in boys and 9.7%in girls and increased with increasing levels of BMI, weight, triceps skin fold thickness and percent body fat. 
OBJECTIVE
To find out the prevalence of hypertension and its risk factors among higher secondary school students of St. Mary’s Higher Secondary School, Pattom from September to November 2010.

 METHODOLOGY
Study design

Cross-sectional study with case control analysis

    Study setting 

St.Mary’s Higher Secondary School, Pattom
    Study Subjects

Students in 11and 12 standard of St.Mary’s Higher SecondarySchool, Pattom
     Selection of samples
Inclusion criteria: All students in 11 and 12 standard of St.Mary’s Higher Secondary School, Pattom

Exclusion criteria: Students who were unwilling or non cooperative
     Sample size
188 students

     Study Period:
September-November, 2010
     Study tools:

A semi structured questionnaire was used to interview the students.

Mercury Sphygmomanometer was used to measure blood pressure.

Weighing machine was used to measure weight.

Height was measured using measuring tape.
Stress was measured using Holmes and Rahe Stress Scale.
     Study variables:

Quantitative-Age, Height, Weight
Qualitative-BMI, Family history, Habits (diet, smoking, alcohol intake),stress

Procedure: Two readings of blood pressure was measured in the right upper limb of the student in sitting position using Mercury Sphygmomanometer placed at the level of heart.SBP is the point at which the first of two or more sounds is heard (Korotkoff phase 1), and DBP is the point before the disappearance of sounds (Korotkoff phase 5).First reading was taken after giving 5 minutes of rest to the subject. Second reading was taken 5 minutes after the first reading. Lowest of the two readings was recorded.
Data Analysis:
Subjects were categorized using JNC-7 CRITERIA
	BP Classification 



	 SBP (mmHg)


	DBP (mm Hg) 




	Normal

	<120

	and <80


	Prehypertension

	120–139

	or 80–89


	Stage 1 hypertension

	140–159

	or 90–99


	Stage 2 hypertension

	160

	or 100



	


Students with prehypertension and stage 1&2 hypertension were taken to be hypertensive.
BMI >25 –considered high & BMI<24.9 –normal

Alcohol intake-Those taking alcohol at least once a week are considered as alcoholics & rest as non alcoholics.
Smoking-Those who smoke at least 5 cigarettes are considered smokers and rest as non smokers.
Exercise-Those having a physical activity of >20 mins at least twice a week are considered to be having regular exercise.

Qualitative variables were measured using mean, mode and standard deviation.
Quantitative variables were measured using proportion.
Ethical consideration: Informed consent was obtained from all participants. All information provided by them was kept confidential and used only for research purposes.

RESULTS

TABLE NO: 1
	SEX
	FREQUENCY
	PERCENT

	Male
	91
	48.4

	Female
	97
	51.6

	Total
	188
	100.0
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Out of 188 students,91 (48.4%) were males and 97 (51.6%) were females.

TABLE NO:2

	Variables
	Minimum
	Maximum
	Mean
	Standard deviation

	Age
	15
	20
	16.95
	.672

	Height(cm)
	141.0
	190.0
	163.242
	9.6228

	Weight(kg)
	34.50
	89.10
	54.4559
	10.64283

	BMI
	12.52
	36.47
	20.4423
	3.64158


Mean Age of the study population -16.95

Mean Height of the study population -163.242

Mean Weight of the study population -54.4559

Mean BMI of the study population  -20.4423

TABLE NO: 3 DETECTED HYPERTENSION
	HTN
	FREQUENCY
	PERCENT

	YES
	76
	40.4

	NO
	112
	59.6

	TOTAL
	188
	100.0
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76 (40.4%) students were found to be hypertensive while 112 (59.6%)students were non hypertensive.
TABLE NO: 4 Stage of detected HTN
	STAGE OF HTN
	FREQUENCY
	PERCENT

	NORMAL
	112
	59.6

	PREHYPERTENSION
	64
	34.0

	STAGE 1 HTN
	12
	6.4

	TOTAL
	188
	100.0


34% of students had prehypertension while 6.4% of students had stage 1 HTN.
    TABLE NO: 5

	ELEVATED BP
	FREQUENCY
	 PERCENT

	SBP
	25
	13.3

	DBP
	11
	5.9

	BOTH
	42
	22.3

	NONE
	110
	58.5

	TOTAL
	188
	100.0


13.3 % of students had elevated SBP, 5.9% had elevated DBP while 22.3% had both SBP and DBP elevated.
	


