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Abstract
Introduction: Coronary artery disease (CAD) is the leading cause of morbidity and mortality worldwide. This
study is to evaluate the role of Meditation in improving physiological parameters like heart rate (HR) and
systolic (SBP) and diastolic blood pressure (DBP) and exercise performance in known CAD patients.
Method: Sixty CAD patients are divided into two groups of which one group did Meditation and other did
not. HR, SBP, DBP and Metabolic Equivalents (METs) were measured before and at end of 6 months of
study in both the groups.
Result: At the end of study significant decrease in HR, SBP and DBP was seen in patients who practiced
Meditation as compared to other group but there was no significant improvement in exercise performance
in Meditation group.
Discussion: Meditation may modulate the physiological response to stress via neurohumoral activation,
which may be a novel therapeutic target for the treatment of CAD but has no statically significant effect on
exercise performance.

Introduction
Coronary artery disease (CAD) is epidemic in world
and the leading cause of death worldwide (1).
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Previously thought to affect primarily high-income
countries, CAD now leads to m ore death and
disability in low- and middle-income countries (2),
with rates that are increasing disproportionately
compared to high-income countries. CAD affects
people at younger ages in our country thereby having
a greater economic impact (3). Advances in therapy
lik e angioplasty, stenting and by-pass surgery
address effectively the problem of individual patients.
However, they are very expensive and beyond the
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reach of the majority of patients in our country.
Besides, these procedures are focused upon treating
the m anif estations of dis ease and not on the
underlying cause of disease.
With increasing understanding of various risk factors
as causative agents of CAD, lot of interest is
generated in prevention of modifiable risk factors like
tobacco smoking (4), high blood cholesterol (5),
hypertension (6), physical inactivity (7), obesity (8)
and diabetes mellitus (6). It has been also recognized
th at s tr es s , an x i ety a nd de pr es s i on ar e al s o
important in aetiology and progression of CAD (9)
Cumulative exposure to chronic stressors may be a
risk factor for CAD (10). Individuals who are exposed
to high levels of demands and low levels of control
at work, to distressing marriages, and to low social
support are more likely to have incident CAD than
their less stressed counterparts (10–12).
Dysregulation of the hypothalamic–pituitary–adrenal
(HPA) axis is one of the pathways through which
chronic stress may affect CAD risk. In healthy
individuals, cortisol has a distinct diurnal pattern with
the peak cortisol occurring in the early morning,
declining throughout the day, and reaching a nadir
around 2 or 3 AM (13). Cortisol also exhibits sizable,
short-term increases during the first hour after
awakening and in response to a lunch meal or a
threat-provoking stressor. Dysregulation can take the
form of altered overall levels of cortisol or a smaller
decline in cortisol throughout the day and evening,
i.e., flatter slope.
The physiological underpinning of this link may involve
excessive sympathetic nervous system activation
(14). Ornish et al (15) were the first to document the
beneficial effects of lifestyle changes in reversing
the coronary heart disease. Manchanda et al (16) in
their study similarly showed encouraging results with
their yoga lifestyle intervention. However, both these
studies included only a small number of patients.
“Meditation” is a set of attentional practices leading
to an al tered s tate or tr ait of c ons c ious nes s
characterized by expanded awareness, greater
presence, and a more integrated sense of self.
Practice of concentrating focus on an imaginary point
on forehead (between eyebrows), sound or object
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increase awareness of the present moment, reduce
stress, promote relaxation, and enhance personal
and spiritual growth. Meditation practice self-regulates
the body and mind, thereby affecting mental events
by engaging into a specific attentional set. These
practices are a subset of other practices used to
induce relaxation or altered states such as hypnosis,
progressive relaxation and trance-induction
techniques (17). Meditation is a simple mental
technique which has well documented benefits for
health and wellbeing (18, 19). It can be learned easily
by anyone regardless of age, educational background,
or culture. The technique is effortless and requires
no belief or any change in lifestyle or diet.
During Meditation mental activity settles down in a
natural way, while alertness is maintained and
even enhanced. Meditation produces a specific
physiological response pattern that involves various
biological systems. Mechanism most frequently
suggested that meditation produces effects including
m etabolic, autonom ic, endocrine, neurological,
cardiovascular and psychological responses on a
multidimensional interactive basis.
Me nta l s ta tes c an m ar k e dly al te r p hys io log ic
function. For example, stressful situations result in
a hypermetabolic state, with increased oxygen
consumption, heart rate and blood pressure. In
contrast, the majority of scientific studies show
meditation to be a wakeful state accompanied by a
dec reas ed m etabolis m res ulting in dec reas ed
br ea th ing p att er n, de c r eas ed h ear t rat e, a nd
decreased blood pressure (16). There is also marked
decreased in the level of oxygen utilization and
carbon dioxide elimination by muscles verified by
innumerable studies (20).

