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ABSTRACT

Background: Primordial prevention of hypertension is a public health concern. Health benefits of meditation in reducing 
blood pressure (BP) are well documented by various studies. However, effects of autosuggestion a form of self-hypnosis 
are not much studied. Aim and Objective: Our study intends to know the effects of meditation and added autosuggestion 
on cardiovascular variables and autonomic functions. Materials and Methods: About 60 students aged 17–20 years were 
selected and divided into two groups randomly. Group A was made to practice meditation and Group B meditation with 
autosuggestion for 3 months. Physiological parameters such as heart rate, BP, postural changes in BP, and R-R interval were 
recorded before and after 3 months of practice. Results: We found a statistically significant change in both groups in all 
the physiological parameters after the practice of meditation and also with practice of meditation with autosuggestion. The 
group that practiced meditation with autosuggestion showed a greater effect on postural changes in BP. Conclusion: These 
observations suggest that meditation helps to improve the cardiovascular efficiency and homeostatic control of the body, 
meditation with autosuggestion has an added benefit.
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INTRODUCTION

Hypertension represents one of the single greatest preventable 
cause of death in humans and is one of the most important 
modifiable risk factors for cardiovascular diseases.[1] Studies 
have shown that for a reduction of 10 mmHg in systolic 
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blood pressure (SBP) or 5 mmHg in diastolic blood pressure 
(DBP), the relative risk of coronary heart disease was reduced 
by 22–25%. Risk of stroke was reduced by 36–41%.[2]

Meditation has a number of positive effects on the physiology 
of the human body.[3] Meditative interventions have been 
found to be beneficial in treating various clinical conditions 
such as hypertension,[4] cardiovascular disorders,[5] pain 
syndromes, musculoskeletal diseases[6] and respiratory 
disorders such as asthma and chronic obstructive pulmonary 
disease;[7] dermatological problems such as psoriasis and 
allergies;[8] and immunological disorders.[9] Affirmations or 
autosuggestions are positive self-talk or talking to yourself 
in a positive manner. Continually making positive statements 
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about how you want your life to be, such as “I am” or “I 
have.” According to Louise Hay “Affirmations that are used 
consistently become beliefs and will always produce results, 
sometimes in ways that we cannot even imagine.[10,11]”

The aim of our study is to find the effects of meditation 
on cardiovascular health, also to compare the effect of 
autosuggestion inculcated in meditation practice.

MATERIALS AND METHODS

The study was conducted in Mysore Medical College 
and Research Institute, Mysore. Permission from ethics 
committee: Ethical clearance was obtained from “Mysore 
Medical College and Research Institute Ethical Committee 
for Research.”

Sixty subjects, including males and females, studying in 
1st MBBS were selected randomly. Students who volunteered 
for the study, in the age group of 17–20 years, were included in 
the study. Students who had any systemic illness, undergone 
major surgeries, history of consumption of alcohol or tobacco 
in any form, and practiced yoga or meditation previously 
were excluded from the study. An informed consent was 
obtained from the study participants.

Subjects were divided into two groups of 30 each; Group A 
practiced 10 min of loosening exercise, 5 min of breathing 
exercise and 15 min OM meditation. Group B practiced 
10 min of loosening exercise, 5 min of breathing exercise 
and 10 min OM meditation and 5 min of autosuggestion. 
Training was provided in the evening at 4.15 pm–5.00 pm 
6 days a week using a pre-recorded CD. First 3 months, 
Group A was given meditation training. This was followed 
by training for Group B for 3 months meditation and 
autosuggestion. The test parameters were assessed before 
beginning the training and once again after 3 months of 
meditation practice.

Heart rate (HR) and BP were recorded using a digital electronic 
BP monitor (displays both HR and BP) manufactured by 
Microlife AG, Switzerland. Model no: bp-3 ac1-4m. Postural 
changes in BP were recorded from supine to standing, 
immediately within 30 s using the same digital electronic BP 
monitor. Digital electronic BP apparatus was used so that BP 
could be taken immediately within 30 s. The digital machine 
was calibrated and standardized regularly using a mercury 
sphygmomanometer.

