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Introduction

Cardiovascular diseases are one of the dominant
contributors for the NCD mortality and morbidity.
Hypertensive heart disease is one of the major
reasons for the cardiovascular mortality. [1]
According to the Framingham Heart Study, by age
60 approximately 60% of the population develops
hypertension, and by 70 years about 65% of men
and about 75% of women have the disease. [2]
The Seventh Joint National Committee on
Prevention, Detection, Evaluation and Treatment
of High Blood Pressure (JNC-7) Reports
hypertension occurs in more than two thirds of
individuals after age of 65.[3] In terms of
attributable deaths, raised blood pressure is one of
the leading behavioural and physiological risk
factor to which 13% of global deaths are
attributed.[4]

Hypertension is a significant and often
asymptomatic chronic disease, which requires
optimal control and persistent adherence to
prescribed medication to reduce the risks of
cardiovascular,  cerebrovascular and  renal
disease.[5]

With background of increasing proportion of
elderly in India the study of epidemiology of
hypertension among elderly is an important area
for research.[6] Hence the above study has been
done with the following objectives: 1. To study
the prevalence of hypertension among the persons
aged 60 years and above in the rural areas of
Allahabad district of U.P, 2. To identify the
important factors associated with the hypertension
among the elderly population.

Methodology

The present study was conducted in the rural areas
of Allahabad district during the March 2007 to
January 2008.

Study Design: Community based Cross sectional
study.

Sample Size: Based on a pilot study, the
prevalence of hypertension among elderly persons
was found to be 50 percent. Also on review of
relevant literature the prevalence of hypertension
was found to be approximately 50 percent.[7]
Sample size was calculated using the formula: n =

4IE—2Q where : n = sample size, P = prevalence of
morbidity (50%), Q = 100-P, L = Allowable error
(taken as 10 percent for the present study). Sample
size was calculated to be 400. Finally, 411
subjects were included in the study.

Sampling Method: Multistage random sampling
method was used in the present study. In the first
stage, two Community Development Blocks of
Allahabad district were selected randomly. The
Community Development Blocks were Jasra in
the trans Yamuna area and Bahadurpur in the trans
Ganga area. In the second stage, 8 villages in each
of these blocks were randomly selected. In the
third stage, 25 study subjects from each of these
villages were randomly selected. [Fig 1]

Study subjects: Persons aged 60 years and above
were selected for the study. WHO (TRS-779)
report refers to the heterogenous population of
those aged 60 years and over as elderly people and
the same criteria was used in this study.[8] Any
document issued by the revenue or education
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department (10" marks sheet, voter’s ID card,
ration card) which contained the age of the person
was used while ascertaining the age of the
subjects.

Method of Collection of Data: Ethical clearance
was obtained from the Institutional Ethics
committee. Data was collected by house to house
visits. Informed consent was taken after
explaining the purpose and objective of the study
to the study subjects. The study subjects were
interviewed and examined. The information
collected was recorded on a pretested and pre-
designed proforma.

Tools Used:

Socio-economic Status: Modified BG Prasad
classification corrected to the January 2007 AICPI
(All India Consumer Price Index) was used. The
class I and Il (Upper and Upper middle) was
considered as upper class, Il and IV (Lower
middle and upper lower) was considered as
middle and V (Lower) as lower class.

Marital status was categorized as currently
married and not currently married which included
widow, widowers, separated/divorced and
unmarried. Literacy status was classified into 3
categories as Illiterates, those with 1 to 10 years of
education and more than 10 years of education.
Occupational status was categorized into involved
and not involved in economically gainful work.
Food habits were grouped into pure vegetarian
and mixed (included both vegetarian and non
vegetarian food). Current tobacco users were the
subjects who were wusing smoked (beedi,
cigarettes, chillum etc.) or smokeless (Khaini,
gutka, etc.) form of tobacco for the past one year
or more. Current alcohol users were the subjects
who were using any form of alcohol for the past
One year or more.

Weight: Weight was measured using electronic
weighing machine with subject standing erect with
barefoot and light clothing to the nearest 0.1 Kg.

Height :The height was measured using

stadiometer with the elderly standing upright with
heals close to each other, arms hanging by the
side, eyes looking straight forward and Frankfurt’s
plane (line joining the floor of the external
auditory meatus and floor of the orbit) in the
horizontal plane. The height was measured to the
nearest 0.5 centimeters.

