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ABSTRACT

Hypertension is elevation of systolic blood pressure equal to or greater than 140mm of Hg and or diastolic blood
pressure of (fifth Korotkoff’s Sound) equal to or greater than 90mm of Hg. Globally prevalence of hypertension is
26% to 30%. Essential hypertension constitutes more than 95 percent of all hypertensive cases and is influenced by
unhealthy diet, obesity, sedentary life style, emotions and persistent exposure to stress. Hypertension is major cause of
cardiovascular mortality and morbidity. It is also said to be the “Silent Killer” because of its sudden appearance in the
form of cardiovascular complications such as myocardial infarction or stroke. Meditation is a set of techniques that
are intended to encourage a heightened state of awareness and focussed attention. Practitioner of meditation brings
about desirable changes in their thoughts, perceptions, behaviour and lifestyle. Increased stress and hostility has been
associated with increased release of catecholamine and corticoids causing hypertension and its complications.
Meditation helps in changing attitude and approach towards life. It inculcates right thoughts and behaviour.
Physiologically meditation causes parasympathetic dominance over sympathetic; maintain pulse rate and blood
pressure, reduces vascular spasm and prevents complications associated with hypertension. After going through
abstracts of 55 studies, we reviewed 10 randomized controlled trials which were compared by combining meditation
with meditation and medication or meditation alone in patients above the age of 18 years, both men and women
having blood pressure greater than 140/90mm of Hg doing meditation under supervision of meditation teacher or
health care worker having trained in meditation. Meditation studies in any setting were considered. Control group
included either people on medication or without medication or not doing meditation. Clustered and crossover studies
and controlled after and before trials were excluded. Trials were considered where follow up period was eight weeks
or more. Studies show that meditation improves exercise tolerance of stress test, reduces pulse rate, heart rate, stroke
volume and blood pressure. Regular practice of meditation keeps the blood pressure under control hence reduction in
all-cause mortality, non-fatal Myocardial Infarction and stroke. In view of the beneficial effects of meditation, it may
be useful as primary intervention strategy in prevention of hypertension.

Keywords: Meditation, Healthy lifestyle, Hypertension, Equanimeous, Non-judgemental, Mindfulness, Hostility,
Stress, Anxiety

INTRODUCTION

Hypertension means systolic blood pressure greater than
140mm of Hg and or diastolic blood pressure greater than
90mm of Hg. If blood pressure is uncontrolled, it can lead
myocardial infarction, stroke, visual loss or chronic

kidney disease. More than 95 percent of hypertensives
have essential hypertension and contributory factors for
this are family history, ageing, obesity, smoking,
unhealthy diet, emotional and chronic psychosocial
stress. The global prevalence of hypertension ranges from
22 to 33%.
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In Malaysia, India and USA prevalence of hypertension
is 12-26%, 26.2% and 28-30% respectively.' Because
hypertension causes extensive cardiovascular morbidity
and mortality and increased cost of health care; various
modalities of preventive measures are being promoted.
Studies on Meditation have shown that it helps in
changing lifestyle, behavior and outlook towards life and
may be effective in management of hypertension as a
primary preventive strategy.

Meditation is a means of transforming the human mind.
Meditation practices are techniques that encourage and
develop concentration, clarity, emotional positivity, and
serenity. Person is able to observe true nature of physical
structure of body and mind. By engaging with a particular
meditation practice person learns the patterns and habits
of his/her mind, and the practice offers a means to change
the behavior and cultivate new and more positive ways of
life.

With regular meditative practice and patience these
nourishing, focused states of mind can deepen into
profoundly peaceful and energized states of mind. Such
experiences can have a transformative effect and can lead
to a new understanding of life.* Regular practice of
meditation helps meditator to develop self-control, right
attitude and behaviour, and ability to cope up with
situation.™”

Our thoughts and behaviour influence our physical
activities, emotions and interaction with others. Negative
emotions such as anger, hatred, ill will, animosity may
accelerate blood pressure and person may develop
ischaemic heart disease, myocardial infarction and
stroke.”® At hormonal level mental stress increases
release of catecholamine, corticoids and thyroxine which
are strongly associated with rise in blood pressure both
systolic and diastolic.5"*°

Cardiovascular diseases carry highest mortality among all
cause deaths (23%). Worldwide 30% of all the deaths
(2001) have been due to CVS, of them 50% are in
developed and 28% in developing and underdeveloped
countries (Mathers and others 2001; WHO 2002a). More
than 9.4 million (12.8% of all deaths) people die due to
hypertension and 57 million people suffer from disability
adjusted life years.™"*?

