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Abstract

Background: Hypertension, the most common lifestyle disorder, is an important risk factor for cerebral and
cardiovascular diseases. Stress relaxation techniques are considered a useful method for improving and
maintaining both physical and emotional health. Deep breathing exercise helps in achieving efficient cardio
respiratory functions with optimal sympathovagal balance which is an essential preventive strategy in the
management of hypertension.

Aim and objective: To assess the effectiveness of deep breathing exercise on blood pressure and heart rate in
patients with hypertension.

Materials and Methods: The study group comprised of 60 hypertensive subjects (age group 30-50 years)
attending hypertensive clinic at Kanyakumari govt medical college hospital — control group comprised of 30
subjects and experimental group with 30 subjects. The experimental group subjects were taught to practice
deep breathing exercise. The blood pressure and heart rate were recorded at 0,4,8,12 week intervals in both the
experimental and control group.

Results analysis: Data was analysed using paired and unpaired ‘t’ test. A highly significant decrease in blood
pressure and heart rate was found in the experimental group.

Conclusion: Practising deep breathing exercise regularly shows advantages on autonomic and cardiovascular
functions.
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. Introduction

Systemic Arterial Hypertension, is a multifactorial disease which represents an independent, significant
risk factor in the occurrence of cardiovascular diseases and cerebral vascular accidents. Among the risk factors
for the development, maintenance and aggravation of hypertension, emotional stress is prominent. It is
therefore necessary to emphasize stress management programs as a fundamental, non-pharmacological step in
the management of hypertension.

Relaxation methods including yoga,meditation, and biofeedback have been demonstrated to reduce
blood pressure in several studies. Deep and slow-paced diaphragmatic controlled breathing is common to
many of these modalities and its use in lowering blood pressure has been reported in several studies,
suggesting that reduction of respiratory rate lowers blood pressure by stimulating cardiovascular reflexes.

Il. Materials And Methods

This study is a hospital based, cross sectional study. For the study group, 30 hypertensive subjects
attending hypertensive clinic in Kanyakumari Govt Medical College Hospital and for the control group another
30 hypertensives are examined.
Inclusion criteria: Patients diagnosed with systemic hypertension, non smokers, non alcoholic; age group 30 to
50 years with systolic BP >140 and <180 mmHg or diastolic BP >90 and <110 mmHg or those using anti-
hypertensive medication and BP <180/110 mmHg.
Exclusion criteria
Patients with
e  Chronic respiratory disease.
Chronic kidney disease.
Coronary artery disease.
Secondary hypertension.
Malignant hypertension.
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Study Protocol

The protocol is explained to the participants and informed consent is obtained from each of them. By
way of providing proforma, the required data is collected. They are advised to avoid consumption of tea /
coffee 12 hours prior to reporting in the outpatient department. The participants are made to sit comfortably for
10 minutes. Height in meters, weight in kilograms are measured and BMI calculated. Then they are allowed to
rest supine for fifteen minutes. Blood pressure is recorded using a sphygmomanometer following the standard
technique.The same trained personnel recorded the blood pressure on all occasions. Initially baseline
parameters like heart rate and blood pressure are recorded. Deep breathing training: Following this, participants
in the experimental group are given training on deep breathing exercise (non pharmacological adjunct).
Patients are instructed to perform the exercise twice a day for 10 min for four weeks and to come to out
patient department after 4 weeks for the post data collection. During the study period, all the participants were
instructed to continue with their existing level of physical activity and not to start or stop any other exercises.
Reassessment of parameters- during their visit after 4 weeks, the heart rate and blood pressure are reassessed.
The control group was excluded from deep breathing exercise training & both the heart rate, blood pressure are
reassessed during their follow up visit to the Hypertensive clinic. This procedure is repeated during
subsequent visits in 8 and 12 weeks.

I11. Results Analysis
Table — 1: Physical characteristics of subjects in control group & experimental group

Parameters Control group Experimental group
Age (years) 46+4.2 47442
Height (cms) 159.8+ 3.6 154 +6.5
Weight (Kg) 62.6 +8.3 68.3 +4.4

BMI 25+4.3 26 +4.84

Table-2: Comparison of blood pressure among the control group subjects at various weeks

Parameters Initial Reading 4 week 8 week 12 week
(mm Hg) (mm Hg) (mm Hg) (mm Hg)

Systolic blood 148 +8.42 146 +10.1 1446 +9 1438+7.8

pressure

Diastolic blood 90+10.2 91+8.2 87.4+9.7 875+8

pressure

Mean Arterial 109+8 10957 106.5+7.5 106.3+6.8

Pressure

Table — 3: Comparison of blood pressure in the experimental group subjects before & after exercise — at
various weeks.