Methods
The study was conducted in Departm ent of
Physiology and Cardiology, Maulana Azad Medical
College and associated G. B. Pant Hospital from
June 2011 to January 2012. The study group
comprise of sixty angiographically proven (criteria:
50% or more obstruction in any coronary artery)
coronary artery disease patients. These patients were

Indian J Physiol Pharmacol 2018; 62(2)

randomly selected and were equally divided into two
groups, Meditation and Control group, each group
consisting of thirty patients. Out of sixty patients,
fifty six (93.3%) were males and four (6.7%) were
females.
Group I :

Meditation group contains CAD patients
wi t h m e d i c a t i o n a n d o n p r e s c r i b e d
meditation (concentrative meditation) and
dietary modifications

Group II : Control group contains CAD patients with
medication and dietary modifications.
Inclusion criteria were 1) Age group 30-70 years of
either sex, 2) Angiographically proven coronary artery
disease, 3) non-smokers. Exclusion criteria were 1)
Patients with a history of acute myocardial infarction
in recent past (two months), 2) Patients with unstable
angina pectoris, 3) Patients with clinical cardiac
failure, those with ejection fraction of below 30% by
echocardiography, 4) Patients who had undergone
coronary angioplasty or by-pass surgery, 5)Patients
wi th he art ai lm e nt s o the r tha n C AD s u c h as
congenital heart disease, cardiac myopathies, etc.,
6) Patients with endocrine disorders lik e
thyrotoxicosis, 7) Patients with neurological or
p s yc h i a t r i c d i s o r d e r s , 8 ) P a t i e n t s wh o h a d
participated in athletics/sports activity or routinely
following yogic exercises.
A complete general physical and detailed systemic
examination was done on each patient to rule out
any other major systemic illness. Heart rate was
recorded with the help of a stethoscope placed on
anterior left chest wall (precordium) to count heart
beats for complete one minute and blood pressure
w e r e r e c o r d e d wi t h t h e h e l p o f a m e r c u r y
sphygmomanometer using palpatory and auscultatory
method.
The TMT was done in Department of Cardiology, G.
B. Pant Hospital, New Delhi. The test was done
using a computerized machine (manufacturer: Mortara
Xscribe) with built-in Bruce protocols. The tests were
done by a medical officer in collaboration with a
cardiologist. Male patients were instructed to come
ches t clean shaven and fem ale patients were
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instructed to come with proper inner wears. All of
them were asked to accompany a relative to take
care in case of any unforeseen problem. Graded
metabolic workloads were administered for fixed
intervals of 3 minutes. Continuous ECG recordings
were made throughout the test. Blood pressure was
recorded at the end of each stage through automatic
blood pressure recording machine. Patients following
the conventional Bruce treadmill protocol started the
test at the speed of 1.7 mph, with an elevation of
10% grade (for 3 min) and continued in 3-minute
intervals (i.e., at 2.5 mph, 12% grade; at 3.4 mph,
14% grade; at 4.2 mph, 16% grade; 5.0 mph, 18%
grade; and 5.5 mph, 20% grade, respectively). The
test was discontinued in the event of lim iting
symptoms like pain in leg, breathlessness, fatigue,
angina, abnormalities of rhythm or blood pressure,
or marked and progressive ST-segment deviation
(more than 1mm from the baseline) or when the target
heart rate (THR) was achieved. THR was calculated
by subtracting the patients age from 220, 85% of
this value was THR. Metabolic equivalents (METs),
a measure of energy expenditure, were automatically
calculated by the testing device during the exercise
testing (1 MET equals approximately 3.5 mL of
oxygen consumed per minute per kilogram of body
weight). After the test, patients were allowed to
recover for about 3 to 5 minutes till his/her heart
rate reached the baseline value. Continuous ECG
recording was taken till the patient recovers.
Protocol for Meditation in Meditation group: Patients
were called in group of 10 twice a week (Monday
and Thursday) at 9 AM in the Departm ent of
C a r d i o l o g y, G . B . P a n t H o s p i t a l . T h e y we r e
instructed to come empty stomach, wearing clean,
simple and loose clothing. They were made to sit
comfortably on the floor and allowed to relax for about
five minutes. This was to allay any apprehension
associated with the class. To ensure free and fresh
ventilation all the windows of the room were opened.
The room’s ambient temperature was maintained on
all days between 16ºC-20ºC. The room was clean,
noise-free and dim lighted. Meditation technique was
demonstrated each day for first few days until they
had learned the technique perfectly; subsequently
they followed the procedure themselves. Special
emphasis was laid on breathing technique practiced
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by each patient individually and the same was
checked on each subsequent visit.
M editation tech nique

