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Background: India is developing rapidly, which is evidenced by its developmental indicators. The
country is in transitional period between developing and developed nations. With the effect of
globalization, the lifestyleof the people also changed rapidly from traditional way of living to western
style of living, which is contributing to rapid changes in disease patterns. Objective: To study the
effect of health education intervention ondiet, lifestyle factors and thereby decrease in blood
pressure levels among newly diagnosed adult hypertensive subjects. Methodology: A total of 60
newly diagnosed adult hypertensive subjects were selected randomly from a recent study done
among the adults of both sex living in urban slum areas of Tirupati, Andhra Pradesh for this
interventional study. Out of these, 30 subjects each were randomly allocated to the study and
control groups. Results- In the study group, after health education intervention the proportion of
hypertension decreased from 100% to 60% while in the controls, where health education was not
given, it decreased from 100% to 90% only. Conclusion: There has been significant difference in
the reduction of hypertension in the study group compared to control group. There has been
reduction in all the risk factors studied after the intervention compared to the pre-intervention levels
in the study group but however the differences were statistically significant with regard to extra salt
intake, saturated fat intake and adequate fiber intake.
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Introduction
Hypertension is an important non-communicable
disease and increasing globally due to changing life
styles. Being asymptomatic, it remains undetectable
for a long time.

The disease is well amenable for control if detected
in early stages with life style modification along with
drug treatment. Subjects with hypertension are
known to have two-fold higher risk of developing
coronary artery disease, four times risk of
congestive heart failure and seven times higher risk
of stroke compared to normotensive subjects of
developing countries is showing similar prevalence
to that of developed countries [2,3].

Hypertension while causing cerebrovascular attack
is often associated with other co-morbid risk factors
such as diabetes, hyperlipidemia and obesity which
are dealt inade-quately resulting in high morbidity
and mortality [4].

The role of modifiable risk factors of hypertension
has been well documented in several studies
especially the role of reduced salt and fat intake,
restriction of alcohol intake, avoidance of sedentary
life style and promoting regular physical exercise in
the form of walking, outdoor games.

Although the effects of interventions to modify one
or more of these risk factors have been documented
in previous studies, the impact of the simple dietary
changes and feasible life style factor modifications
have not been carried out especially in this region.

Hence, this present study was conducted to
delineate the impact of health education ondiet and
lifestyle factors in the control of blood pressure
among newly diagnosed adult hypertensives [1].
Urban population of developing countries is showing
similar prevalence to that of developed countries
[2,3].

Hypertension while causing cerebrovascular attack
is often associated with other co-morbid risk factors
such as diabetes, hyperlipidemia and obesity which
are dealt inade-quately resulting in high morbidity
and mortality [4].

The role of modifiable risk factors of hypertension
has been well documented in several studies
especially the role of reduced salt and fat intake,
restriction of alcohol intake, avoidance of sedentary
life style and promoting regular physical exercise in
the form of walking, outdoor games.

Although the effects of interventions to modify one
or more of these risk factors have been documented
in previous studies, the impact of the simple dietary
changes and feasible life style factor modifications
have not been carried out especially in this region.

Hence, this present study was conducted to
delineate the impact of health education ondiet and
lifestyle factors in the control of blood pressure
among newly diagnosed adult hypertensives.

Objective
To study the influence of health education in
modification of diet and lifestyle factors and there
by reduction of blood pressure among newly
diagnosed adult hypertensive subjects.

Methodology
Place of study: Urban slums of Nehru Nagar Urban
Health Centre, a field practice area attached to S.V.
Medical College, Tirupati, Andhra Pradesh.

Type of study: Interventional Study- (Randomized
Controlled study) using health education
interventional measure son modification of diet and
lifestyle factors to control hypertension among the
newly diagnosed adult hypertensive subjects found
from the previous prevalence study.

Inclusion criteria: Newly diagnosed males and
females aged more than 30 years and less than 50
years and People who had lived in the study area for
more than 6 months before conducting the study
were included in the study.

Exclusion criteria: Agelessthan 30 years and
above 50 years, Pregnant women, those subjects
with severe hypertension (Systolic Blood Pressure of
≥180 mm Hg and/or Diastolic Blood pressure of ≥
100 mm Hg), those who were already under anti
hypertensive treatment and those who were not
willing to participate were excluded from the study.

Ethical clearance was accorded by Institutional
ethics committee, S. V. Medical College, Tirupati.

Sampling methods: The sample size for
interventional study was calculated by fixing the
alpha error of 0.05 and beta error of 0.10 giving a
power of 90% assuming a combined standard
deviation of 10 mm Hg and mean difference of
systolic blood pressure of 6 mm Hg reduction as
being significant between the intervention and non-
intervention group.
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N ={(Zά +Zβ)2 X S2}/ D2 where Zά= 1.96; Zβ=
1.28; S= Combined Standard deviation = 10 mm
Hg, D =6 mm Hg. By substituting the values, we get
29.19 (or) 30 subjects for each group.