Parameters Initial reading After Exercise

(mm Hg) 4 weeks (mm Hg) | 8 weeks( mm Hg) 12 weeks(mm Hg)
Systolic blood pressure 139.1 +14 133.2 £ 12 ** 128.1 + 9.4** 123.8 £ 6.5**
Diastolic blood pressure 91.7+ 9.4 88.1 + 9.5** 83.9 + 7.6** 80.3 £ 4.4**
Mean Arterial Pressure 107.5+10.1 103.1 £ 9.4** 98.6 + 7.3** 94.8 + 4.5**

Table — 4: Comparison of parameters between control group & experimental group at various weeks

Parameters 4 week ( mm Hg) 8 week (mm Hg) 12 week (mm Hg)
Experimental Control Experimental control experimental Control
Systolic blood pressure | 133.2 + 12** 146 +10.1 128.1 + 9.4** 1446 +9 123.8+6.5** | 143.8+7.8
Diastolic blood pressure | 88.1 + 9.5** 91+8.2 83.9 + 7.6** 87.4+9.7 80.3 + 4.4** 875+8
Mean Arterial Pressure 103.1 £ 9.4** 10957 98.6 + 7.3** 106.5+7.5 | 94.8 +4.5** 106.3+6.8

** denotes highly significant ‘P’ value.

IV. Discussion

In both the control and experimental groups, age and BMI of all subjects are comparable. In the
control group, the mean age is 46 + 4.2 years and mean BMI is 25 + 4.3 kg/m2. In experimental group, the
mean age is 47 + 4.2 years and mean BMI is 26 + 4.84 kg/m2. When the SBP, DBP & MAP among the control
group subjects at 4,8 and 12 week intervals are compared with their initial reading, it is not statistically
significant. Comparing the SBP,DBP, MAP among the experimental group subjects, before and after exercise, at
4, 8 and 12 week intervals it is found to be statistically significant. When comparing the parameters between
control and experimental group at 4,8 and 12 week intervals, it is found to be statistically significant.

Various researches have proved that regular practice of slow deep and rhythmic breathing increases
parasympathetic tone, decreases sympathetic activity, improves cardiovascular and respiratory functions,
decreases the effect of stress and strain on the body thus improving physical and mental health.*? It increases
baroreflex sensitivity and reduces chemoreflex activation, and reduces systolic, diastolic blood pressures as well
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as heart rate variations in hypertensive patients.>* The benefits of slow deep breathing have been observed
in hypertensive individuals using stress control programs such as Lipp's Stress Control Training (Lipp, 1991,
2007) which demonstrated a reduction in the level of stress and blood pressure. Slow breathing has been
shown to reduce the physiological parameters in stressful situations, as well as a reduction in anxiety and an
improvement in cognitive performance. Various other studies have proved that the use of a multidisciplinary
approach comprising clinical, pharmacological treatment and a program of intervention to control the risk
factors, is more effective in reducing the rate of cardiovascular mortality and morbidity than treatment which is
exclusively drug-based.

It is important to highlight that respiratory and cardiovascular systems share similar control
mechanisms, thus alterations in one system will modify the functioning of the other.® In essential
hypertension, the sympathetic hyperactivity has been found to be associated with a generalized enhancement of
the excitatory pathways, leading not only to sympathetic vasoconstriction, but also chemoreflex activation.®’
Therefore, any modification in the respiratory control would also produce changes in the cardiovascular
function. Tidal respiration is under voluntary control & it is theoretically possible to induce such changes by
voluntary modification of breathing. In turn, this practice brings about long-term benefits in cardiovascular
and respiratory function.

In hypertensive subjects practicing slow deep breathing exercise at 6 cycles/min, the tidal volume
increases to maintain minute ventilation. The reflex mechanism involves the pulmonary stretch receptors that
are stimulated and afferents via vagi reaches nucleus tractus solitarious, reduces the chemoreflex sensitivity
and thus might enhance the baroreflex, with an effect on reducing blood pressure and sympathetic activity as
reported by Narkiewicz et al.®*® The neural mechanism affecting the heart and peripheral vessels include
impulses arising from brain stem respiratory centres. With slow deep breathing at 6 cycles/min, impulses from
the respiratory center stop inhibiting the cardiovagal center and thus increases the vagal tone. This leads to
slowing of heart rate and reduction in blood pressure as suggested by Pal G etal .2 The effect of entraining
all RR interval fluctuations causes them to merge at the rate of respiration and to increase greatly in
amplitude. This increase in RR interval fluctuations has the effect of enhancing the baroreflex efficiency and
lowering blood pressure.'

Spicuzza and colleagues suggested that long term practice of deep breathing independently reduces
chemoreflex sensitivity."? Adaptation of peripheral/ central chemoreceptor to chronic carbondioxide retention
and adaptation of pulmonary stretch receptors to a habit of deep slow respiration may increase vagal
afferent discharge to the brainstem nucleus tractus solitarius that sends projections to the thalamus and limbic
system (Richard PB et al ).**

Subjects with essential hypertension have shallow respiration with an enhanced chemoreflex
sensitivity. Slow deep breathing leads to a decrease in the central chemoreflex sensitivity which in turn
depresses the vasomotor center. This reduces the sympathetic outflow, causing peripheral arteriolar
vasodilatation, decreasing peripheral vascular resistance and thus reducing diastolic blood pressure. The
decrease in sympathetic discharge decreases the tone of venules with increases in its capacitance, decrease in
mean systemic filling pressure, decrease in venous return and finally reducing the systolic blood pressure.

V. Conclusion

Our study design is meant to highlight the potential benefits of slow deep breathing exercise in
hypertensive patients. This study has proved that practicing slow deep breathing exercise 10 minutes twice a day
for 12 weeks has significantly reduced the systolic and diastolic blood pressure. The efficacy, compliance and
lack of side effect demonstrates that there is a potential benefit of using this in clinical practice as a non-
pharmacologic therapy to achieve blood pressure control.™ It is also empasized that other strategies that
complement deep breathing, such as changes in lifestyle — alteration in the food habits, physical exercise etc
should be followed to control stress.™ This pilot study has to be taken to a larger group study, and also whether
this breathing exercise is beneficial long term is an area for additional study. It is hoped that this would help to
create awareness and the implementation of preventive strategies for hypertension and associated disorders.
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