Body Mass Index (BMI) : BMI was calculated
Weight in Kg.
Height in m?
classified as BMI < 18.09 as undernourished, BMI
18.09-22.25 as normal range, and BMI > 22.25 as
overweight.[9]

using the formula : It was

Blood Pressure: Blood pressure was measured in
the right upper arm, using the auscultatory method
with mercury sphygmomanometer (Diamond) in
the sitting position. Two separate measurements
were made and the average of the two
measurements was recorded. In some cases, where
high blood pressure was recorded for the first
time, the blood pressure was checked more than
twice and took the average of the two close
readings. Systolic Blood Pressure was noted at the
point at which the first of 2 or more sounds is
heard (phase I) and Diastolic Blood Pressure at the
point before the disappearance of sounds (phase
V).

Staging of Hypertension: Joint National
Committee (JNC)-VII staging was used. For the
purpose of applying tests of significance and for
logistic regression analysis subjects with systolic
BP of less than 140 and diastolic BP of less than
90 mm of Hg were considered as non
hypertensives and those with more than that were
considered to be hypertensives.[3]

Diabetes mellitus was identified based on history,
review of previous records. Anemia was assessed
by physical examination (pallor in palpebral
conjunctiva, tongue, nail bed and palmar creases).
For assessesing depression Geriatric Depression
Scale (Short form) was used. A score of more than
5 was considered as depression.[10] Diagnosis
was based on history, physical examination and
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review of previous records.

Statistical Analysis: All the data collected was
analysed using Statistical Software, SPSS Ver. 12,
Epi-Info and NCSS. Tests of significance chi
square test for the categorical variables. Binary
logistic regression analysis was done by enter
method including the variables which showed a
significance at 10 percent level on univariate
analysis. Hosmer and Lemeshow goodness of fit
test and Naegelkerke R square were also
calculated.

Results

Among the 411 elderly subjects nearly 59 percent
belonged to the 60 to 69 years age group followed
by 70 to 79 years group which constituted around
31 percent. Only 10 percent were in the age group
of 80 years and above. There were 214 (52.1%)
men and 197 (47.1%) women in the study
population. Nearly 254(61.8%) were currently
married, 288(70%) were illiterate. Among the
literates 103(25%) had 1-10 years of education
and 20 (5% ) had more than 10 years of education.
Nearly 64% were current users of tobacco and
only 10 subjects were current consumers of
alcohol.

Of the 411 elderly subjects 16 were known cases
of diabetes mellitus giving a prevalence of 3.9
percent. There were 88(21.4%) elderly who were
anaemic and 81(19.7%) were depressed.

The prevalence of hypertension (Systolic BP >140
and / or Diastolic BP> 90) among the elderly
subjects based on JNC VII classification was
found to be around 45 percent. Nearly one fourth
of the subjects were in the pre hypertension
category. (Table 1)

In the univariate analysis occupation, socio
economic status, food habits, BMI, diabetes
mellitus and anaemia were found to be
significantly associated with hypertension at 5
percent level. Age group, education, family type
and current tobacco use were significant at 10
percent level. A lower proportion of current
tobacco wusers were found to be having
hypertension compared to non users (Table 2).

All the factors which were found to be significant
at 10 percent level were entered into binary
logistic regression analysis by enter method. On
logistic regression analysis upper socio economic
class, mixed food habits (consuming both
vegetarian and non vegetarian diet), normal BMI
(18.09-22.25) and overweight and obese BMI
(>22.25) and diabetes mellitus were found to be
significant predictors of hypertension among the
elderly people (Table 3). Hosmer and Lemeshow
goodness of fit was not significant (p=0.793)
which indicated good fit of the logistic regression
model. Nagelkerke R square showed that 20
percent of the hypertension among the elderly can
be predicted by the variables in the model.
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Figure 1. Sampling frame

Allahabad
|
| |
Block 1 Block 2

Jasra Bahadurpur

Trans Yamuna area Trans Ganga area
8 villages 8 villages

25 subjects 25 subjects

from each village from each village

Table 1: Classification of hypertension among elderly according to JNC VII

Blood Pressure Male Female Total

(mm Hg) No. % No. % No. %

Normal

*SBP <120 & DBP <80 69 16.8 59 14.4 128 31.2

Pre Hypertension

SBP 120-139 & **DBP 80-89 51 12.4 48 11.7 99 24.1

Stage | Hypertension

SBP 140-159 &Jor DBP 90-99 | 2P 144 43 105 102 24.9

Stage Il Hypertension SBP

>160 &/or DBP >100 3 8.5 4t 113 82 19.8
Total 214 52.1 197 47.9 411 100.0

(* =4.44, df=3, p>0.05 Not significant).
* SBP= Systolic Blood Pressure, ** DBP= Diastolic Blood Pressure.
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Table 2: Univariate analysis of factors associated with hypertension