Regular practise of meditation reduces catecholamine,
adrenal-cortical hormones and may help reducing blood
pressure.’*** Thus meditation can be useful as primary
intervention strategy to prevent development of
hypertension and its complications.

In order to find out effectiveness of meditation in
hypertension; we conducted this systematic review with
following objectives to determine the effectiveness of
meditation in patients with hypertension, to determine the
effectiveness of meditation in reducing morbidity and
mortality due hypertension and its complications and to

study the effect of meditation on general well-being and
lifestyle modifications.

Types of studies taken for this review

All Randomised Controlled Trials were compared by
combination of meditation and meditation with
medication or meditation alone. Cluster-randomised
trials, Controlled before and after trials and cross over
trials were excluded.

Types of participants

People with hypertension of ages 18 years and above,
both sexes, in any setting were included.

Type of interventions

Meditation Therapy designed to reduce hypertension in
participants with hypertension were considered. All non-
pharmacological Meditation Therapy interventions
delivered by health care workers with specific training in
these techniques were considered. Comparison group
were either people without medication or no meditation
or medication alone. Trials were only considered where
the follow up was 8 weeks or more following the start of
the intervention.

Types of outcome measures

While the interventions is a mind control technique
causing reduced sympathetic tone and increased
parasympathetic dominance leading to relaxation of
smooth muscle fibres of cardiovascular system thereby
preventing hypertension, and death.

Primary outcomes

Measuring reduction in blood pressure and mortality due
to cardiovascular disease specially Hypertension, Time
for follow up period of primary outcome measures was 2
months or above.

Secondary outcomes

e To see if any adverse effect occurs due to
meditation.

e To see if it helps in preventing prolonged stay in
hospital or reduction in intake of medicine or
reduction in cost of health care.

Search methods for identification of studies
Electronic searches

We searched Medline, EMBASE, Central on the
Cochrane Library, LILACS (Virtual health library of
Latin American countries). There was no language barrier
for searching articles. Well debated key terms were
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included in the search strategy. Other search engines that
were utilized for extraction of relevant electronic data
from the internet include: PUBMED, GOOGLE
SCHOLAR, EMBASE, Clinicaltrials.gov, Meta Register
of Controlled Trials on http://www.controlled-
trials.com/mrct/ and WHO ICTRP Search Portal on
http://apps.who.int/trialsearch/

Other websites that were used - www.vri.dhamma.org;
http://www.rccm.org.uk; http://nccam.nih.gov

Techniques of meditation

e In mindfulness Meditation subjects are asked to sit
comfortably in an environment of reduced
illumination with closed eyes and instructed to focus
their mind on incoming and outgoing breath in
unattached and unbiased manner. With intense
concentration meditator is able to control his
excessive distracting thoughts. For beneficial effects
meditators are advised to do meditation for 1 hour
daily in morning and evening.

¢ In Vipassana meditation subjects learn the technique
under the guidance of a vipassana teacher. It is a
residential course of 10 days in which meditators are
asked to observe moral precepts and keep complete
silence for the entire duration of course. It runs from
morning 4.30 to evening 9.30 with half an hour break
each for breakfast, lunch and evening tea. Meditation
is done in poorly illuminated room in comfortable
sitting position with spine straight and eyes closed. It
is taught in 3 steps. First Meditators learn
observation of breath (ana-panna) meditation for
three and half days. Second step is observation of
bodily sensation systematically in unbiased,
unattached and non-judgemental manner for another
six and half day. Throughout the process of
meditation, an individual remains awake and aware
of sensations occurring in body at that particular
moment. Third step is meditation of loving kindness
or sharing of merits and extending good wishes to
others. The ultimate aim of meditation is to develop
calm, quite, stable and Equanimeous or balanced
mind, remove negativities like anger, hatred, ill will,
animosity and fill it with positive thoughts like love,
compassion and goodwill for self and others.”® The
teachers in vipassana meditation advocate practice of
this technique for one hour in morning and one hour
in evening on regular basis for beneficial effects. For
observation of changes in mind, body and behaviour
minimum one year of regular practice is desirable.