   TABLE NO: 6 FAMILY HISTORY OF HTN
	FAMILY HISTORY
	FREQUENCY
	PERCENT

	NONE
	117

	62.2

	FATHER
	33
	17.6

	MOTHER
	28
	14.9

	BOTH
	10
	5.3

	TOTAL
	188
	100
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17.6% of students had hypertensive father,14.9% had hypertensive mother,5.3% had both hypertensive father & mother while 60.1%  of students didn’t have a family history of HTN.
TABLE NO: 7 ALCOHOL INTAKE
	ALCOHOL INTAKE/WEEK
	FREQUENCY
	PERCENT

	NO INTAKE
	179
	95.2

	ONCE 
	9
	4.8

	TOTAL
	188
	100.0


95.2% of students didn’t take alcohol while 4.8% consumed alcohol once a week.
TABLE NO: 8 SMOKING
	SMOKING
	FREQUENCY
	PERCENT

	   YES
	185
	98.4

	   NO
	3
	1.6

	   TOTAL
	188
	100.0


98.4% of students did not smoke while 1.6% of students had the habit of smoking.
TABLE NO: 9 EXERCISE
	EXERCISE
	FREQUENCY
	PERCENT

	YES
	81
	43.1

	NO
	107
	56.9

	TOTAL
	188
	100


43.1% of students had regular exercise while 56.9% did not have regular exercise.
	TABLE NO:10  COMPUTER USE  & WATCHING TV

 MINIMUM

  MAXIMUM

   MEAN

STD:DEVIATION

 HOURS OF COMPUTER USE /WEEK

    0

28

2.95

4.884

 HOURS OF WATCHING TV/WEEK

   0

35

9.66

7.476

Mean hours of computer use and watching TV was 2.95 and 9.66.




TABLE NO: 11 MODE OF TRANSPORTATION
	MODE OF TRANSPORTATION
	FREQUENCY
	PERCENT

	WALKING
	39
	20.7

	CYCLE
	3
	1.6

	OTHERS
	146
	77.7

	TOTAL
	188
	100.0


20.7% of students came to school by walking, 1.6% by cycle and 77.7% used other modes of transportation like bus, car, bike etc. 
TABLE NO: 12 DIET
	DIET
	FREQUENCY
	PERCENT

	VEG
	7
	3.7

	NONVEG
	181
	96.3

	TOTAL
	188
	100.0


181 students (96.3%) were non vegetarian while 7 students (3.7%) were vegetarian.
TABLE NO: 13 FOOD FROM RESTAURANT
	FOOD FROM RESTAURANT/WEEK
	FREQUENCY
	PERCENT

	< ONCE
	136
	72.3

	ONCE
	34
	18.1

	TWICE
	12
	6.4

	THRICE
	4
	2.1

	4 TIMES
	1
	.5

	>4 TIMES
	1
	.5

	TOTAL
	188
	100.0
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72.3% of students had food from restaurant less than once a week. Only 0.5% students had food from restaurant more than 4 times a week.
TABLE NO: 14  FRIED BAKERY ITEMS INTAKE
	FRIED BAKERY ITEMS/WEEK
	FREQUENCY
	PERCENT

	< ONCE
	53
	28.2

	ONCE
	32
	17.0

	TWICE
	44
	23.4

	THRICE
	24
	12.8

	4 TIMES
	7
	3.7

	>4 TIMES
	28
	14.9

	TOTAL
	188
	100.0
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28.2 %of students had fried bakery items less than once a week,23% had twice a week and 14.9% had more than 4 times a week.
TABLE NO: 15 PICKLES / PAPPAD INTAKE
	PICKLES & PAPPADS/WEEK
	FREQUENCY
	PERCENT

	< ONCE
	35
	18.6

	ONCE
	26
	13.8

	TWICE
	27
	14.4

	THRICE
	16
	8.5

	4 TIMES
	12
	6.4

	>4 TIMES
	72
	38.3

	TOTAL
	188
	100.0
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38.3% of students had pickles & pappads more than 4 times a week while 18.6% had less than once a week.
TABLE NO: 16 EGG INTAKE
	EGGS/WEEK
	FREQUENCY
	PERCENT