R-R interval was measured using HR variability (HRV) 
analyzer. A biopotential two electrode system was used. 
The data acquisition system had a project rate of 8000 hz. 
Electrodes were placed on the right arm and left foot and 
lead II electrocardiogram was recorded. It was processed by 
HRV analysis software. Recordings were standardized and 

instructions followed as per the guidelines of Task Force of 
the European Society of Cardiology.[12]

Statistical Analysis

Descriptive statistics was calculated for individual statements 
as well as the total scores for each component. A paired 
sample t-test was applied for analyzing differences within the 
groups. ANOVA was applied to compare the results between 
the two groups. Statistical calculations were done using SPSS 
software version 16.0.

RESULTS

Physical characteristics of the 30 subjects are – in Group A, 
14 (46.7%) males and 16 (53.3%) females and in the Group B, 
14 (46.7%) males and 16 (53.3%) females are tabulated in 
Table 1. The two groups had similar physical characteristics.

Test parameters HR, BP, postural changes in BP, and HRV were 
measured before and after 3 months of meditation practice. 
The results were compared and statistically analyzed within 
each group and between the two groups. The mean, standard 
deviation, t and P values of HR, SBP, DBP, postural changes in 
BP, and R-R interval were tabulated in Tables 2 and 3.

There was a significant decrease in HR by ̴ six beats/min 
in Group A and seven beats/min in Group B. When the two 
groups were compared, Group B had a greater decrease in 
HR but it was not statistically significant [Table 4].

In Group A, SBP decreased by ̴ 4 mm of Hg and DBP 
decreased by ̴ 3 mm of Hg after meditation practice for 
3 months, In Group B, SBP decreased by ̴ 6 mm of Hg 
and DBP decreased by ̴ 4 mm of Hg after meditation with 
autosuggestion practice for 3 months, both the groups had a 
statistically significant (P = 0.001) reduction in BP. However, 
repeated measure ANOVA did not show significant difference 
between the two groups [Table 4]. With change in posture 
from supine to standing, there was statistically significant 
reduction in SBP and DBP. In Group A, the difference in SBP 
on standing before and after intervention was ~3 mm of Hg 
and DBP was ~ 5 mm of Hg. In Group B, it was ~11 mm of 
Hg and ~9 mm of Hg, respectively, both were statistically 
highly significant (P = 0.001). Repeated measure ANOVA 

Table 1: Physical characteristics of the subjects
Variables Group A Group B
Gender

Male 14 - 14 -
Female 16 - 16 -

Age in (years) 18.4 - 18.13
Height (cm) 158.83 ±10.37 161.57 ±11.65
Weight (kg) 52.8 ±8.2 57.57 ±14.23
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was applied to find the effects between the two groups which 
showed a statistically significant difference in the reduction 
in DBP [Table 4].

There was increase in HRV and R-R interval increased from 
0.76 ± 0.09 to 0.81 ± 0.12 (statistically significant P = 0.001) 
in Group A and from 0.78 ± 0.07 to 0.85 ± 0.06 (statistically 
significant P = 0.001) in Group B, which indicates an 
improved autonomic tone. Repeated measure ANOVA did 
not show a significant difference (P = 0.413) when compared 
between the two groups [Table 4].

On analysis of the above results decrease in HR and BP, 
increased HRV indicates an increased parasympathetic tone, 
and reduced SBP and DBP with a change in posture indicates 
a reduced sympathetic activity.[13]

DISCUSSION

The major findings in our study were after meditation 
and also after meditation with autosuggestion there was a 

statistically significant reduction in HR, SBP, and DBP. There 
was decrease in systolic and diastolic pressure with change in 
posture from supine to standing and there was statistically 
significant increase in R-R interval depicting HRV.

When both the groups were compared with each other, the 
group that practiced meditation with autosuggestion showed 
a statistically significant difference on effect on postural 
changes in BP. There was a greater decrease in the other 
study parameters in Group B compared to Group A, but they 
were not statistically significant.