e In Transcendental meditation (TM), subjects are
asked to chant mantra in calm and quiet place with
closed eyes for 30 minutes each in the morning and
evening. It causes relaxation of mind and body. For
better results meditators are advised not to disclose
their mantra to others.

e Islamic meditation: reference has been made about
meditative practices in Islam for spiritual growth of
an individual. It is stated by Prophet Muhammad that
“One hour of meditation is more valuable than
seventy years of obligatory worship.” Zikr or Islamic
meditation advocates meditation in sitting position,
comfortably in calm and serene place. Stages include
(a) Tasbih (chanting or recitation of Qur’an), (b)
Muragaba (observation and surrender to Allah), (c)
Taffakur (think and contemplate), (d) Murabita
(connection with Allah). This helps relaxing mind
and body. In order to have better understanding and
spiritual development, it is advised to do meditation
for minimum 30 minutes morning and evening
atleast 5 days a week. Similarly fasting and asking
for forgiveness during the month of Ramadan and
sharing one’s merit and wealth (Zalat) dissolves ego
and have been found to have positive impact on
health.®

e Zen or Zazen Meditation: Here subjects are taught to
take full lotus or semi lotus position. Spine is kept
straight and position has to be comfortable with
closed or semi-closed eyes. Initially mind is focused
on breath and after a week of practice one is asked to
quieten the mind. However when distracting thought
appear in mind the meditators are asked to observe
without reacting or getting carried away with
thoughts. A stage comes when mind becomes calm,
quiet and peaceful. One is expected to practise
meditation daily for at-least 30 minutes.

e In all the above meditation practices meditators are
given discourses which guide a meditator to have
right type of diet, right type of thoughts, right type
attitude and right type of behaviour which are
beneficial to self and others. The mastery of an
individual meditation technique depends on its
respective philosophical school of thought. The
meditation procedure is usually communicated under
the supervision of an experienced meditation teacher.
Here different phenomenological systems of thought
provide elaborate cognitive instructions that lead to
the control of specific physiological states.*’

The main purpose of meditation developed by various
religious schools of thought is for the spiritual growth of
an individual, which can help in leading a peaceful,
happy and contented life.

Analysis

Meta-analysis was done using Practical Meta-Analysis
Effect Size Calculator David B. Wilson, Ph.D., George
Mason University.

RESULTS

We have searched electronic databases and found more
than 55 articles, abstracts and clinical trials studies. Most
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of the studies were on Transcendental meditation™ on
cardiovascular  diseases.  Some  studies  using
complimentary therapies include meditation along with
diet modification and lifestyle changes. A prospective
randomised study conducted by Jose Antonia Curiat et al,
published in J. alt. and compli Med Brazil on 19 patients
found significantly reduced production of nor-
epinephrine in meditation group (677.7+96.6pg/ml)
compared to control (387.1+39.1pg/ml), reduced VE /
VCO2 slope and positive impact on congestive heart

failure.® We did not find any specific study on Islamic
meditation in hypertension but reduction in heart rate and
blood pressure has been noticed with practice of Salat, an
Islamic form of meditation.'® Search under www.vri.org
and other search engine stated above did not find any
study of Vipassana meditation on hypertension but we
could find mindfulness based studies which are one of the
components of Vipassana Meditation. We could find
some relevant and related studies on meditation in
hypertension as shown below:

Type of meditation

Table 1: Effect of meditation on hypertension.

Type of study

Sample size and BP
cut off Pt.

Duration of study

Results

Transcendental meditation

hypertension in older Afric

Americans. (USA).¥

Stress reduction by TM
in hypertension (USA).*®

Long-term effects of
stress reduction
transcendental
meditation) on mortality
in persons >55 years of
age with systemic
hypertension (USA).*®

Transcendental
meditation in
hypertension (USA).*

Mindfulness based
meditation in
hypertension (evaluation
of a mindfulness-based
intervention program to
decrease blood pressure
in low-income african-
american older adults).
(USA).*
Contemplative
meditation reduces
ambulatory blood
pressure and stress-
induced hypertension: a
randomized pilot trial
(Germany).*
Mindfulness meditation
in hypertension
(Canada)

(analysis of stress
reduction using
mindfulness meditation
and yoga: results from
the harmony randomized
controlled trial).*®
Mindfulness meditation
and Jacobson's
Progressive muscle
relaxation (PMR), in