	< ONCE
	 68
	36.2

	ONCE
	34
	18.1

	TWICE
	23
	12.2

	THRICE
	25
	13.3

	4 TIMES
	9
	4.8

	>4 TIMES
	23
	12.2

	NONE
	6
	3.2

	TOTAL
	188
	100.0
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3.2 % of students did not take egg while 36.2 % took egg less than once a week.12.2 % of students took egg more than 4 times a week.
TABLE NO: 17   RED MEAT INTAKE
	RED MEAT INTAKE/WEEK
	FREQUENCY
	PERCENT

	< ONCE
	109
	58.0

	ONCE
	54
	28.7

	TWICE
	13
	6.9

	THRICE
	2
	1.1

	4 TIMES
	3
	1.6

	>4 TIMES
	1
	.5

	NONE
	6
	3.2

	TOTAL
	188
	100.0
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58% of students took red meat less than once a week while 28.7% took once a week.0.5% took red meat more than 4 times a week while 3.2% did not take red meat.
TABLE NO: 18 STRESS
	STRESS SCALE
	FREQUENCY
	PERCENT

	<150(SLIGHT RISK)
	145
	77.1

	151-299(MODERATE RISK)
	42
	22.3

	>300(AT RISK)
	1
	5

	TOTAL
	188
	100.0


As per Holmes and Rahe stress scale, 77.1% of students were at a slight risk, 22.3% were at a moderate risk,5% were at risk of of developing HTN.
  TABLE NO: 19  ASSOCIATION BETWEEN HTN & AGE

	HTN
	NO:
	MEAN AGE (Years)
	STD: DEVIATION
	STD: ERROR MEAN

	YES
	76
	17.03
	.711
	.082

	NO
	112
	16.90
	.643
	.061


T value= -1.248, df-186 , P value = .214
Association between HTN & age is not statistically significant.
	TABLE NO: 20 ASSOCIATION BETWEEN HTN &SEX  



	SEX
	               HTN
	TOTAL

	
	YES
	NO
	

	MALE
	46
	45
	91

	FEMALE
	30
	67
	97


P value-.006, df=1

Odds ratio-2.283

95% Confidence Interval: 1.259 to 4.140

Association between HTN & sex is statistically significant.
Males are at 2.28 odds in developing HTN than females.
TABLE NO: 21   ASSOSCIATION BETWEEN HTN &FAMILY HISTORY  
	FAMILY HISTORY
	                HTN
	TOTAL

	
	YES
	NO
	

	YES
	42
	33
	75

	NO
	34
	79
	113


P value-.000, df=1

Odds ratio-2.957

95% Confidence Interval: 1.610 to 5.431
Association between HTN & Family history is statistically significant.

Those students with family history of HTN are at 2.957 odds in developing HTN than those with no family history.
TABLE NO: 22   ASSOCIATION BETWEEN HTN &BMI  
	BMI
	                 HTN
	TOTAL

	
	YES
	NO
	

	HIGH
	15
	10
	25

	NORMAL
	61
	102
	163


P value-.032,df=1

Odds ratio-2.508

95% Confidence Interval: 1.061 to 5.93
Association between HTN & BMI is statistically significant.

Those students with a high BMI are at 2.508 odds in developing HTN than those with normal BMI.
TABLE NO: 23    ASSOCIATION BETWEEN HTN & ALCOHOL INTAKE

	ALCOHOL INTAKE
	                HTN
	TOTAL

	
	YES
	NO
	

	YES
	7
	2
	9

	NO
	69
	110
	179


P value-.019,df=1

Odds ratio-5.508

95% Confidence Interval: 1.126 to 27.637
Association between HTN & alcohol intake is statistically significant.

Those students with alcohol intake are at 5.508 odds in developing HTN than those who do not take alcohol.
	

	TABLE NO:24   ASSOCIATION BETWEEN HTN & SMOKING


	SMOKING
	                HTN
	TOTAL

	
	YES
	NO
	

	YES
	2
	1
	3

	NO
	74
	111
	185


	P value-..350,df=1

Odds ratio-3.000

95% Confidence Interval: .267 to33.684
Association between HTN & smoking   is not statistically significant.