Studies have shown for a reduction of 10 mmHg in systolic 
or 5 mmHg of DBP, the relative risk of coronary heart disease 
was reduced by 22%, and risk of incidence of stroke was 
reduced by 41%.[14] The results of our study are consistent with 
several other studies done on hypertensive and normotensive 
individuals by Maini et al. (2011),[15] Dillbeck and Orme-
Johnson,[16] Barnes et al.,[17] and others who have shown 
reduction in the mean HR, SBP, and DBP, in subjects who 
practiced meditation regularly than in subjects who did not.[18]

Our study is consistent with the other studies done on meditation. 
Meditation with autosuggestion also showed significance. The 
limitation of our study is that we did not find if autosuggestion 
alone had any health benefits. Moreover, the effect of 
autosuggestion on regular yoga and meditation practitioners is 
not studied, which remains as a scope for further study.

CONCLUSION

Meditation, by modifying the state of anxiety, reduces stress-
induced sympathetic overactivity, resulting in the lowering 

Table 2: Physiological variables before and after meditation Group A
Variables Pre-meditation Mean±SD Post-meditation Mean±SD t-test Significance
HR (b/m) 79.77±9.15 73.93±11.24 4.046 0.0001**
SBP (mm of Hg) 118.53±6.36 114.56±5.06 4.765 0.0001**
DBP (mm of Hg) 73.73±5.03 70.23±4.70 7.460 0.0001**
STSBP (mm of Hg) 116.20±8.89 113.67±6.78 1.384 0.001*
STDBP (mm of Hg) 72.80±5.29 67.90±4.61 4.732 0.0001**
RRINT 0.76±0.09 0.81±0.12 -3.773 0.001*
*P<0.05: Significant difference; **P<0.01: Highly significant difference. HR: Heart rate, SBP: Systolic blood pressure, DBP: Diastolic blood pressure

Table 3: Physiological variables before and after meditation with autosuggestion Group B
Variables Pre-meditation with autosuggestion 

Mean±SD
Post-meditation with autosuggestion 

Mean± SD
t-test Significance

HR (b/m) 77.43±6.83 70.57±5.11 5.739 0.0001**
SBP (mm of Hg) 118.87±7.03 112.53±6.49 6.393 0.0001**
DBP (mm of Hg) 74.27±7.59 70.16±3.98 4.684 0.0001**
STSBP (mm of Hg) 120.4±6.23 109.53±6.53 8.513 0.177
STDBP (mm of Hg) 78.73±5.44 69.16±4.33 11.431 0.0001**
RRINT 0.78±0.07 0.85±0.06 −0.725 0.001*
*P<0.05: Significant difference; **P<0.01: Highly significant difference. HR: Heart rate, SBP: Systolic blood pressure, DBP: Diastolic blood pressure

Table 4: Comparison of physiological variables after 
intervention in Group A and Group B

Variables Group A Group B Significance
HR (b/m) 73.93±11.24 70.57±5.11 P=0.583
SBP (mm of Hg) 114.56±5.06 112.53±6.49 P=0.106
DBP (mm of Hg) 70.23±4.70 70.16±3.98 P=0.548
STSBP (mm of Hg) 113.67±6.78 109.53±6.53 P=0.0001
STDBP (mm of Hg) 67.90±4.61 69.16±4.33 P=0.001
RRINT 0.81±0.12 0.85±0.06 P=0.413
HR: Heart rate, SBP: Systolic blood pressure, DBP: Diastolic blood pressure
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of the DBP and the HR. It makes the person relaxed and thus 
decreases the arterial tone and the peripheral resistance.[19,20]

During meditation, meditator brings the mind to a pointed 
focus which could be the person’s breath or a single object, 
which in turn reduces the thoughts in mind and hence reduces 
sympathetic activity. This results in the reduction in HR 
and vasodilatation which in turn reduces total peripheral 
resistance. Hence, meditation helps to improve cardiovascular 
efficiency and homeostatic control of the body. Regular 
practice of meditation provides a significant beneficial role in 
the primordial prevention of heart disease and stroke which 
indeed improves human health and quality of life. Meditation 
with autosuggestion has an added benefit. Autosuggestion 
which is known to improve cognition may be more effective 
in psychotherapy as a tool for gaining personal insight.