A randomised controlled trial TM
compared with lifestyle
modification program

A randomized controlled trial in
African-Americans

Randomised control trials
hypertensives above 55 years

Randomised control trial

Randomised control trial

Randomised control trial

Harmony randomised controlled
trial in mild hypertension (no
medication)

Quasi-experimental
cardiac rehabilitation programme
iniran

127 men and women
(55-85 years) with
diastolic BP 90 to 109
mm Hg and SBP
<189mm Hg (baseline
BP= <0r=179/104 mm
Hg).

men and women (N=
150, mean age 49+10
years, mean blood
pressure (BP)=142/95
mm Hg) in urban
community health
centre

202 subjects, including
77 whites (mean age
81 years) and 125
African-American
(mean age 66 years)
men and women.

Meditation training
and essential
hypertension, No. of
pt. 41, 23M:18F

20 hypertensive
patients on medication
>64 years

19F 1M

52 cases of untreated
hypertension

101adults participants
(Men=38;
Women=63)

No. of patients 45
(M=18, F=27), with
CVD and depression;
15 Meditation,

4 months

1 year

Follow-up max 18.8
years (Mean 7.6+/-
3.5 years) for vital
status and cause of
death determined
from the national
death index.

3 months

2 months

2 months

2 months practise of
meditation and its
effect on HTN.

TM reduced systolic pressure by
10.7 mm Hg (P <0.0003) and
diastolic pressure by 6.4 mm Hg
(P <0.00005) 0.0003) compared
to lifestyle modification

TM -Reduction in
SBP/DBP=3.11/5.7 mm Hg and
reduction in medication

23% decrease in all-cause
mortality and 30% in
cardiovascular mortality in TM
group compared to control

Decrease blood pressure

Reduction in SBP by
21.92mmHg and DBP by
16.70mmHg compared to control
who were getting social support

Reduction in heart rate by 13 and
systolic blood pressure by
15mmHg and diastolic BP by 13
compared to 3 and 2 mmHg in
control respectively.

Slight reduction in BP in women
practising meditation Compared
to control. Statist no significant
difference between meditators
and control.

Reduction in SBP, DBP and
heart rate in meditators
compared to relaxation technique
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CVD (Comparison of
Cardiac Rehab.

15 relaxation and 15
control, age 45-65

Programs Combined years
with Relaxation and
Meditation Techniques).
(Iran).2
A total of 59

Zen meditation and
hypertension

volunteers (21 men
and 38 women), aged

(Decrease in blood >60 years with SBP A A
pressure and improved Randomised controlled trial between 130 and 3 months R:dcl:g:gnig;I?Bbpétter and
psychological aspects 159 mmHg and DBP psy dg “y £ lif
through meditation between 85 and improved quality of life.
training in hypertensive 99 mmHg, meditation
older adults) (Brazil). group n=28 and a
control group n=31

. Expt. Group-52 males Decrease in serum cortisol, syst.

Dhammakaya (samata) ) )S/:;(?;:tlve sample of students 20-25 ?’rﬁiﬁ\it@?’yrg%rrﬁfolln 6 Weeks and diast. BP, vital capacity,

meditation (Thailand).?*

group 30 males stayed
at home.

tidal vol., reaction time and
increase serum protein

Catecholamine levels in
practitioners of the
transcendental
meditation technique
(USA)*®

Experiment, estimation of
norepinephrine and epinephrine

Healthy subjects,
Study grp practising
T™. =19

Control =16

2-15 years, average
7 years

Reduction in morning and
evening levels of norepinephrine
and epinephrine in TM
compared to control

Meditation reduces
sympathetic activation
and improves the quality

Reduction in level of NE from

of life in elderly patients ~ Estimation of Nor-epinephrine Optimally treated 3 months 677.7 +1- ?6'6 to 3§7'1 +-39.1
with optimally treated levels patients of CCF mindfulness pg/mL (p = 0.008) in M versus

R meditation 491.4 +/- 35.9t0 470.6 +/- 31.2
heart failure: a _ e

. . (p=0.34)inC;
prospective randomized
study. (Brazil)*
30 male adult Reduction in systoilic blood

Islamic meditation
(Malaysia)®

Selective sampling

participants ( 20-30
years)

pressure of 3 mmHg and
diastolic by 2. mmHg & heart
rate by 3/minute

Table 2: Systolic and diastolic blood pressure changes after meditation compared to control.