Concentration on body : Sitting relaxed on the floor,
patients were asked to focus attention on their body.
Asked to put their attention at the area of forehead,
and just sweep the body, feeling every part of body
sensations, tensions. If they felt any tensions in
their body, they were asked to just be aware of
those tensions; don’t try to resist or control those
tensions and continue sweeping the body.
Concentration on breathing : Patients were taught to
allow their body to breathe naturally, and focus their
attention wherever they feel the sensation of the
breath in the body. W hile inhaling, be aware, be
conscious of inhaling; when exhaling, be aware, and
be conscious of exhaling. Be with this movement of
the breath; just come back to it as an anchor.
Distress to de-stress : Patients were taught that
whenever they experience tension, stress or anxiety,
try to focus their attention on other things: perhaps
the sounds they hear, the sensations in their body,
the touch of their clothing, movements in their body,
their heart beating, or the rise and fall of the abdomen
during breathing. They were made to learn to be
aware of other things that are happening while they
are experiencing stress.
Forgiveness

Patients were taught to gently soften their thought
towards themselves, accept themselves as they are,
without any notion of what they should become.
Making friends with whom they are - and really feel
that friendship, that kindness. Then only they can
extend that friendship, gentleness, softness even to
those who have hurt, disappointed or frustrated them.
Letting go of the hurts and wounds they have been
carrying by learning to forgive, by learning to accept
the common humanness.
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doing meditation. Patients in meditation group were
asked to maintain a Record Diary in which they
entered days on which they did meditation and for
how long. To ensure their compliance to program at
home, they were subjected to stress management
intake questionnaire. Any patient found not following
instructions properly or doing meditation for less
than 5 times in a week was not included in the
study.
Follow-up: 1) All the patients were directed to fill up
t he re qu i s i t e i nf or m at i on wi th re s pe c t to th e
medication prescribed routinely as per performa given,
2) In the meditation group of patient they were
instructed to routinely follow up the meditation
process and to make the entries in the record diary,
3) Each patient in control group was instructed to
report for follow up regularly at an interval of 15
days, 4) Each patient was instructed to immediately
contact the investigator in case of any problem, 5)
At the end of 6 months physiological parameters
were studied in both the group of patient.

Results
Name of the software used for statistical analysis is
IBM SPSS Statistics Data Editor. The data was
normally distributed. Name of the test used is
student’s t-test. Physical characteristics of two
groups of patients are shown in Table I. It can be
seen that the physical characteristics in the two
groups of the patients showed no statistical difference
in the age, height, weight and body surface area.
Hence the two groups are statistically comparable
TABLE I :

Age (years)
Height (cms)
Weight (kgs)

To ensure whether patients were doing meditation
properly or not heart rate and blood pressure were
recorded before (after 5 minutes of rest) and after

BSA (m2)

Mean±SD of baseline value of anthropometry
in the two groups of patients.