	TABLE NO:25   ASSOCIATION BETWEEN HTN & EXERCISE
EXERCISE

                   HTN

TOTAL

YES
NO
NO

37

70

107

YES

39

42

81

P value-.060,df=1

Odds ratio-.569

95% Confidence Interval: 315 to 1.027
Association between HTN & exercise   is not statistically significant.


	


TABLE NO: 26   ASSOCIATION BETWEEN HTN & DIET

	DIET
	                 HTN
	TOTAL

	
	YES
	NO
	

	NON VEG
	73
	108
	181

	VEG
	3
	4
	7


P value-.0894,df=1

Odds ratio-.901

95% Confidence Interval: .196 to 4.146
Association between HTN & Diet   is not statistically significant.

TABLE NO: 27   ASSOCIATION BETWEEN HTN & INTAKE OF FOOD FROM RESTAURANT

	FOOD FROM RESTAURANT
	                 HTN
	TOTAL

	
	YES
	NO
	

	>4 TIMES/WK
	1
	1
	2

	<4 TIMES/WK
	75
	111
	186


P value-.781,df=1

Odds ratio-1.480

95% Confidence Interval: .091 to 24.030
Association between HTN &intake of food from restaurant is not statistically significant.
TABLE NO: 28  ASSOCIATION BETWEEN HTN & INTAKE OF FRIED BAKERY ITEMS

	FRIED BAKERY ITEMS
	                 HTN
	TOTAL

	
	YES
	NO
	

	>4 TIMES/WK
	27
	32
	59

	<4 TIMES/WK
	49
	80
	129


P value-.313,df=1

Odds ratio-1.378

 95% Confidence Interval: .738 to2.570

Association between HTN & fried bakery items is not statistically significant.
TABLE NO: 29  ASSOCIATION BETWEEN HTN & EGG INTAKE

	EGG INTAKE
	                 HTN
	TOTAL

	
	YES
	NO
	

	>4 TIMES/WK
	16
	16
	32

	<4 TIMES/WK
	60
	96
	156


P value-.226,df=1

Odds ratio-1.600

 95% Confidence Interval: .745 to 3.43
Association between HTN & egg intake is not statistically significant.
	

	TABLE NO:30  ASSOCIATION BETWEEN HTN & RED MEAT INTAKE

RED MEAT INTAKE

                     HTN

TOTAL

YES

NO

>4 TIMES/WK

3

1

4

<4 TIMES/WK

73

111

184




P value-.154,df=1

Odds ratio-4.562

 95% Confidence Interval: .465 to 44.703
Association between HTN & red meat intake is not statistically significant.
TABLE NO:31  ASSOCIATION BETWEEN HTN & PICKLE ,PAPPAD INTAKE

	PICKLE,PAPPAD INTAKE
	                HTN
	TOTAL

	
	YES
	NO
	

	>4 TIMES/WK
	30
	54
	84

	<4 TIMES/WK
	46
	58
	104


P value-.237df=1

Odds ratio-.700

 95% Confidence Interval - .388 to1.265
Association between HTN & pickle, pappad intake is not statistically significant.
TABLE NO: 32  ASSOCIATION BETWEEN HTN & STRESS

	STRESS
	                HTN
	TOTAL

	
	YES
	NO
	

	YES
	21
	22
	43

	NO
	55
	90
	145


P value-.201df=1.562

Odds ratio-.700

 95% Confidence Interval:  .787 to 3.101
Association between HTN & stress is not statistically significant.
	TABLE NO:33  ASSOCIATION  BETWEEN HTN &HOURS OF COMPUTER USE/WEEK

HTN

Mean

N

Std. Deviation

YES

3.32

76

5.417

NO

2.71

112

4.496

 


 t value = -.840744, df=186, P value=.402 

Association between HTN & hours of computer use is not statistically significant.
	