Duration Sample gﬁz% / Male/ Age Cut off
of study size control female point (mm Hg)
. 36 179 168 11 104 94 10
gf_"":t"'gf’ TMinHTN  4months 74 Both oo ;1‘1‘%3210
38 150 148 2 94 92 2
. 54 142 139 3 95 89 6
a‘f_'l";f':ler TMinHTN 12 months 106 Both  >50  >140/95
52 1444 1435 0.9 96 95 1
MM in afro- 74
Priya Am low 12 1 148 137 11 78 4
Paltactal INcome Gp. 2 months 20 >62 70 ;
Include pt 8 19 144 140 4 67 Rise 3
on medicine
Contemplati
P ve o 26 23 15
Manikon o 2 months 49 >140/85 to 13
daetal and Blteath 23 26 180/110 3
Technique
in HTN
Amb. BP At 0.0+4
Kimberl : °1 38 >20-  135/85 140 139 &7 BT 866
MM in HTN 3 months 101
y etal 50 63 75 24hrs 6 4+ _ _ 0.0+
>130/80 oo 4.6
7.8
(I;/éarma _Ze|r1| _Il\_/ll\tladitatim 28 o
. in .
Fatima Patients 3 months 59 >60 130/85 to
Rosas o 160/100
Marchio stablll_zed on 31 38
. drugs included
ri etal
Mahdy MM in CVD 2 months 45 MM 15 18 >45- 134 108 26 72 67 5
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Hasanza  and depression PMR 15 65 126 115 11 74 71 3
dah (cardiac CTR15 27 111 105 6 68 67 1
rehabilitation
prog)
™ 21,
- Stess >18year o5 MM23 White
Schneid reductionon s for - Redu
eretal mortality. white Whit - MentR — M-14 >85 ction
Pooled dellta- and 9 e77 22,C11 F-63 years  >140/90 in
Blac  TM 40, M-54 Blacks To 160/100
™, MM, years K PMR42 FE-71 66 SBP/
Q?:igtlion {)(Ijermk 125 Health years DBP
edu. 43

On analysis of these studies we observe in this table reduction in systolic blood pressure ranging from 10-26mmHg in meditators
compared to 2-6mmHg in control groups and reduction in diastolic blood pressure ranging from 4-13 mm Hg meditators compared to 1-
4 mmHg in non-meditators.

Table 3: Standardized mean differences in systolic and diastolic blood pressure changes after meditation compared

to control.
Author Title Sample Study Cut off SBP (B) SBP (A) DBP (A) DBP(B-A)
Name size group Point
/control mmHg

Schneider TM in HTN 74 36 >140/90 145.4+12.3  135+1.6 10.4+1.6  93.7+9.3  88+1.2 10.4+2.1
RH et al 38 to 180/110 150.4+14.3  149.9°0.6 157+2.7 91.7+9.2 90.9+1.6 0.8+1.6
Schneider TMin HTN 106 54 >140/95 142.1+135 1394152 3404 95.1+4 89+0.89 6+0.86
RH et al 52 144.4+17.2 1435+1.71 0.9+0.12 95.7+3.6 95+1 0.7+0.097
Peter seer TM in HTN 41 Reduction
etal in DBP
Priya MM in afro - 20 12 148.5+17.5 137.5+16.1 11+3.17 78+9.5 745+11.2 4+1.54
Paltaetal ~ Am low income

Gp. Include pt 8 144 5+27.7 140.3+15.8 4+1.41 67.3+13.4 70.3+9.1 + 3+1.06

on medicine
JP Contemplative 49 26 >140/85 to 168 153 15+2.94 108 97 13+1.80
Manikond  meditation and 180/110
aetal Breath 23 167 164 3+0.62 107 103 4+0.78

Technique in

HTN
Kimberly ~ MM in HTN 101 51 Amb.BP 140 139.6 0.4+ 6.7 87 86.6 0.0+4.9
etal 135/85

50 24hours -- 04+7.8 -- -- 0.0+ 4.6
>130/80

Marciade  Zen Meditation 59 28 130/85 to Reduction  Reduction
Fatima in HTN. 160/100 in DBP in
Rosas Patients 31 diastolic
Marchiori  stabilized on blood
et al drugs included pressure
Mahdy MM in CVD 45 MM 15 134.4*178 107.9+10.1 26+6.71 71.7+155 66.7+7.6 5+1.7673
Hasanzad and depression PMR 15 126.4+17 115.1+11.8 11 74.9+6.9 71.9+6.9 1.3+0.35
ah (card rehab. CTR 15 111.4+14.9 105.1+13.2 6+1.54 68+8 66.7+7.6

progm)

Table 4: Standardized mean difference (SMD) of individual studies (systolic blood pressure).