Group I
Group II
Group I
Group II
Group I
Group II
Group I
Group II

Mean

Std.
Deviation

p value
(Gr. I compared
with Gr. II)

53.9
56.2
165.5
166.1
69.5
67.2
1.8
1.7

9.8
7.2
4.9
5.9
6.2
6.3
0.1
0.1

0.328 (NS)
0.690 (NS)
0.173 (NS)
0.345 (NS)
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to assess the effect of meditation on CAD patients.
A thorough clinical examination was done in each of
the two groups of patients. The data obtained from
them is presented in Table II. Mean±SD value of HR,
SBP and DBP were obtained and the data suggested
that the patients in the two groups can be presumed
to be normally distributed.
I n tr a -g r o u p c o m p a r i s o n o f p h ys i o l o g i c a l p ar am ete r s
before and after study in the tw o groups of patients

Mean±SD value of physiological parameters viz. heart
rate and blood pressure were measured in the two
groups of patients before and after study and the
values are given in Table II and III. Mean±SD of heart
rate, systolic and diastolic blood pressure in group
I patients were found to be higher before the study
as compared to that of after the study and the
difference was statistically highly significant.
On the other hand Mean±SD of heart rate, systolic
and diastolic blood pressure in group II patients
showed minor differences before and after the study
and were statistically insignificant (Table IV).

TABLE III : Mean±SD values of physiological parameters in
group I patients before and after study (n=30).
Parameters
Heart rate (bpm)
SBP (mmHg)
DBP (mmHg)

TABLE II : Mean±SD of baseline physiological parameters in
the two groups of the patients. (n=30 for each group).

Mean

Std.

p value

Deviation

(Gr. I compared
with Gr. II)

Heart rate at
rest (bpm)

Group I
Group II

72.2
71.6

4.6
4.2

0.600 (NS)

SBP (mmHg)

Group I
Group II

139.9
140.9

12.4
11.3

0.729 (NS)

DBP (mmHg)

Group I
Group II

81.9
83.9

9.4
7.8

0.390 (NS)

p value: >0.05 not significant (NS); <0.05 significant (S);
<0.01 highly significant (HS); SBP=systolic blood pressure;
DBP=diastolic blood pressure; bpm=beats per minute;
mmHg=millimetre of mercury.

Before study

After study

p value

72.2±4.6
139.8±12.4
81.9±9.4

68.0±4.4
130.5±10.2
76.4±9.2

0.000 (HS)
0.000 (HS)
0.000 (HS)

p value: >0.05 not significant (NS); <0.05 significant (S);
<0.01 highly significant (HS); SBP=systolic blood pressure;
DBP=diastolic blood pressure; bpm=beats per minute;
mmHg=millimetre of mercury.

TABLE IV : Mean±SD values of physiological parameters in
group II patients before and after study (n=30).
Parameters

Before study

Heart rate (bpm)
SBP (mmHg)
DBP (mmHg)

71.6±4.2
140.9±11.3
83.8±7.8

After study
72.9±3.9
138.9±9.9
84.5±6.7

p value
0.018 (S)
0.077
0.460

p value: >0.05 not significant (NS); <0.05 significant (S);
<0.01 highly significant (HS); SBP=systolic blood pressure;
DBP=diastolic blood pressure; bpm=beats per minute;
mmHg=millimetre of mercury.

TABLE V : Mean±SD value of METs in both the group of
patients before and after study (n=30 for each group).
Parameter

Metabolic equivalents (METs) were automatically
calculated by the Treadmill during the exercise
testing in both the groups of patients before and
after study. Mean±SD value of METs in group I
patients before and after study was 10.1±1.8 and
10.0±2.0 respectively. Mean±SD value of METs in
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METs
METs

Group

Before study

After study

p value

I
I

10.1±1.8
9.7±1.7

10.0±2.0
9.6±2.0

0.099 (NS)
0.127 (NS)

p value: >0.05 not significant (NS); <0.05 significant (S);
<0.01 highly significant (HS); METs=Metabolic equivalents.

group II patients before and after study was 9.7±1.7
and 9.6±2.0 respectively (Table V). Although the value
of METs decreased in both the group of the patients
at the end of the study but its statistical significance
was not established (p>0.05).