Factors Hypertension No P value
hypertension
No.(%0) No.(%0)

Age group in years
60-69 100(40.8) 145(59.2)
70-79 67(53.2) 59(46.8) 0.073
>80 17 (42.5) 23(57.5)
Mean+SD 69.8+7.2 68.7+8.3
Gender
Male 94(43.9) 120(56.1) 0.720
Female 90(45.7) 107(54.3) '
Marital status
Currently Married 110(43.3) 144(56.7) 0.350
Non married 74(48.1) 80(51.9) '
Education
Illiterate 125(43.4) 163(56.6)
1-10 years 45(43.7) 58(56.3) 0.067
>10years 14 (70.0) 06(30.0)
Occupation
No Gainful work 139(48.3) 149(51.7) 0.029
Gainful work 45(36.6) 78(63.4) '
Family type
Joint 64(46.4) 74 (53.6)
Three generation 70(51.1) 67(48.9) 0.060
Nuclear 36 (34.0) 70(66.0) '
Living alone 14 (46.7) 16(53.3)
Socio Economic status
Lower 55(44.4) 69(55.6)
Middle 111(41.9) 154(58.1) 0.001
Upper 18 (81.8) 04(18.2)
Food habits
Pure vegetarian 74 (37.2) 125(62.8) 0.003
Mixed 110 (51.9) 102(48.1) '
Current Tobacco use*
No 75(50.7) 73(49.3) 0.071
Yes 109(41.4) 154(58.6) '
BMI
<18.09 49(31.8) 105(68.2)
18.09-22.25 89(50.3) 88(49.7) 0.000
>22.25 46 (59.0) 32(41.0)
Mean+SD 18.95+3.21 20.29+3.43
Co morbid conditions
Diabetes No 171(43.3) 224(56.7)
Mellitus  ~Veg 13 (812) 03(18.8) 0.003
Anemia No 157(48.6) 166(51.4)

Yes 27 (30.7) 61(69.3) 0.003
Depression | No 143(43.3) 187(56.7)

Yes 41 (50.6) 20(49.4) 0.237

*Current Tobacco use- both smoked and smokeless tobacco
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Table 3: Binary logistic regression analysis of factors associated with hypertension

Factors OR 959% CI P value
Lower | Upper

Age group in years
60-69 1.0
70-79 1.61 0.99 2.61 0.056
>80 1.48 0.66 3.33 0.339
Education
Illiterate 1.0
1-10 years 1.04 0.61 1.77 0.884
>10years 1.61 0.49 5.28 0.432
Occupation
No Gainful work 1.0
Gainful work 0.61 0.37 1.02 0.058
Family type
Joint 1.0
Three generation 1.24 0.74 2.09 0.420
Nuclear 0.59 0.33 1.05 0.071
Living alone 1.05 0.43 2.58 0.908
Socio Economic status
Lower 1.0
Middle 0.98 0.61 1.58 0.939
Upper 5.27 1.45 19.11 0.011
Food habits
Pure vegetarian 1.0
Mixed 2.24 1.43 351 0.000
Current Tobacco use
No 1.0
Yes 0.62 0.49 1.18 0.082
BMI
<18.09 1.0
18.09-22.25 1.78 1.02 3.13 0.044
>22.25 2.19 1.10 4.37 0.026
Co morbid conditions
Diabetes No 1.0
Mellitus | yes 4.20 106 | 1660 | 0.041
Anemia No 1.0

Yes 0.57 0.30 1.10 0.095

Discussion
The developing countries are undergoing
demographic transition with increase in life

cardiovascular ~ morbidity  and
particularly in the elderly.
The present study was carried out in the rural

mortality,

expectancy. As a result there is increase in the
proportion of elderly segment of population.
Hypertension is an important risk factor for
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The prevalence was found to be over 30 percent
among rural population aged more than 30 years
in different studies in India.[7,11,12] Higher
prevalence of around 55 % was found among the
rural elderly population by Hypertension study
group and Rashid AK in rural areas of Kerala and
Malaysia respectively.[9,13] Prevalence of over
60 percent was reported by the Framingham Heart
study.[2] This difference might be because of
different geographic area. The studied area
belongs to a backward area in the eastern Uttar
Pradesh. Epidemiological transition is slowly
taking place. Nearly quarter of the study subjects
were in the pre hypertension category which is a
cause for concern as they are likely to develop
hypertension  over time.  Moreover pre
hypertension is also associated with increased risk
of cardiovascular diseases.[14]