Author Study SMD 95% ClI Variance (v)
Schneider RH et al TM in hypertension -3.95 -3.17 to -4.7 -0.16
Schneider RH et al TM in Hypertension -7.05 -6.03 to -8.07 -0.27
Priya Palta et al MM in Afro-Am low income Gp. Include pt on medicine -2.66 -1.44 to -3.87 -0.38
JP Manikonda et al Contemplative meditation & breath technique in hypertension ~ -5.49 -4.26t0 -6.71 -0.38
Kimberly et al Mindfulness meditation in Hypertension 0 -0.39 to - 0.38 -0.38
Mahdy Hasanzadah MM in CVD & depression (card rehab. programme) -4.10 -2.84 t0 -5.36 -0.44
The variance weighted mean difference (Meta-analysis) e Standardized mean SBP difference for 5 of 8 studies
(Table 4 and 5) (excludes Kinberley et al study): d=1.40; 95% ClI, -
1.1396 t0-1.6638; v=0.0179.
e Standardized mean difference (d) for systolic blood e Standardized mean difference for diastolic blood
pressure (SBP) six of 8 studies: d=0.8548; 95% Cl, - pressure (DBP) for 6 of 8 studies: d=1.9685; 95%
0.6446 to -1.0649; v=0.0115. Cl=-2.2852 to -1.6518; v=0.261.
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e Standardized mean difference for DBP for 5 of 8
studies (excludes Kimberley et al): d=1.9685; 95%
Cl, -2.2852 to -1.6518; v=0.0218.

Table 5: Standardized mean difference (SMD) of
individual studies (diastolic blood pressure).

95% Variance

Author Study SMD cl W)
Schneider q . -2.98
RH et al TM in hypertension -3.73 t0 4.49 -0.16
. -7.26
;ﬁg‘:';er TM in Hypertension ~ -8.46  to -0.37
-9.66
. MM in Afro-Am low -0.04
ePtrza i income Gp. Include +0.89 to -0.22
pt on medicine -1.83
P Contemplative
Manikonda medlt_atlon_ & breath 912 -7.2to0 093
etal technlque_m -11
hypertension
. Mindfulness -0.39
;'Z?berly meditation in 0 to -0.39
Hypertension +0.39
MM in CVD & -1.44
'\H/I;gc:]);a dah depression(card -237  to 0.22
rehab. programme) -3.31
Analysis

After going through abstract of more than 55 studies we
took out full articles of 10 studies which included study
on effect of meditation on cardio-vascular diseases
especially Hypertension or meditation is one of the
components included as influencing factors in
Hypertension. Eight studies were randomised control
trial (3 on TM in hypertension with follow up period of 3
months, 1 on TM in mortality reduction in hypertension
with follow-up period of >9years; 3 on Mindfulness with
follow up period of 2 months; 1 on contemplative
meditation with follow up period of 2 months and 1 on
Zen having follow up period of 3 months).

Two studies were experimental and 2 on normal adult
populations involving selective sampling (Dhammakaya-
Thailand & Islamic Meditation-Malaysia).

Islamic meditation and Dhammakaya meditation does not
meet our inclusion criteria because the duration of follow
up was short and study group included normal
individuals, However it must be noted that Islamic
meditation found reduction in systolic blood pressure of
3mm of Hg and diastolic blood pressure of 2 mmHg after
Salat; also found reduction in heart rate; and
Dhammakaya meditation found reduction in blood
pressure and serum cortisol level %

All studies show reduction in systolic blood pressure after
meditation ranging from 10-26mmHg systolic compared
to 2-6 mmHg in control group and 3-13 mmHg diastolic
blood pressure compared to 1-4 mmHg in control group
(Table 2). The variance-weighted mean difference (Meta-
Analysis) in systolic blood pressure in 6 studies was -0.85

(95% Cl, -0.64 to -1.06) and in five studies was 1.4 (95%
Cl, -1.1396 to -1.66); whereas standardized mean
difference for diastolic blood pressure for six studies was
-2.49 (95% ClI, - 2.1798 to -2.8) and for 5 studies -1.78
(95% ClI, -1.5 to -2.06) (Table 3).

