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Abstract

Introduction: Hypertension is a common disease associated with high morbidity and mortality. The disease is a silent threat to the health of the people
all over the world. It is suggested that hypertension has its origin in childhood but goes undetected unless specially looked for this period.
Documentation of such findings will increase the awareness and lead to preventive strategies to contain the morbidity and mortality burden of
hypertension in our country.

Materials and Methods: A cross-sectional observational study was done among school going children between the age groups of 10 to 12yrs in BGS
School, Bellur.

Results: It was noted that there was a strong correlation between the Body mass index and the blood pressure profiles in children.

Conclusion: If the trends towards adult hypertension can be recognized in childhood, it may be possible to alter the life style and prevent systemic
hypertension as well as related complications.
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1. Introduction

Measurement of blood pressure is not routinely employed in our country in various health check up programmes and studies pertaining to blood
pressure of school going Indian children are still inadequate. Children and adolescents with blood pressure greater than the 90thpercentile for a given age
have roughly a threefold greater likelihood of becoming adults with hypertension compared to those whose blood pressure is at or below the 50th percentile.
In addition to age, gender, height, weight and body mass index are also known to influence blood pressure levels in childhood and adulthood. *2%*
Documentation of such findings will increase the awareness and lead to preventive strategies to contain the morbidity and mortality burden of hypertension
in our country. The global prevalence of hypertension is increasing as per a recent analysis of worldwide data. In India, prevalence of hypertension has
increased by 30 times in urban populations over 25 years, and by 10 times in rural populations over 36 years. Blood pressure is well known to increase from
birth to adulthood.

Normal BP distribution show lowest levels in the early days of life. Blood pressure gradually increases from very low levels at birth and reaches
comparable levels to that of an adult by late adolescence.

Several studies have attempted prediction of future BP levels and cardiovascular risk from BP and anthropometric measurements made during
infancy, childhood and adolescence. Researchers have also examined the association of secular trends in adiposity and BP during childhood and
adolescence.

Studies have also reported BP variations by ethnicity during childhood and adolescence Zhang et al recently published a cross sectional study of 8568 Asian
children in the age group 7-18 years from China.®

The study underlines the important role of body mass index in influencing the BP levels during childhood and adolescence. In addition to
adiposity, height also plays a role in the age related changes in BP seen during childhood. Rosner et al recently published a study that examined the role of
height in progression of BP during childhood.®

The independent role of weight and height in influencing BP was explored in a recent study by Ma et al from china.” In addition to predicting
adult BP, childhood BP is also known to predict other factors that are related to cardiovascular risk in later life. Globally adiposity levels among all age
groups are showing an increasing trend. Several studies support the theory that the roots of hypertension extends back to childhood. Further studies are
needed to determine whether this pattern can be altered through intervention during childhood.

1.1 Aims and Objectives
1. To work out normal blood pressure tables for a group of children in a school who are dependent for routine health care on this rural medical institution.
2. To find out the relation of blood pressure with body mass index in the study group.

2. Materials and Methods
A cross-sectional observational study was done among school going children between the age groups of 10 to 12yrs in BGS School, Bellur.

Consent was obtained from the parents to enroll them to the study. All measurements included in the study was conducted in the school campus during
school hours. All children were requested to rest for ten minutes in the examination room.
All three measurements (height, weight and blood pressure) were measured using a mercury sphygmomanometer. Blood Pressure was measured in sitting
position with the subject’s right hand resting on the examining table. The blood pressure measurements were taken at the right arm for consistency.
2.1 Inclusion criteria: Children from the ages of 10 to 12 were included in the study.
2.2 Exclusion Criteria:

1. Those children unwilling for study
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2. Those who were absent during the time of conduction of study due to any reason.
3. Children with any acute or chronic illness and psychological abnormality.

3. Observations and discussion

Blood pressure, height and weight of 300 students were recorded. The mean systolic blood pressure in males in this study was 107.2 mmHg,
while the mean systolic blood pressure in the study done by Archbald et al for the same age was 107.38.

The mean diastolic blood pressure in males were found to be 72.1mmHg, while the diastolic blood pressure in the study done by Archbald et al
was 61.1mmHg.?