ACKNOWLEDGMENT

I thank all the students who participated in the study, the 
HOD, and the teachers of Mysore Medical College (MMC) 
for guiding me through the research project, MMC and 
Research Institute – Mysore, for permitting me to conduct 
the study.

REFERENCES

1. Asafa MA, Ogunlade O. Prevalence of high blood pressure 
among young adults in Ile-Ife, Nigeria. Int J Anal Pharm 
Biomed Sci 2015;4:69-73.

2. Fuchs F, Fuchs S, Moreira L, Gus M. Proof of concept in 
cardiovascular risk: The paradoxical findings in blood pressure 
and lipid abnormalities. Vasc Health Manag 2012;8:437-42.

3. Fergusson L, Bonshek A, Boudigues J. Personality and health 
characteristics of Cambodian undergraduates. J Instr Psychol 
1995;22:308-19.

4. Barnes VA, Schneider RH, Alexander CN, Staggers F. Stress, 
stress reduction, and hypertension in African Americans: An 
updated review. J Natl Med Assoc 1997;89:464-76.

5. King MS, Carr T, D’Cruz C. Transcendental meditation, 
hypertension and heart disease. Aust Fam Physician 
2002;31:164-8.

6. Astin JA. Mind-body therapies for the management of pain. 
Clin J Pain 2004;20:27-32.

7. Wang C, Collet JP, Lau J. The effect of tai chi on health 
outcomes in patients with chronic conditions: A systematic 
review. Arch Intern Med 2004;164:493-501.

8. Bilkis MR, Mark KA. Mind-body medicine. Practical 

applications in dermatology. Arch Dermatol 1998;134:1437-41.
9. Astin JA, Shapiro SL, Eisenberg DM, Forys KL. Mind-body 

medicine: State of the science, implications for practice. J Am 
Board Fam Med 2003;16:131-47.

10. Hay LL. You Can Heal Your Life. Carlsbad, CA: Hay House, 
Inc.; 2004. p. 76-92.

11. Assagioli R. The Act of Will. New York: Penguin Books Inc.; 
1974. p. 80.

12. Heart rate variability standards of measurement, physiological 
interpretation and clinical use task force of the European 
society of cardiology and the North American society of pacing 
and electrophysiology. Circulation 1996;93:1043-65.

13. Vyas R, Dikshit N. Effect of meditation on respiratory system, 
cardiovascular system and lipid profile. Indian J Physiol 
Pharmacol 2002;46:487-91.

14. Fuchs FD, Fuchs SC, Moreira LB, Gus M. Proof of concept 
in cardiovascular risk: The paradoxical findings in blood 
pressure and lipid abnormalities. Vasc Health Risk Manag 
2012;8:437-42.

15. Maini S, Kaur H, Maini N. Effect of rajyoga meditation on 
the heart rate, blood pressure and ECG. J Clin Diagn Res 
2011;5:1519-22.

16. Dillbeck MC, Orme-Johnson DW. Physiological differences 
between transcendental meditation and rest. Am Psychol 
1987;42:879-81.

17. Barnes VA, Treiber FA, Turner JR, Davis H, Strong WB. 
Acute effects of transcendental meditation on hemodynamic 
functioning in middle-aged adults. Psychosom Med 
1999;61:525-31.

18. 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;89:15-28.

19. Chakrabarty BK, Ghosh HN, Sahana SN, editor. Physiological 
changes during meditation. In: Human Physiology. 2nd ed. 
Calcutta, India: The New Book Stall; 1984. p. 1236-44.

20. Arjariya R, Rajak C, Rampalliwar S. The combined effect of 
suryanamaskar, pranayama and meditation on hyper-reactors 
to cold pressor test in young healthy individuals. Int J Med Sci 
Public Health 2014;3:457-60.

How to cite this article:  Shilpa M, Tejaswini KS, 
Raghunandana R, Narayana K, Marigowda S. Effects 
of meditation compared with effects of meditation with 
autosuggestion on cardiovascular variables and autonomic 
functions – An analytical study. Natl J Physiol Pharm Pharmacol 
2020;10(06):484-487.

Source of Support: Nil, Conflicts of Interest: None declared.