	


	


TABLE NO: 34  ASSOCIATION  BETWEEN HTN &HOURS OF WATCHING TV/WEEK

	HTN
	Mean
	N
	Std. Deviation

	YES
	10.16
	76
	8.206

	NO
	9.33
	112
	6.956


t value = -.744, df=186, P value=.458

Association between HTN & hours of watching TV is not statistically significant.
TABLE NO: 35 BINARY LOGISTICS REGRESSION
	
	            sig
	        Exp(B)
	     95% CI

	Female
	.001
	.329
	.170 to .633

	No Family history
	.000
	.273
	.142 to .526   

	High BMI
	.015
	3.133
	1.250 to 7.853


On analyzing with binary logistics,being a female was found to be protective against HTN(adjusted odd’s ratio-.329).Having no family history of HTN was also found to be protective(adjusted odd’s ratio- .273).High BMI was found to be a risk factor for developing HTN(adjusted odd’s ratio3.133)
	


CONCLUSION

· The prevalence of hypertension (as per JNC-7 Criteria) among school children in 11 and 12 standard of St. Mary’s Higher Secondary School has been found out as the percentage of hypertensives. It is about 40.4 % in our study which includes both prehypertension and hypertension. Excluding prehypertension, the prevalence is 6.4%. Such a high prevalence could be due to white coat hypertension. Besides studies (Arnold Chiolero et al) have found that the proportion of children with elevated BP based on one visit was five times higher than based on three measurements taken at few-week intervals. 
· 84.2% of hypertensive students had prehypertension.15.7% of hypertensive students had stage 1 hypertension.
· 13.3% of the students had elevated systolic blood pressure (SBP) while 5.9% had elevated diastolic blood pressure (DBP).22.3% had both elevated SBP and DBP.
· 50.5% of males had hypertension while 30.9% of females had hypertension. Being male was found to be risk factor for developing hypertension(P value-.006).Males are at 2.283 odds in developing hypertension than males.
· Mean age of students who had hypertension is 17.03.

· Family history was found to be an important risk factor for developing hypertension (P value: .000).Those students with family history are at 2.957 odds of developing hypertension than those without family history.
· BMI was found to be a significant risk factor for developing hypertension (P value: .032).Students with a high BMI are at 2.508 odds of developing hypertension than those with normal BMI.
· Alcohol intake was found to be a risk factor for hypertension (P value: .019).Students with alcohol intake are at 5.508 odds of developing hypertension than those who do not take alcohol.
· On analyzing with binary logistics, being a female was found to be protective against HTN(adjusted odd’s ratio-.329).Having no family history of HTN was also found to be protective(adjusted odd’s ratio- .273).High BMI was found to be a risk factor for developing HTN(adjusted odd’s ratio3.133) 
· Mean hours of computer use and watching TV per week in students with hypertension was found to be 3.32 and 10.16.The mean hours of computer use and watching TV per week in students without hypertension was found to be 2.71 and 9.33. However no association between HTN and the above said factors could be found out.
· The following potential risk factors were also studied but we failed to demonstrate significant associations with hypertension. They are age (P value: .214), smoking (P value-..350),diet(P value-.0894),food from restaurant(P value: .781),fried bakery items(P value-.313),egg intake(P value-.226),red meat intake(P value-.154).pickle pappad intake(P value-.237),Stress(P value-.201).
RECOMMENDATIONS

· Further research has to be done in this area to gain more information regarding the risk factors that predispose to childhood hypertension. Higher order studies provide better results.

· Medical camps should be conducted in schools to pick out children with hypertension early. This is to “catch them young”. More importance should be given to students with family history of hypertension since it has been found to be a risk factor .This helps in reducing cardiovascular risk from adolescence. Students in prehypertension and hypertensive stages should do BP tracking under these camps which helps to keep BP under control. Evaluation is indicated if blood pressure is more than 130/80 mm of mercury.

· Health education in schools: Students require preventive advice on all risk factors and related health behavior.

· Life style modifications(LSM) is   the most needed intervention to prevent early development of hypertension.

· Impact of life style modifications is very high.
	LSM
	SBP REDUCTION BY

	Weight reduction
	5-20 mm of Hg

	Sodium Restriction
	2-8 mm of Hg

	Exercise
	4-10 mm of Hg

	Alcohol Reduction
	2-4 mm of Hg


· They include

· Reduction of salt intake to not more than 5 g per day

· Moderate fat intake

· Avoidance of high alcohol intake 
· Weight reduction is a prudent way of reducing the risk of hypertension and indirectly CHD. Reduction in weight by 1 kg will reduce SBP by 2-3 mm of Hg and DBP by 1-2 mm of Hg.

· Exercise promotion

· Increased intake of dietary fibre

· Behavioural changes like reduction of  stress, smoking,

Modification of personal lifestyle, yoga could be profitable.