Discussion
Coronary artery disease (CAD) remains one of the
major causes of morbidity and mortality in India. A
number of risk factors have been identified to be
strongly associated with CAD, stress and behaviour
patterns are one of them. Hence the present study
was chosen to study the effect of stress relieving
technique i.e., meditation on physiological parameters
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on coronary artery disease patients.
Meditation has a number of positive effects on the
physiology of the human body. It has been shown to
reduce the heart rate, blood pressure (21, 22, 23)
and thus, the practice of meditation significantly helps
in the management and the prevention of CAD by
reducing the risk factors which are associated with
the same.
In our study, we found that resting heart rate in the
patients practicing meditation for a period of 6 months
was decreased significantly as compared to those
in the non-m editating subjects. T he statis tical
analysis showed that the differences were highly
significant (p<0.01). In a study which was conducted
in 1984 on 25 rajyogis, both males and females, by
the medical wing of Rajyoga Education and Research
Foundation, an overall decrease in the mean values
of the heart rate, s ystolic and diastolic blood
pressure was observed (21). Meditation is associated
with a blunted sym pathetic activity as is shown by
a reduction in the heart rate after regular meditation
for a period of 6 months. Similar trends in the heart
rate were noted in other studies (22, 23). The
Mean±SD value for systolic blood pressure in the
meditators was 130.5±10.2 and in the non-meditators,
it was 138.9±9.9. Similarly, the Mean±SD value for
diastolic blood pressure in the meditator subjects
was 76.4±9.2 and in the non-meditator subjects, it
was 84.5±6.8. Statistically, these results were found
to be significant (p<0.001).
In other studies, there was a significant reduction in
the systolic and diastolic blood pressure, serum
cholesterol and the incidence of ischaemic heart
disease in the meditators (24, 25). It was reported
that not only in hypertensive individuals, but in
normotensive individuals also, the regular practice of
m editation could reduc e the am bulatory blood
pressure levels and hence, it could give significant
protection from cardiovascular diseases (26).
Improvements in the cardiovascular parameters in
the present study were similar to those which were
found in other studies on meditation (27-30). The
decrease in the diastolic and systolic blood pressure
and the heart rate may be because of the activation
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of the parasympathetic state (31). Meditation, by
modifying the state of anxiety, reduces the stress
induced sym pathetic over-ac tivity, resulting in
lowering of the diastolic blood pressure and the heart
rate. It makes the person relaxed and thus decreases
the arterial tone and the peripheral resistance (21,
32). This could be another reason for the fall in the
diastolic blood pressure. Environmental conditions
and a variety of behavioral factors such as stress,
anxiety and the affective and attitudinal disposition
of the individual influences the cardiovascular
responses. Meditation affects the hypothalamus and
brings about a decrease in the diastolic and systolic
blo od pre s s ure s thr ough i ts in f luen c e on the
vasomotor centre, which reduces the sympathetic
tone and the peripheral resistance (32).
Prior studies of meditation and blood pressure have
been criticized because of the quality of the trials
(33, 34), potential side effects of meditation (34),
and potential bias of investigators (33, 34). Different
studies stated that the benefits of meditation and
relaxation could only be maintained by the regular
practice and integration of these techniques in the
day to day life (35). Also, the amount of the practice
of meditation does not correlate with the amount of
blood pressure reduction after the training. Regular
meditation is required to maintain positive effects on
the blood pressure and the heart rate (36) for at
least 60 minutes/day.
Conclusion

In the present study, it was concluded that there is
significant decrease in the heart rate and systolic
and dias tolic blood pres sure in CAD patients
practicing meditation for a period of 6 months. Our
findings are also in compliance with the study
conducted by Lang et al. (37) and W enneberg et al.
(38) on the effect of Meditation on heart rate and
blood pressure by regulating sympathetic activity.
The results of the present study demonstrate that
practicing meditation reduces heart rate and blood
pressuren in CAD patients and that change were
more marked in yoga group. It can be concluded
from the present study that meditation helps in
improving health status of an individual including heart
rate and blood pressure. Furthermore, the practice
should be adopted and continued for a long duration.

Indian J Physiol Pharmacol 2018; 62(2)

Effect of Meditation on CAD Patients

215

References
17. V a i t l D , B i r b a u m e r N , G r u z e l i e r J , J a m i e s o n G A ,
Kotchoubey B, Kubler A. Psychobiology of altered states
of consciousness. Psychological Bulletin 2005; 131: 98–
127.