Sample collection: A total of 60 out of 212 newly
diagnosed adult hypertensive subjects from a
prevalence study were taken randomly for the
interventional study. Out of these, 30 subjects each
were randomly allocated into the study and control
groups. Equal number of males and females were
included in each group to avoid gender bias.

Study Methods: A pre-tested interview schedule
incorporating all demographic and life style factors
including previous cardiac events, family history,
smoking, alcohol intake, dietary pattern and
exercise etc., was used for collecting the required
information from the subjects.

Height was measured by using stadiometer. Weight
was measured with calibrated weighting machine.
BMI was calculated by using the Quetlet's index
formula: weight (kg)/height (m2). Classification
recommended by WHO was used to define the
obesity. Waist was measured using a properly
calibrated tailor measuring tape and one layer of
cloth was permitted while measuring waist for the
females.

JNC VII criteria was used to classify hypertension
[5]. Measurement of blood pressure was carried out
on each participant by using the standard technique
[6]. B.G. Prasad’s socio economic status scale was
used to classify study subjects based on per-capita
monthly income [7,8]. The study subjects were
explained the purpose of the study and informed
consent was taken from the subjects. As this study
is purely educative in nature, no drug intervention is
included.

The study group was contacted every month for a
period of 3 months for explaining the role of diet
and life style factor modifications using standard
health education material prepared by department
of Community Medicine, Tirupati. For the next 3
months of follow up, the changes in the diet and life
style factors among study subjects was assessed by
monthly visits along with measurement of
anthropometry like BMI, Waist Circumference and
blood pressure during these visits. Similar visits at
the same frequency were made to the control group
subjects but no intervention (health education) was
given except for recording down of data on
modifiable risk factors, certain anthropometric data
and blood pressure.

At the end of the six months, specific medical advice
was given based on the review of the data from
each subject including referral to a specialist for
further follow up and treatment.

Statistical methods: The data were analyzed by
using MS excel and Epi-info 3.5.1 version software.
Descriptive statistics like Frequencies, means and
standard deviations for the participant’s
characteristics and risk factors of hypertension were
calculated.

Analytical statistics like Chi square test or Fischer's
exact tests was used for discrete data and Student's
t test was used to examine the significant
differences in the mean participant’s characteristics
between study and control groups.

A p value of < 0.05 and < 0.001 was considered as
significant and highly significant respectively.

Results
Based on the consideration of the limitation of
logistics including time and moreover based on the
minimum sample size required for statistical
analysis, 30 subjects in each group (study and
control) were chosen for the Interventional study on
the role of Health Education in lowering blood
pressure and modification of certain risk factors.

Table-1: Baseline data of Study and Control
Groups (before Intervention).
S.No Variable Study Group Control

group

P

value

1 Age (Mean ± SD) 41.5 ± 4.8 42.0 ± 4.7 0.64;

NS

2 Sex

(a) Male (%) 15 (50.0) 15 (50.0) 1.00;

NS(b) Female (%) 15 (50.0) 15 (50.0)

3 Percapita Monthly Income

(Mean ± SD)

2059.1 ±

1288.2

2312.5 ±

1199.2

0.43;

NS

The mean age, per-capita monthly income and sex
distribution was similar in study and control groups.
Thus the study and control groups were comparable
with regard to these variables.

Table-2: Prevalence of Certain Modifiable Risk
factors between Study and Control Groups
(before Intervention) (N=30 each for Study
and Control)
S.No Variable Study Group Number

(%)

Control Group Number

(%)

P

value

1 Smoking 6 (20.0) 4 (13.3) 0.48;

NS
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2 Alcohol intake 5 (16.7) 11 (36.7) 0.08; NS

3 Extra salt consumption 24 (80.0) 27 (90.0) 0.27; NS

4 No Exercise 21 (70.0) 26 (86.7) 0.11; NS

5 Saturated Fat intake 27 (90.0) 24 (80.0) 0.27; NS

6 Inadequate Fiber diet 18 (60.0) 16 (53.3) 0.60; NS

7 Overweight/Obesity (BMI) 21 (70.0) 16 (53.33)0.39; NS

8 Central Obesity (Waist

Circumference)

12 (40.0) 11 (36.7) 0.79; NS

9 Hypertension (JNC VII) 30(100.0)30 (100.0)1.00; NS

The proportion of various risk factors like smoking,
alcohol intake, extra salt intake, lack of exercise,
saturated fat intake and inadequate fiber intake,
overweight/obesity, central obesity & the prevalence
of hypertension was similar in study and control
groups.