The prevalence was nearly similar among the
male and female elderly population. Comparable
results were found by the Hypertension study
group and others. [7, 9,14] Hypertension
prevalence is less in women than in men until 45
years of age, is similar in both sexes from 45 to 64
years of age, and is much higher in women than
men >65 years of age as per NCHS data.[15] In
the Framingham heart study elderly over age 70
years, 65% of men and 75% of women have the
disease. [2] The prevalence of hypertension
increases as the age advances as quoted by
different studies across India and world over. [2,
7, 12, 14] In the current study there was increase
from 60-69 years group to 70-79 years group.
After that there was a decline. Comparable results
were found by the hypertension study group with
increase in the 2" tertile of age group and decline
in the 3 tertile.[9] This might be because of the
smaller sample in the 80+ age group. Prevalence
of hypertension in the present study was not
related to marital status which is in conformity
with other studies. [7, 9, 16,17]

The association of higher educational levels and
upper socio economic class with increased odds of
hypertension is in contrast to findings from
developed countries, where risk factors for

cardiovascular diseases, including hypertension,
are more pronounced among the less educated and
lower socio economic groups.[17- 22] However, it
is important to note that our study was cross-
sectional and the communities surveyed are at an
early stage of epidemiological transition.
Prevalence of hypertension was found to be higher
among the subjects not involved in economically
gainful activity. Sedentary type of work or
physical inactivity or unemployment has been
found to be an important risk factor for
hypertension in various studies. [7, 12, 17, 22-28]
Elderly population who were involved in
economically gainful activity were found to be at
lower risk of hypertension.

In a study in Surat city by Momin MH et. al the
prevalence of hypertension was significantly
higher among nuclear type of family (35.5%) as
compared to the Joint type of family (25.8).[29]
But in the present study such an association was
not seen.

In the present study the subjects consuming pure
vegetarian food had significantly lower prevalence
of Hypertension compared to those consuming
mixed diet. Vegetarian diets have been associated
with low BP.[30,31] Even in industrialized
countries, where elevated BP is commonplace,
individuals who consume a vegetarian diet have
markedly lower BPs than do non vegetarians. [32-
34]

Current tobacco use has not been found to be
associated with hypertension in this study. But
tobacco smoking was found to be associated with
lower odds of hypertension by the hypertensive
study group and others. [9,14] Even though it has
been proved that consumption of tobacco is an
important risk factor for hypertension such
contrasting finding may indicate other complex
and significant factors influencing vascular tone
among elderly hypertensive subjects.[7, 35,36]
Several studies have indicated higher BMI as a
significant predictor for hypertension.[7,9,12,
27,37] Comparable results were found in the
current study.
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The prevalence of hypertension was found to be
significantly higher among the elderly with
diabetes in the present study. [12, 38]
Hypertension was found to affect approximately
70% of patients with diabetes and was
approximately twice as common in persons with
diabetes as in those without.[39,40] The
association of diabetes mellitus with increased
odds of hypertension has been reported on many
occasions.[9,12,17,27,37]

The current study shows that depression was not
associated with the hypertension. A handful of
studies have suggested that depression may be
more common among individuals  with
hypertension.[41-43] While a much larger body of
evidence shows no association between
hypertension and depression.[44-49] Additional
research found no crude or adjusted association
between hypertension and depression.[44-47, 49,
50]

Limitation

Diabetes mellitus was identified based on history,
review of previous records. No objective
measurement of blood glucose was made. Anemia
was assessed by physical examination alone. No
laboratory/objective assessment was done. Hence
it might be an underestimate.

Conclusion

Hypertension is highly prevalent among the
elderly population of rural Allahabad. The
significant predictors for hypertension among
them are upper socio economic class, mixed food
habits (consuming both vegetarian and non
vegetarian diet), normal BMI (18.09-22.25) and
overweight and obese BMI (>22.25) and diabetes
mellitus.

Recommendations

Regular screening of all the people aged above 60
years for hypertension. Appropriate management
of hypertension including life style modification
and better control of diabetes mellitus may go a

long way in preventing the complication
associated with  hypertension. Yoga and
meditation can also be included in the strategy.
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