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Abstract
In industrialized societies, blood pressure increases steadily during the first two decades of life. In
children and adolescents, bold pressure is associated with growth and maturation. Blood pressure
“tracks” over time in children and between adolescence and young adulthood. In the United States,
average systolic blood pressure is higher for men than for women during early adulthood, although
among older individuals the age related rate of rise is steeper for women. A pilot study was conducted
with a sample size of 60 participants, taking twenty participants from each of the above mentioned
villages. The prevalence of hypertension was found to be 9.2% in the pilot study. Based on the pilot
study appropriate changes were made in the initial questionnaire and a final questionnaire was prepared
and used for the study. In this study, 77.7% of participants with hypertension were in Stage 1 category
in this study. It can be inferred that with increasing age there was a higher prevalence of Hypertension.
There is a statistically significant association between Age and Blood Pressure status.
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Introduction
Blood pressure levels, the rate of age-related increases in blood pressure and the prevalence
of hypertension vary among countries and among subpopulations within a country.
Hypertension is present in all populations except for a small number of individuals living in
primitive, culturally isolated societies. In industrialized societies, blood pressure increases
steadily during the first two decades of life. In children and adolescents, bold pressure is
associated with growth and maturation. Blood pressure “tracks” over time in children and
between adolescence and young adulthood. In the United States, average systolic blood
pressure is higher for men than for women during early adulthood, although among older
individuals the age related rate of rise is steeper for women [1]. Consequently, among
individuals aged 60 and older, systolic blood pressures of women are higher than those of
men. Among adults, diastolic blood pressure also increases progressively with age until 55
years, after which it tends to decease. The consequence is a widening of pulse pressure
beyond age 60. The probability that a middle-aged or elderly individual will develop
hypertension in his or her lifetime is 90% [2].
The likelihood of hypertension increases with age and among individuals aged > 60 years,
the prevalence is 65.4%. Both environmental and genetic factors may contribute to regional
and racial variations in blood pressure and hypertension prevalence. Obesity and weight gain
are strong, independent risk factors for hypertension. It has been estimated that 60% of
hypertensive are > 20% overweight. Among populations, hypertension prevalence is related
to dietary NaCl intake, and the age related increase in blood pressure may be augmented by a
high Nacl intake. Low dietary intakes of calcium and potassium also may contribute to the
risk of hypertension. The urine sodium-to potassium ratio is a stronger correlate of blood
pressure than is either sodium or potassium alone. Alcohol consumption, psychological
stress and low levels of physical activity also may contribute to hypertension [3].
In 2010, high blood pressure ranked as the leading single risk factor for Global Burden of
Disease. Additionally, high blood pressure was one of the five leading risk factors for GBD
in all regions with the exception of Oceania, Eastern Sub-Saharan Africa and Western subSaharan Africa. In these regions, high blood, pressure ranked as the number 6 risk factor
attributable to burden of disease, as assessed by DALYS [4].
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Looking back at findings from the 1990 GBD study, the
GBD 2010 study identified a shift from communicable
diseases in childhood to non-communicable disease in
adulthood. This was most notable in South Asia, where a
substantial beyond age 60. The probability that a middleaged or elderly individual will develop hypertension in his
or her lifetime is 90% [5].
The likelihood of hypertension increases with age and
among individuals aged > 60 years, the prevalence is 65.4%.
Both environmental and genetic factors may contribute to
regional and racial variations in blood pressure and
hypertension prevalence. Obesity and weight gain are
strong, independent risk factors for hypertension. It has been
estimated that 60% of hypertensive are > 20% overweight.
Among populations, hypertension prevalence is related to
dietary NaCl intake, and the age related increase in blood
pressure may be augmented by a high NaCl intake. Low
dietary intakes of calcium and potassium also may
contribute to the risk of hypertension. The urine sodium-to –
potassium ratio is a stronger correlate of blood pressure than
is either sodium or potassium alone. Alcohol consumption,
psychological stress and low levels of physical activity also
may contribute to hypertension [6].

who were bed-ridden.
Validation of tool
For the study tool WHO STEPS Approach was referred for
few variables. The final questionnaire was prepared as per
different risk factors in an Indian scenario for the rural
population. Thus a structured questionnaire was formulated
and it was sent for validation to the Community Medicine
experts.
Pilot study
A pilot study was conducted with a sample size of 60
participants, taking twenty participants from each of the
above mentioned villages. The prevalence of hypertension
was found to be 9.2% in the pilot study. Based on the pilot
study appropriate changes were made in the initial
questionnaire and a final questionnaire was prepared and
used for the study.
Results
Table 1: Distribution of study participants according to their age
and sex
Sex (N=736)
Age (In
Total number
Male number
Female
years)
(%)
(%)
number (%)
<20
25 (7.9)
40 (9.5)
65 (8.5)
21-30
75 (23.7)
109 (26.0)
168 (22.8)
31-40
75 (23.7)
115 (27.4)
190 (25.8)
41-50
81 (25.6)
73 (17.4)
154 (20.9)
51-60
52 (16.4)
49 (11.7)
101 (13.7)
>60
25 (7.9)
33 (7.9)_
58 (7.9)
Total
317 (100.0)
419 (100.0)
736 (100.0)

Serial
no

Methodology
Study design
Cross-sectional study
Sample size estimation
In a South Indian study 60 in which 21% prevalence of
hypertension was quoted. Considering the same, the
required sample size for this study was determined using the
following formula:

1
2
3
4
5
6

N = 4*p*q/12

Of the total 736 participants, 317 (43.07%) were males and
419 (56.92%) were females
It can be inferred from the table that 25.8% of the
participants were between 31-40 years of age

Where p = pre-valance = 21%
q = 100-p = 79

Table 2: Distribution of participants according to blood pressure
status

1 = allowable error = 15% of p + 15/100 * 21
N = 668.81 = 669

Serial
No.
1
2
3

Taking non-response rate = 10%
669 + 10/100*669 = 669 + 67 = 736
Sample size =736

Blood pressure
status
Normotensive
Pre-hypertensive
Hypertensive
Total

Frequency
(N=736)
568
81
87
73.6

Percent
(100%)
77.2
11.0
11.8
100.0

In this study, 11.8% were hypertensives and 11% were prehypertensives i.e. high risk for hypertension.