Thus, the study and control groups were
comparable with regard to these risk factors and the
results after the intervention are valid in their
inference.

Table-3: Number Hypertensives among Study
and Control Groups during the follow up
(N=30 each for Study and Control).
S.No Time of study Study Group (%) Control group (%)

1 Pre-intervention 30 (100.0) 30 (100.0)

2 First follow up visit 30 (100.0) 30 (100.0)

3 Second follow up visit 24 (80.0) 30 (100.0)

4 Third follow up visit 18 (60.0) 27 (90.0)

In the study group, the percentage of hypertensives
decreased from 100.0% to 60.0% while in the
controls, it decreased from 100.0% to 90.0% only.

Table-4: The changes in the risk factors in the
study group before and after intervention
(N=30).
S.No Variable Before (%) After (%) P value

1 Smoking 6 (20.0) 4 (13.3) 0.48; NS

2 Alcohol intake 5 (16.7) 3 (10.0) 0.70; NS

3 Extra salt intake 24 (80.0) 6 (20.0) < 0.001; S

4 Exercise 9 (30.0) 14 (46.7) 0.18; NS

5 Saturated fat intake 27 (90.0) 6 (20.0) < 0.001; S

6 Adequate fiber intake 12 (40.0) 24 (80.0) < 0.001; S

7 Overweight/Obesity 21 (70.0) 20 (69.1) 0.77; NS

8 Central obesity 12 (40.0) 11 (36.7) 0.77; NS

There has been reduction in all the risk factors
studied after the intervention compared to the pre-
intervention levels in the study group but the
differences were statistically significant with regard
to extra salt intake, saturated fat intake and
adequate fiber intake.

Table-5: The changes in the risk factors in the
control group before and after intervention
(N=30)
S.No Variable Before (%) After (%) P value

1 Smoking 4 (13.3) 4 (13.3) 1.00; NS

2 Alcohol intake 11 (36.7) 11 (36.7) 1.00; NS

3 Extra salt intake 27 (90.0) 25 (83.3) 0.44; NS

4 Exercise 4 (13.3) 4 (13.3) 1.00; NS

5 Saturated fat intake 24 (80.0) 19 (63.3) 0.15; NS

6 Adequate fiber intake 14 (46.7) 18 (60.0) 0.30; NS

7 Overweight/Obesity 16 (53.3) 17(56.7) 0.60; NS

8 Central obesity 11 (36.7) 11 (36.7) 1.00; NS

The prevalence of various risk factors more or less
remained same during the follow up in the control
group.

Table-6: Reduction in risk factor levels &
Hypertension between study and control
groups before and after intervention
S.No Variable Study

Group

Control

Group

P value

1 Smoking reduction 2/6 (33.3) 0/4 (0.0) 0.51; NS

2 Alcohol reduction 2/5 (40.0) 0/11 (0.0) 0.44; NS

3 Extra salt reduction 18 /24

(75.0)

2/27 (7.4) < 0.001;

S

4 Exercise improvement 5/14 (35.7) 0/4 (0.0) 0.27; NS

5 Saturated fat intake

reduction

21/27 (77.8)5/24 (20.8) < 0.001;

S

6 Fiber diet improvement 12/24 (50.0)4/18 (22.2) 0.04; S

7 Overweight/Obesity 1/21 (4.8) 0/16 (0.0) 1.00; NS

8 Central obesity 1/12 (8.3) 0/11 (0.0) 0.44; NS

9 Hypertension reduction 12 /30(40.0)3/30 (10.0) 0.007; S

There has been reduction in all the risk factors
studied after intervention in study group compared
to control group but statistical significance was
found with regard to extra salt reduction, saturated
fat intake and fiber diet improvement only.

There has been significant difference in the
reduction of hypertension in the study group
compared to control group.

Discussion
For this Interventional study, 60 recently diagnosed
hypertensives (most of them stage 1) were selected
and randomly allocated into study and control
groups. The baseline parameters like age, sex, per-
capita monthly income and various risk factors
(smoking, alcohol, extra salt, no exercise, saturated
fat intake, inadequate dietary fiber, mean BMI,
systolic and diastolic blood pressures, over weight /
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Obesity, central obesity) was similar between study
and control group so that the results of intervention
are valid.

It was found in the present study that the
educational intervention was effective in reducing
the prevalence of various risk factors in the study
group in comparison to the control group. The
smoking decreased from 20.0% to 13.3%; alcohol
from 16.7% to 10.0%; additional salt from 80.0%
to 20.0%; saturated fat from 90.0% to 20.0%;
adequate dietary fiber consumption improved from
40.0% to 80% while those doing physical exercise
improved from 30.0% to 46.7%.