In all the meditation technique it was observed that
meditation practitioners had reduced anxiety and
psychological well-being.?*** Studies also show reduction
cardiovascular and all-cause mortality. .Another relevant
study is by Robert H Schneider et al published in 2012,
randomized controlled trial on 201 black men (n=117)
and women (n=84) , mean age 59 years with CAD in
which effect of transcendental meditation was compared
with health education. Patients were followed in two
phases 1998-2003 and 2004-2007, with average follow
up period of 5.4 years. This study found 48% risk
reduction of all-cause mortality, non-fatal M1 and stroke
in TM patients compared with health education.

DISCUSSION

In meditation, the mind calms down, body goes into state
of hypo-metabolism, muscles relax, and physiological
functions normalize. Studies on CVS found decreased
peripheral vascular resistance, increased elasticity or
normalization of elasticity of arterial muscle fibres and
improved blood supply to various organs / tissues. Strong
motivation and determination brings about positive
change in attitude and behaviour.*#® During meditation,
the mind goes into a state similar to that of deep sleep, but
the meditator remains fully conscious, awake, alert and
responsive.’

At mental level there is increased clarity of thoughts and
perception and person is emotionally stable. At hormonal
level production of cortisol and catecholamine is
reduced.’®?®3 With regular practice of meditation
autonomic nervous system is well regulated. This is
because of control over parasympathetic activity by
anterior cingulate cortex.’*® Thus meditation brings
about physiological changes, neuro-hormonal changes
and behavioural changes. Under these conditions, a
meditating person is fully awakened, is at peace and in
happy state of mind.

Beneficial effects of meditation

Cardiovascular effects seen in meditation are reduction in
pulse rate, heart rate, stroke volume, vascular resistance.
The behaviour of heart rate changes from high complex
to low-dimensional chaotic motions.”? At cellular level
oxygen (O,) consumption and carbon dioxide (CO,)
elimination is reduced. Respiratory system shows fall in
respiratory rate and minute ventilation volume with no
change in respiratory quotient and in CNS blood supply
and perfusion of cerebral cortex increases.®?* The
meditator feels cheerful and happy, adapts better with
situation and able to deal with problems courageously.”
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How the intervention can help in preventing
hypertension?

Studies have shown that acute and chronic psychological
stress, anxiety, depression, hostility and anger contributes
to hypertension, whereas optimal level of melatonin
causes good sleep and reduces stress level and blood
pressure is normalized or reduced.?® Meditation prevents
excessive release of hormones like Cortisol, Epinephrine
and increases production of DHEA, Melatonin,
Serotonin, TSH, Human growth hormone and
Endorphins. 4?3

Meditation and discourses which follows after meditation
help understand and removal of psychological barriers
and negativities; inculcate positive thoughts and emotions
thereby lead to physiologically quietened state, better
tolerance and adaptability in different situations.***? By
reducing sympathetic ~ tone  and developing
parasympathetic ~dominance; reduction of stress
hormones; meditation reduces blood pressure, improves
cardiac perfusion, reduce future angina, arrhythmias and
speed up time to return home and on job.**

When psycho-social interventions were added to standard
medical treatment, significant improvement was noticed
in term of survival benefits and aversion of cardiac
events.® In view of these beneficial effects, meditation
can be included as primary intervention measure for
prevention of hypertension and also integrated into
cardiac rehabilitation programme.

Adverse effects
There were no known adverse effects of meditation.
Limitations

Most of studies are on ambulatory basis and duration of
therapy varies. In some studies, it is 20 minutes morning-
evening for 3 months and others for 30-45 minutes twice
daily for 2 months. Moreover sample sizes are also small.
These factors may affect meditation outcomes in
hypertension. We feel more studies need to be done on
larger sample under controlled environment.

CONCLUSION

Persistence stress has been found to be associated with
rise in blood pressure because of increased release of
catecholamine and corticoids. Meditation is a mind
control technique which help individual to reduce stress.
When mind is at peace sympathetic output is low and
there is parasympathetic dominance. This helps reduce
blood pressure, prevent hypertension and complications
associated with hypertension; reduced cardiovascular
morbidity and mortality. Also person feels relieved of
anxiety and depression and generally there is a sense of
inner peace.
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