1.

Anand SS, Yusuf S. Stemming the global tsunami of
cardiovascular disease. Lancet 2011; 377(9765): 529–
532.

2.

Murray CJ, Lopez AD. Global Comparative Assessments
in the Health Sector: Disease Burden, Expenditures, and
Intervention Packages. Geneva: World Health Organization,
1994.

18. S c i e nt i f i c R e s e a rc h o n M a ha r i s h i ’ s T r an s c e n de n t a l
Meditation and TM-Sidhi Programme: Collected Papers.
Volumes 1-6, Maharishi Vedic University Press, Holland.

3.

Jha P, Enas EA, Yusuf S. Coronary artery disease in
Asian Indians: prevalence and risk factors. Asian Am &
Pac Islander J Health 1993; 1: 161–175.

19. Orm e-J ohnson DW . Medical c are uti lization and t he
T r ans c en den t al Me di t at i on pr ogr am . P s y c hos om at i c
Medicine 1987; 49: 493–507.

4.

Nakamura K, Barzi F, Lam T. Cigrette smoking, systolic
blood pressure, and cardiovascular diseases in AsiaPacific Region. Stroke 2008; 39(6): 1694–1702.

20. W a l l a c e R K , B e n s o n H R , W i s o n A . A w a k e f u l
hypometabolic physiological state. Am J Physiol 1971;
221: 705–709.

5.

Kannel W B, W ilson PW . Efficacy of lipid profiles in
prediction of coronary disease. Am He a Rt J 1992; 124:
768–774.

6.

Balanda KP, Barron S, Fahy L. Making Chronic Conditions
Count: Hypertension, Coronary Heart Disease, Stroke,
Dia b e te s . A s ys te m at i c a p pro a ch to es t i m at ing and
forecasting population prevalence amongst adults on the
island of Ireland. Executive Summary. Dublin: Institute of
Public Health in Ireland 2010.

21. Chakrabart y, Ghosh, S ahana. P hysiologic al changes
during meditation. In: Chakrabarti, Ghosh and Sahana’s
Human Physiology. 2nd edition. The New Book Stall,
Calcutta, India 1984; 1236–1244.

7.

8.

9.

Berlin JA, Colditz GA. A meta-analysis of physical activity
i n t h e p re ve n t i o n o f c o ro n a ry h e a rt d i s e a s e. A m J
Epidemiol 132: 612–628, 1990.
Graffagnino CL, Falko JM, La Londe M, Schaumburg J,
Hyek MF, Shaffer LET. Effect of a com munity-based
we i g h t m a n a g e m e n t p r o g r a m o n w e i g h t l o s s a n d
cardiovascular disease risk factors. Obesity 2006; 14(2):
280–288.
Brown MA, Munford A. Rehabilitation of post-MI depression
and psychological invalidism: a pilot study. Int J Psychiatry
Med 1983-84; 13: 291–298.

10. Rosengren A, Hawken S,Oˆ unpuu S, Sliwa K, Zubaid M,
Almahmeed WA, Blackett KN, Sitthi-amorn C, Sato H, Yusuf
S. Association of psychosocial risk factors with risk of
acute myocardial infarction in 11,119 cases and 13,646
controls from 52 countries (the INTERHEART study): case–
control study. Lancet 2004; 364: 953–962.
11. Hemingway H, Marmot M. Psychosocial factors in the
a e t io l o g y an d p ro gn o s i s of c o ro na ry h e art di s eas e:
systematic review of prospective cohort studies. BMJ
1999; 318: 1460–1467.
12. Matthews KA, Gump BB. Chronic work stress and marital
dissolution increase risk of post-trial mortality in men
from the multiple risk factor intervention trial. Arch Intern
Med 2002; 162: 309–315.
13. Van Cauter E, Leproult R, Kupfer DJ. Effects of gender
and age on the levels and circadian rhythmicity of plasma
cortisol. J Clin Endocrinol Metab 1996; 81: 2468–2473.
14. R o z a n s k i A , B l u m e n t h a l J A , K a p l a n J . I m p a c t o f
psychological factors on the pathogenesis of
cardiovas cular disea se and im pli catio ns for therapy.
Circulation 1999; 99: 2192–2217.