LIMITATIONS
· No system of sampling was followed to ensure a random selection of study subjects.
· The results of the study are based on the findings seen in a single school.
· Since the study included Holmes and Rahe Stress Scale (which included personal details) and habits like alcohol intake, smoking, which are one’s personal freedoms, anonymity should have been assured. Thus prestige bias resulted in only very few subjects answering in the positive.
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APPENDIX
  QUESTIONNARE
1. NAME:

2 . AGE (IN YEARS):

3. SEX: MALE/FEMALE

4. CLASS:

5. PLACE OF STAY: DAY SCHOLAR/HOSTELLER/OTHERS

6. OCCUPATION OF PARENTS:

	OCCUPATION
	UNEMPLOYED
	UNSKILLED
	SKILLED
	CLERICAL/PROFFESIONAL

	FATHER
	
	
	
	

	MOTHER
	
	
	
	


7. HEIGHT (IN CM):

8. WEIGHT (IN KG):

9. BMI:

10. ARE YOU HYPERTENSIVE?

11 .IF YES,

               A) ARE YOU UNDER TREATMENT?   YES/NO

               B) LAST RECORDED BP VALUE:

12. IF NO,

              A) MEASURED SYSTOLIC BP:

              B) MEASURED DIASTOLIC BP:

13. FAMILY HISTORY OF HYPERTENSION:  FATHER/MOTHER/SIBLING

HABITS

14. ALCOHOL INTAKE:

	FREQUENCY/WEEK
	NO INTAKE
	<ONCE
	ONCE
	TWICE
	THRICE
	4 TIMES
	> 4TIMES

	ALCOHOL


	
	
	
	
	
	
	


15. SMOKING: YES/NO           IF YES, HOW MANY CIGARETTES/DAY?
16. EXERCISE: YES/NO

           IF YES, HOW MANY HOURS A DAY?

17. MODE OF TRANSPORTATION: WALKING/CYCLE/OTHERS (BUS, CAR)

18. HOURS OF WATCHING TV/WEEK:

19. HOURS OF COMPUTER USE/WEEK:

20. DIET: VEG/NON-VEG

	FOOD ITEM/WEEK
	<ONCE
	ONCE
	TWICE
	THRICE
	4 TIMES
	>4 TIMES

	FOOD FROM RESTAURANT
	
	
	
	
	
	

	FRIED BAKERY ITEMS(VADA,CUTLET,JILEBI ETC)
	
	
	
	
	
	

	PICKLES/PAPPADS
	
	
	
	
	
	

	RED MEAT(BEEF/MUTTON/PORK)
	
	
	
	
	
	

	EGG
	
	
	
	
	
	


21. ANY DRUG INTAKE, SPECIFY
22. STRESS SCALE (HOLMES AND RAHE STRESS SCALE):

	          Life Event 1

	Life Change Units2


	Getting married
	95
	Jail sentence of parent for over 30 days
	53

	Unwed pregnancy
	100
	Breaking up with boyfriend or girlfriend
	53

	Death of parent
	100
	Beginning to date
	51

	Being a Junior in high school
	92
	Suspension from school
	50

	Acquiring a visible deformity
	80
	Becoming involved with drugs or alcohol
	50

	Divorce of parents
	90
	Birth of a brother or sister
	50

	Fathering an unwed pregnancy
	70
	Increase in arguments between parents
	47

	Jail sentence of parent for over one year
	70
	Loss of job by parent
	46

	Marital separation of parents
	69
	Outstanding personal achievement
	46

	Death of a brother or sister
	68
	Change in parent's financial status
	45

	Change in acceptance by peers
	67
	Accepted at college of choice
	43

	Pregnancy of unwed sister
	64
	Being a senior in high school
	42

	Discovery of being an adopted child
	63
	Hospitalization of a sibling
	41

	Marriage of parent to stepparent
	63
	Increased absence of parent from home
	38

	Death of a close friend
	63
	Brother or sister leaving home
	37

	Having a visible congenital deformity
	62
	Addition of third adult to family
	34

	Serious illness requiring hospitalization
	58
	Becoming a full fledged member of a church
	31

	Failure of a grade in school
	56
	Decrease in arguments between parents
	27

	Not making an extracurricular activity
	55
	Decrease in arguments with parents

	26

	Score of 300+: At risk of illness.

 Score of 150-299+: Risk of illness      is  moderate

 Score of 150-: Slight risk of illness
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