In females the mean systolic blood pressure was 100.2mmHg. The mean systolic blood pressure as per study done by Agarwal et al was
106.9mmHg. The mean diastolic blood pressure was found to be 67.2, where in the study done by Archbald et al the mean was 61.6 mmHg.®

Weight is a strong correlate and is more variable than height among children. Many reports indicate that for a given age, blood pressure levels are
higher in larger children, whether tall or obese. It was observed that as the weight increased there was a gradual increase in both systolic and diastolic blood
pressure. The BMI of the children were calculated with the formula mass (kg)/height(m?).

To define childhood overweight/obesity, we used age- and sex-specific cut off points for BMI recommended by the IAP. Childhood pre-
hypertension was classified according to height, sex, and age tables from the National High Blood Pressure Education Program.

According to this the children were grouped under 4 categories as underweight, normal weight, overweight and obese with the BMI values of less than 18.5,
18.5-25, 25-30 and more than 30 respectively.

Among 300 students, 48 were underweight, 235 were normal, 15 were overweight and 2 were obese according to their BMI. These BMI values
were then converted to percentiles such that BMI more than 85™ percentile was considered overweight while those more than 95" percentile for age were
considered as obese.

Table 1: BMI of the children

BMI Total number of students | Boys | Girls
<185 48 20 28
18.5-25 235 100 135
25-30 15 5 10

>30 2 2 0

It was noted that there was a strong correlation between the Body mass index and the blood pressure profiles in children. Out of the 17
children who had a BMI of more than 25, 10 children had an increase of blood pressure more than the 90™ percentile for the age, which was the pre
hypertension range. The remaining 7, although did not have a blood pressure in the notifiable range, it was noted to be higher than other children with
normal BMI.

Table 2: Blood pressure of the children

Blood pressure
BMI Percentile <90™ 90™-95th | >95™ total
<5 48(16%) - - 48 (16%)
5M_25™ 54(18%) - - 54(18%)
25M-50" 55(19%) - - 55(18.4%)
50"-75" 108(38%) - - 108(36%)
75M-85" 17(7%) 1(8%) - 18(6%)
85"-95" 5(2%) 10(77%) - 15(5%)
>95™ - 2(15%) - 2(0.6%)
Total 287(100%) | 13(1005) 300(100%)

Table 3: Blood pressure variation of the children

BMI Blood Pressure Total Children
Increased BP | Normal BP
BMI>25 10 7 17
BMI<25 1 282 283
- - 289 300

The chi square value is 155 with degree of freedom =1 and p value <0.005. This means that the result we obtained is highly significant statistically.
This strongly supports the study done Aziz et al® in which he studied 301 students and stated that the children with a correlation of blood
pressure, BMI and lipid profile were termed as high risk individuals in future.

A study conducted on “Prevalence and risk factors of hypertension among school going children of Dhaka city” by AFM Mizanur Rehman and
Ainum Afroze showed that there was gradual increase in blood pressure with increasing age expect at 8,9 & 12 years in boys and at 9 years in girls. The
presence of obesity or family history of hypertension showed significant correlation with systolic and diastolic blood pressure in this study. **

A study conducted on “High rate of obesity associated hypertension among primary school children in Sudan” by Zeena Salman and others
concluded that primary school children in urban Sudan exhibited a high degree of overweight and obesity and hypertension among children was mere closely
linked to obesity than family history that, obesity associated cardiovascular sequele exist in the developing world at such young age is a harbinger of
worsened cardiovascular outcomes in Sub-Saharan Africa in the future.*

Another study conducted on “Distribution of blood pressure in school going children in rural area of Wardha district, Maharastra, India” by
Amar Taksande, Puspha Chaturvedi and others concluded that the patterns of increase in systolic blood pressure and diastolic blood pressure, values were
different between males and females and among the different age groups. Age, height weight and body mass index were positively correlated with systolic
blood pressure and diastolic blood pressure. It is therefore necessary to check the blood pressure regularly to find out the hidden cases of hypertension in
children including those from rural are."®

4. Conclusion

Measurement of blood pressure is not routinely employed in our country in various health check up programmes and studies pertaining to blood
pressure of school going Indian children are still inadequate. Children in upper percentile of blood pressure levels more likely to become hypertensive in
adult life.

Similarly those children with high body mass index are more likely to develop hypertension in adult life. If the trends towards adult hypertension
can be recognized in childhood, it may be possible to alter the life style and prevent systemic hypertension as well as related complications.
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