The control group more or less remained same after
follow up visits without intervention compared to
before follow up visits without intervention.

Thus, in the study group, the prevalence of all
knownrisk factors decreased. Statistical analysis of
the results by comparison to the control group had
revealed that the differences were significant with
regard to extra salt intake, saturated fat intake and
adequate fiber intake.

The most significant finding is that the prevalence of
hypertension decreased from 100% to 60% being
statistically significant compared to the control
group.

The mean systolic as well as diastolic blood pressure
levels decreased (mean reduction of 6.6 mm Hg
systolic and 4.2 mm Hg diastolic pressure)
significantly in the study group compared to the
control group.

Similar finding of benefitfrom walking, salt reduction
and yoga was found in urban Pondicherrywhere it
was found that the reduction was found to be
5.3/6.0, 2.6/3.7 and 2.0/2.6 mm Hg in the three
groups respectively [9].

In another study in urban Pondicherrysimilar
findings were noted [10]. The Mumbai studyalso
found significant reduction in the mean systolic and
diastolic blood pressure levels after health education
intervention [11].

In a South India study, after 10 weeks of
intervention, systolic blood pressure decreased by
1.56 mm Hg (P= 0.000) and diastolic blood
pressure decreased by 0.74 mm Hg (P= 0.000)
[12]. Thus, non-pharmacological interventions are
best during the early stage of hypertension
management.

This is in concurrence with findings as reported in a
review [13]. Several RCTs in western countries also
found mean reduction in systolic and diastolic blood
pressure to be 3.4 and 2.4 mm Hg respectively
[14].

Meta-analysis of a few RCTs abroad found
overweight to have the strongest effect on blood
pressure reduction by around 5 mm Hg systolic and
3 mm Hg diastolic blood pressure [15].

Another review has found the population
attributable risk reduction of hypertension to be 11-
25% with overweight, 5-13% with physical activity
and 9-17% with reduction of salt intake and least
with alcohol reduction (2-3%) [15].

Similar review in western countries of several RCTs
(with a minimum duration of 6 months) revealed
low salt intake to reduce systolic pressure by 1.1
mm Hg and diastolic pressure by 0.6 mm Hg.

In a study in Canada, it was found that life style
modification by reduction of body weight, regular
exercise, reduction in salt intake and stress
management reduces the hypertension [16].

In Singapore also, the National Healthy life style
programme significantly decreased smoking,
improved exercise among the communities with
resultant reductions in hypertension [17].

A meta-analysis of several RCTs done in western
countries during 1966-1995 also found net
reduction of prevalence of several risk factors for
hypertension like salt restriction – 2.9%, weight loss
– 5.2%, stress control -1% and exercise – 0.8%
[18].

Another review also concluded that reduced salt
intake, weight loss, moderation of alcohol and
dietary modifications like DASH (Dietary Approaches
to Stop Hypertension) can reduce the prevalence of
hypertension significantly [19].

A study in Europe found aerobic exercise to reduce
the systolic pressure by 5 mm Hg and diastolic
pressure by 4 mm Hg. It also found that DASH diet,
salt reduction and alcohol reduction significantly
reduce the prevalence of hypertension [20]. Similar
reductions were reported in other studies in western
countries [21,22].

The mean BMI levels, obesity prevalence and mean
waist circumference levels have been similar in the
study and control group even after intervention.
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This can be easily explained by the known fact that
the weight reduction takes place rather slowly and
may require up to 6 months time while the blood
pressure levels and behavioral risk factors require
less time.

The Mumbai study has found the mean weight as
well as BMI to be significantly reduced after 1 year
of intervention [11]. The study in South Indiato
decrease the mean body weight by 0.17 kg and
prevalence of hypertension from 7.8% to 4.5% after
intervention [12]. Thus the results of the present
intervention study support the findings by several
studies in India and abroad that the non-
pharmacological interventions like health education
on the reduction of the risk factors identified namely
weight reduction, regular physical exercise,
modification of diet (DASH diet), salt reduction and
reduction in behavioral factors like smoking and
alcohol can be effective strategies for early
management of hypertension and can delay the
institution of antihypertensive drug therapy.

Conclusions
The present study found that there has been
significant difference in the reduction of
hypertension in the study group compared to
control group. There has been reduction in all the
risk factors studied after the intervention compared
to the pre-intervention levels in the study group but
the differences were statistically significant with
regard to extra salt intake, saturated fat intake and
adequate fiber intake.

Recommendations

Limitations

Author contributions

What this study Adds
This study suggests to health planners to take
remedial measures to address growing hypertension
in the community and thereby prevention of its
complications, through low cost & effective health
education intervention measures like lifestyle
changes, dietary modification etc.
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