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Abstract: Introduction:  In order to contribute to the better 
understanding of effect of meditation in postmenopausal women, 
the present study was conducted to estimate the serum levels of 
total cholesterol (TC), triglyceride (TG), high density lipoprotein 
cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), 
very low density lipoprotein cholesterol (VLDL-C), and 
atherogenic index in postmenopausal women and to determine the 
effect of meditation on the lipid profile in these women. Aims and 
objectives: To compare the lipid profile in postmenopausal women 
before and after six months of meditation. Material and Methods: 
fifty postmenopausal women in the age group of 45-60 were 
enrolled for the study after the institutional ethical committee’s 
clearance was obtained. Their blood samples were collected before 
the starting of meditation. They were kept on meditation for more 
than six months. After the end of six months meditation again 
blood samples were collected and assessed for lipid profile status. 
Results: In our study, we found that the mean value of serum TC, 
TG, LDL-C, VLDL-C and atherogenic ratio in postmenopausal 
women was significantly decreased and the mean value of serum 
HDL-cholesterol was significantly increased after six months of 
meditation. Discussion: A decrease in sympathetic discharge and 
better ability to overcome stress can be cited as possible 
mechanisms for the improvement in lipid profile in postmenopausal 
women seen in our study. Conclusion: From this study we 
conclude that meditation improves the lipid profile in 
postmenopausal women and can be helpful in preventing the 
diseases related to the CVS. 
Keywords: Menopause, Lipid profile, Meditation, Atherogenic 
index, CAD. 
 

Introduction 
Menopause is the natural process of ageing 

during which woman passes from reproductive to non-
reproductive phase with cessation of cyclic ovarian 
functions as manifested by cyclic menstruation.1 The 
transition from reproductive to non-reproductive is the 
result of a major reduction in female hormonal production 
by the ovaries. This transition is normally not sudden or 
abrupt, tends to occur over a period of years and is a 
natural consequence of ageing.2 High circulating serum 
cholesterol, low-density lipoprotein cholesterol (LDL-C) 
and serum triglycerides are major risk factors for the 
coronary heart diseases. The modification of lipid profile 
may be important both in the prevention and control of 

coronary heart disease.3 The sanskrit word “dhyana” 
means “to contemplete or to meditate” derived from 
verbal root “dhyai” is most commonly used to designate 
meditation.4 To use it, sit in a comfortable place, close 
your eyes, relax your body and focus your concentration 
on something for a period of time. Focusing on breathing 
and counting breaths is just one way you can occupy your 
mind during meditation. The meditator starts off by 
concentrating on a certain point. Once attention gets 
engaged, concentration turns into meditation. Other 
approaches are focusing on an object, image or a sound.7 
Meditation causes changes in cognition, sensory 
perception, affect, hormones and autonomic activity. 
Meditation has also become widely used in psychological 
and medical practices for stress management as well as a 
variety of physical and mental disorders. Meditation may 
be the effective method for reducing the stress and hence 
lipid profile in menopausal women.5 In order to contribute 
to the better understanding of effect of meditation in 
postmenopausal women, the present study was conducted 
to estimate the serum levels of total cholesterol (TC), 
triglyceride (TG), high density lipoprotein cholesterol 
(HDL-C), low density lipoprotein cholesterol (LDL-C), 
very low density lipoprotein cholesterol (VLDL-C), and 
atherogenic index in postmenopausal women and to 
determine the effect of meditation on the lipid profile in 
these women. 
 

Aims and Objectives 
  To compare the lipid profile in 

postmenopausal women before and after six months of 
meditation. 
 

Materials and Methods 
The present study was undertaken in the 

department of Biochemistry, in tertiary care institute. The 
period of study was from January 2010 to July 2011. Fifty 
postmenopausal women in the age group of 45-60 were 
enrolled for the study after the institutional ethical 
committee’s clearance was obtained. Their blood samples 
were collected before the starting of meditation. They 
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were kept on meditation for more than six months. After 
the end of six months meditation again blood samples 
were collected and assessed for lipid profile status. 
Inclusion criteria 
Meditators:  postmenopausal women on meditation in 
the age group of 45 to 60 year were selected. 
The meditators were identified on the basis of  
Duration of meditation:  for more than 6 months 
Time period of meditation: one or more than one 
hour 
Type of meditation: mainly transcendental meditation 
 The meditators were practicing transcendental 
meditation for one hour in the morning (6:00 am to 
7:00 am) and 15 minute in the evening (6:30 pm to 
6:45 pm) at local centre of meditation. In the 
transcendental meditation the meditators focus on a 
specially chosen word or set of words (mantra) and 
repeated silently during meditation in comfortable 
sitting position by closing their eyes. Some meditators 
focus primarily on the sensation of breath which is the 
more advance technique of transcendental meditation. 
Study duration: 18 months 