Study participants
Both males and females aged more than or equal to 18
years.

Table 3: Distribution of hypertensives according to stages of
hypertension

Inclusion criteria
Individuals aged 18 yrs. and above residing in the study
area.

Serial
No.
1

Exclusion criteria
 Individuals aged below 18 yrs. residing in the study
area.
 Individuals who were not willing to participate in the
study.
 Individuals who were not available at the time of visits.
 Pregnancy, severe menta illnesses and those individuals

2

Stages of hypertension
Stage 1 hypertension (systolic BP 140159mm Hg or a diastolic BP 90-99mm
Hg)
Stage 2 hypertension
(systolic BP 160mm Hg or a diastolic
BP 100mm Hg)
Total

Frequency Percent
(N=168) (100%)
67

77.01

20

22.99

87

100.0

In this study, 77.7% of participants with hypertension were
in Stage 1 category in this study.
~2~
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Table 4: Distribution of study participants according to age and blood pressure status
Serial No.

Age (years)

Normotensive number (%)
1
<20
59 (10.4)
2
21-30
159 (28.0)
3
31-40
143 (25.2)
4
41-50
115 (20.2)
5
51-60
59 (10.4)
6
>60
33 (5.8)
Total
568 (100)
Person’s chi-square test: x2 = 123.824; df = 10, p< 0.001

Status of blood pressure (N = 736)
Pre-hypertensive Number (%)
Hypertensive number (%)
6 (7.4)
0 (0)
6 (7.4)
3 (3.4)
32 (39.5)
15 (17.2)
21 (25.9)
18 (20.7)
15 (18.5)
27 (31.0)
1 (1.2)
24 (27.6)
81 (100)
87 (100)

From the above table, it can be inferred that with increasing
age there was a higher prevalence of Hypertension. There is

Total
65 (8.8)
168 (22.8)
190 (25.8)
154 (20.9)
101 (13.7)
58 (7.9)
736 (100

a statistically significant association between Age and Blood
Pressure status.

Table 5: Distribution of study participants according to gender and blood pressure status
Serial No.

Gender

Normotensive number (%)
1
Male
236 (41.5)
2
Female
332 (58.5)
Total
568 (100)
Fisher’s exact test: x2 =4.790. p=0.093

Blood pressure status (N = 736)
Prehypertensive number (%)
34 (42.0)
47 (58.0)
81 (100)

It was found that among hypertensive, 54% were males

Hypertensive number (%)
47 (54.0)
40 (46.0)
87 (100)

Total
317 (43.1)
419 (56.9)
73 (100.0)

protective effect on blood pressure. Later in life this
difference diminishes mainly because of the postmenopausal changes.
Ekwunife OI et al. [16] conducted a study on hypertension in
Nigerian population and found that males had a significantly
higher blood pressure compared to females. A Study
conducted by Wamala JF et al. [17] in Uganda found that
Odds of males developing hypertension was 1.44 times
more than that of females.
Safdar S et al. [18] conducted a study on prevalence of
hypertension in Karachi and found proportionately more
cases of hypertension among male participants over 35
years of age as compared to female participants of the same
age. Hypertension was 1.7 times more common among
males than females.

Discussion
In this study, majority of the participants were between 2150yrs of age. This study found increasing age to be an
important risk factor for the development of hypertension.
(p<0.001).
In a study by Anderson GH [7] it was observed that increased
age was associated with a significant increase in the
prevalence of hypertension. Franklin SS [8] a population
based cohort study in which it was seen that there was a rise
in BP from age 30-49 yrs., Pinto E [9] observed that Isolated
systolic hypertension is the most prevalent type of
hypertension in those aged 50 or over.
James MA et al. [10] in his study demonstrated a significant
effect of aging on hypertension. Li Y et al. [11] described the
age-related changes in blood pressure in 1066 women and
978 men, randomly selected from a Chinese population. All
subjects showed age-related increases in BP.
Kotchen JM et al. [12] observed that blood pressure increases
with age in a surgery of a rural population of Kentucky,
USA.
A national survey conducted by Saeed A et al. [13] among
Saudi adult population found age to be a significant risk
factor for hypertension. The prevalence of hypertension was
12.9% for the age group 25-39 yrs. which increased to
57.5% for the age group 55-64yrs in his study. Similar
results were obtained in a study conducted by Dong GH et
al. [14] in rural Liaoning province, China. They observed that
the prevalence of hypertension increased with increasing
age; it was 22.1% for the age group 35-44 yrs. which
increased to 60.3% for the age group of > 75yrs. Yuvraj BY
et al. [15] conducted a study on hypertension in rural areas of
Davengere and found increasing age to be a significant risk
factor for hypertension.
In this study among hypertensive participants, 54% were
males. A study by Kotchen JM et al. [12] reported that
prevalence of hypertension is more in males as compared to
females. This is because during adolescent and middle age,
males have a higher blood pressure compared to females.
The female hormones estrogen and progesterone have a

Conclusion
The prevalence of hypertension was found to be 11.8% and
pre-hypertension was found to be 11.8% respectively.
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