22. Lang R, Dehof K, Meurer KA, Kaufmann W. Sympathetic
activity and transcendental meditation. J Neural Transm
1975; 44 (1-2): 117–135.
23. Cuthbert B, Kristeller J, Simons R, Hodes R, Lang PJ.
Strategies of arousal control: biofeedback, meditation and
motivation. J Exp Physiol Gen 1981; 110(4): 518–546.
24. Patel C, Marmot MG, Terry DJ, Carruthers M, Hunt B, Patel
M. Trial of relaxation in reducing the coronary risk: Four
year follow up. Br Med J (Clin Res Ed). 1985; 290(6475):
1103–1106.
25. Scneider RH, Staggers F, Alexander CN, Sheppard W. A
randomised controlled trial of stress reduction in older
African Americans. Hypertension 1995; 26(5): 820–827.
26. Wenneberg SR, Schneider RH, Walton KG, Maclean CR,
Levitsky DK. A controlled study on the effects of the
transcendental meditation program on the cardiovascular
reactivity and ambulatory blood pressure. Int J Neurosci
1997; 89(1-2): 15–28.
27. Bhargava R, Gogate MG, Mascarenhas JF. Autonomic
responses to breathholding and its variations following
pranayam. Ind J Physiol Pharmacol 1998; 32(4): 257–
263.
28. Jenving R, Wallace RK, Beidibach M. The physiology of
meditation: a review; a wakeful, hypometabolic integrated
response. Neurosci Biobehav Rev 1992; 16(3): 415–424.
29. Vyas R, Dikshit N. Effect of mrditation on the respiratory
system, the cardiovascular system and the lipid profile.
Indian J Physiol Pharmacol 2002 Oct; 46(4): 487–491.
30. Murthy SN, Rao NS, Navdkumar B, Kadam A. Role of
naturopathy and yoga in the management of hypertension.
Complement Ther Clin Pract 2011 Feb; 17(1): 9–12.
31. Neuberry CR. Tension and relaxation in the individual. Int
Dent J 1972; 29(2): 173–182.
32. Cooper MJ, Aygen MM. A relaxation technique in the
management of hypercholesterolemia. J Human Stress
1979; 5(4): 24–27.

15. Ornish D, Scherwitz LW , Doody RS. Can lifestyle changes
reverse coronary heart disease? Lifestyle Heart Trial
Lancet 1990; 36: 129–133.

33. Parati G, Steptoe A. Stress reduction and blood pressure
control in hypertension: a role for transcendental
meditation? J Hypertens 2004; 22: 2057–2060.

16. Manchanda. Retardation of coronary atherosclerosis with
yoga life style intervention. JAPI 2000; 48: 687–692.

34. Canter PH, Ernst E. Insufficient evidence to conclude
whether or not Transcendental Meditation decreases blood

216 Sinha, Jain, Tyagi and Mahajan
pressure: results of a systematic review of randomized
clinical trials. J Hypertens 2004; 22: 2049–2054
35. Orme-Johnson DW , Farrow JT. Scientific Research on
the Transcendental Meditation Program, Collected Papers,
Vol 1. Maharishi European Research University Press:
Lake Lucerne, Switzerland, 1977.
36. Chalmers R, Clements G, Schenkluhn H, W einless M.
S c i e n t i f i c R e s e a rc h o n M a h a r i s h i ’ s T r a n s c e n de n t a l
Meditation and TM-Sidhu Programme, Collected papers,

Indian J Physiol Pharmacol 2018; 62(2)
Vol 2–4. MVU Press: Vlodrop, Netherlands, 1989.
37. Lang R, Dehof K, Meurer KA, Kaufmann W. Sympathetic
activity and transcendental meditation. J Neural Transm
1975; 44(1-2): 117–135
38. Wenneberg SR, Schneider RH, Walton KG, Maclean CR,
Levitsky DK.A controlled study on the effects of the
transcendental meditation program on the cardiovascular
reactivity and ambulatory blood pressure. Int J Neurosci
1997; 89(1-2): 15–28.