All the subjects included in the study were 
evaluated as per the proforma. Each patient underwent 
detailed clinical history, physical examination and 
investigations. In this study, we measured serum levels of 
lipid profile comprising of total cholesterol (TC), 
triglyceride (TG), high density lipoprotein cholesterol 
(HDL-C), low density lipoprotein cholesterol (LDL-C) 
and very low density lipoprotein cholesterol (VLDL-C). 
 

Methods  
Cholesterol: Cholesterol oxidase – peroxidase enzymatic 
method 6 

Expected cholesterol Values Cholesterol (mg/dl)  
Desirable <200  
Borderline 200 - 239  
High (undesirable) >240  

 

HDL - Cholesterol: Phosphotungstate/Mg2+ precipitation 
+ HDL cholesterol enzymatic method 7 

Normal range of HDL Cholesterol - 30-70 mg% 
Triglycerides: Lipase- oxidase enzymatic method 8 

 Expected value of TG: �  170 mg% 
LDL-Cholesterol: calculated by Friedewald formula 9 

 Serum LDL = Serum total cholesterol - (serum VLDL + 
Serum HDL)  

Serum LDL cholesterol levels: < 130 mg/dl 
VLDL-Cholesterol  = TG/5 
Atherogenic ratio 

1. LDL/HDL-C 10 
Risk Factor LDL-C/HDL-C 

Average 3.2-5 
Moderate 5-6.1 

High >6.1 

 
2. TC/HDL-C 7 

Risk Factor TC/HDL-C 
Average × 0.5 3.3 
Average × 1 4.5 
Average × 2 7 
Average × 3 11 

 

Statistical Analysis 
�  Statistical data was recorded on Microsoft Excel 

programme. 
�  Data was analysed using prism graphpad 

software. 
�  The values were quoted in the form of mean ± 

standard deviation wherever required. 
�  Data between two groups was compared using 

paired student’s t-test. 
�  The p value (p< 0.05) is considered as significant 

and the p value (p< 0.001) is considered as 
highly significant.  

 

Results 
Table 1: The table shows mean age and the mean weight of 

distribution in the study groups. 
 Age in years Weight in kg 

Postmenopausal women (n=50) 
(Mean + SD) 52.4 ± 3.68 56.34 ± 4.21 

 

The mean age of distribution in the postmenopausal 
women was found to be 52.4 ± 3.68. 
The mean weight of distribution in postmenopausal 
women was found to be 56.34 ± 4.21. 

Table 2: Serum Lipid Profile in Postmenopausal Women before 
and After Meditation 

SERUM 
LIPIDS (mg/dl) 

Before 
meditation 

(n=50) 
(Mean ±±±± SD) 

After 
meditation 

(n=50) 
(Mean ±±±± SD) 

p value 

Total 
Cholesterol 200.7 ± 79.2 164.8 ± 40.2 0.001** 

Triglycerides 185.9 ± 65.1 156.5 ± 51.3 0.000*** 
HDL 

Cholesterol 37.8 ± 9.2 40.7 ± 9.2 0.003** 

LDL 
Cholesterol 125.8 ± 75 91.0 ± 37.3 0.000*** 

VLDL 
Cholesterol 37.1 ± 13.0 31.3 ± 10.2 0.000*** 

LDL-C/HDL-C 3.8 ± 3.0 2.5 ± 1.5 0.001** 
TC/HDL-C 5.9 ± 3.6 4.3 ± 1.9 0.001** 

 **= (p<0.01), ***= (p<0.001) 
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In our study, we found that the mean value of 
serum TC, TG, LDL-C, VLDL-C and atherogenic ratio 
postmenopausal women was significantly decreased and 
the mean value of serum HDL-cholesterol was 
significantly increased after the six months of meditation.
 

Discussion 
The results are in agreement with study 

conducted by Sayyed et al. (2010).11 T
study of lipid profile on persons practicing 
Kriya yoga meditation. They observed that decrease in 
total cholesterol, LDL-cholesterol and increase HDL
cholesterol. Better ability to overcome stress can be cited 
as possible mechanism for improvement in lipid profile.
Our findings are similar to those reported by
(2008).3 They studied the effect of raja yoga
on serum lipid profile in postmenopausal women and 
compared with nonmeditators and premenopausal 
women. They found that serum cholesterol, triglyceride 
and LDL-cholesterol in nonmeditators were significantly 
more in postmenopausal women as compared to 
premenopausal women. Serum cholesterol and LDL
cholesterol were significantly lowered in both short and 
long term meditators as compared to nonmeditators in 
postmenopausal women. Our study correlates with
study done by Prasad et al. (2006).12

impact of pranayama and yoga on lipid profile in normal 
healthy volunteers. At the end of stage
demonstrated a significant fall in serum cholesterol, 
triglycerides, LDL-C and VLDL-cholesterol. The results 
indicated that HDL-cholesterol was elevated in men with 
Pranayama, while triglycerides and LDL
decreased in women after yogasanas. 
(2004)13 studied the impact of addition of self control 
skills training to lifestyle change interventions (moderate 
weight loss, physical activity and dietary control) on 
postmenopausal women. They observed that there is 
significant decrease in total cholesterol (
triglycerides (-16.5%) and low density lipoprotein (L
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In our study, we found that the mean value of 

C and atherogenic ratio in 
postmenopausal women was significantly decreased and 

cholesterol was 
significantly increased after the six months of meditation. 

The results are in agreement with study 
They conducted 

study of lipid profile on persons practicing Sudarshan 
meditation. They observed that decrease in 

cholesterol and increase HDL-
cholesterol. Better ability to overcome stress can be cited 
as possible mechanism for improvement in lipid profile. 
Our findings are similar to those reported by Vyas et al. 

raja yoga meditation 
on serum lipid profile in postmenopausal women and 
compared with nonmeditators and premenopausal 

serum cholesterol, triglyceride 
rs were significantly 

more in postmenopausal women as compared to 
premenopausal women. Serum cholesterol and LDL-
cholesterol were significantly lowered in both short and 
long term meditators as compared to nonmeditators in 

orrelates with the 
12 They studied 

on lipid profile in normal 
healthy volunteers. At the end of stage-II, women 
demonstrated a significant fall in serum cholesterol, 

cholesterol. The results 
cholesterol was elevated in men with 

, while triglycerides and LDL- cholesterol 
 Carels et al. 

impact of addition of self control 
ng to lifestyle change interventions (moderate 

weight loss, physical activity and dietary control) on 
postmenopausal women. They observed that there is 
significant decrease in total cholesterol (-7.4%), 

16.5%) and low density lipoprotein (LDL) 

cholesterol (-9.1%) as shown in our study.
study they conclude that lifestyle change interventions 
along with self control skills may be the effective 
methods for reducing the risk of CAD in postmenopausal 
women. The circulating levels of est
considerably lower in postmenopausal women. In 
premenopausal women, the lipid profile did not improve 
significantly on practicing meditation. However, 
postmenopausal women showed significant improvement 
in the lipid profile indicating that medita
benefits to cardiovascular system by improving the lipid 
profile in postmenopausal women.
meditation include a decreased adrenocortical activity, 
long term decreased cortisol secretion and decreased 
thyroid stimulating hormone. This may be one of the 
causes of decrease in serum cholesterol and LDL
observed in the present study. So probably meditation 
lowers serum cholesterol and LDL
circulating levels are higher.3 Because of ability of HDL 
to retard the oxidation of LDL, it can prevent the pro
inflammatory effects of oxidized LDL (ox
endothelium. Thus HDL can prevent ox
production of monocyte chemotactic protein
intracellular adhesion molecule
adhesion molecule. This retards monocyte endothelium 
interaction, the first stage in the inflammatory process in 
atherosclerosis. Cardioprotective effect of HDL
mainly exerted by facilitating the reverse cholesterol and 
other adjuvant effects such as anti
antioxidants, anticoagulant and fibrinolysis.
of HDL-C to scavenger receptors leads to the activation 
of endothelial nitric oxide synthase and therefore 
enhances vasorelaxation. The improvement in the lipid 
profile parameters after meditation
increased hepatic lipase and lipoprotein lipase at cellular 
level, which affects the metabolism of lipoprotein and 
thus increase uptake of triglycerides by adipose tissues.
Meditation is believed to gradually diminish sympathetic 
dominance, resulting in a better balance between the 
sympathetic and the parasympathetic. It also brings about 
a hypo-metabolic state. By modifying the state of anxiety, 
meditation reduces stress induced sympathetic 
overactivity. Thus, a decrease in sympathetic d
and better ability to overcome stress can be cited as 
possible mechanisms for the improvement in lipid profile 
seen in our study. 
 

Conclusion 
From this study it is evident that serum total 

cholesterol, triglycerides, LDL
atherogenic index levels were decreased and HDL
was increased in postmenopausal women after six months 
of meditation. From this study we conclude that 
meditation improves the lipid profile in postmenopausal 
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9.1%) as shown in our study. From this 
study they conclude that lifestyle change interventions 
along with self control skills may be the effective 
methods for reducing the risk of CAD in postmenopausal 

The circulating levels of estrogen are 
considerably lower in postmenopausal women. In 
premenopausal women, the lipid profile did not improve 
significantly on practicing meditation. However, 
postmenopausal women showed significant improvement 
in the lipid profile indicating that meditation confers 
benefits to cardiovascular system by improving the lipid 
profile in postmenopausal women.3 Metabolic effects of 
meditation include a decreased adrenocortical activity, 
long term decreased cortisol secretion and decreased 

rmone. This may be one of the 
causes of decrease in serum cholesterol and LDL-C 
observed in the present study. So probably meditation 
lowers serum cholesterol and LDL-C when their 

Because of ability of HDL 
ation of LDL, it can prevent the pro-

inflammatory effects of oxidized LDL (ox-LDL) on the 
endothelium. Thus HDL can prevent ox-LDL induced 
production of monocyte chemotactic protein-1, 
intracellular adhesion molecule-1 and vascular cell 

This retards monocyte endothelium 
interaction, the first stage in the inflammatory process in 
atherosclerosis. Cardioprotective effect of HDL-C is 
mainly exerted by facilitating the reverse cholesterol and 
other adjuvant effects such as anti-inflammatory, 
antioxidants, anticoagulant and fibrinolysis.11 The binding 

C to scavenger receptors leads to the activation 
of endothelial nitric oxide synthase and therefore 
enhances vasorelaxation. The improvement in the lipid 
profile parameters after meditation could be due to 
increased hepatic lipase and lipoprotein lipase at cellular 
level, which affects the metabolism of lipoprotein and 
thus increase uptake of triglycerides by adipose tissues.11 

Meditation is believed to gradually diminish sympathetic 
ce, resulting in a better balance between the 

sympathetic and the parasympathetic. It also brings about 
metabolic state. By modifying the state of anxiety, 

meditation reduces stress induced sympathetic 
overactivity. Thus, a decrease in sympathetic discharge 
and better ability to overcome stress can be cited as 
possible mechanisms for the improvement in lipid profile 

From this study it is evident that serum total 
cholesterol, triglycerides, LDL-C, VLDL-C and 

index levels were decreased and HDL-C level 
was increased in postmenopausal women after six months 

From this study we conclude that 
meditation improves the lipid profile in postmenopausal 
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women by reducing stress and decreasing sympathetic 
discharge. However further extensive and long term 
studies need to be done to prove these findings and 
understand the basic mechanism involved. 
 

Abbreviations 
�  %  : per cent 
�  and  : and 
�  ±  : plus or minus 
�  A  : Apoprotein A 
�  ADP  : Adenosine diphosphate 
�  ATP  : Adenosine triphosphate 
�  B-100  : Apoprotein B-100 
�  c  : Apoprotein C 
�  C  : cholesterol and cholesteryl ester 
�  CAD  : Coronary artery disease 
�  CHD  : Coronary heart disease 
�  CoA  : Coenzyme A 
�  E  : Apoprotein E 
�  e.g.  : for example 
�   et al.  : and others 
�  FA  : Fatty acid 
�  FSH  : Follicle stimulating hormone 
�  gm  : gram 
�  HDL  :High density lipoprotein 
�  HDL-C  :High density lipoprotein cholesterol 
�  HMG CoA: � -Hydroxy � -methylglutaryl CoA 
�  IDL  : Intermediate density lipoprotein 
�  LDL  : Low density lipoprotein 
�  LDL-C  : Low density lipoprotein cholesterol 
�  LPL  : Lipoprotein lipase 
�  ml  : Milliliter 
�  n  : Number of subjects 
�  nm  : Nanometer 
�  No.  : Number 
�  NS  : Non significant 
�  ox-LDL  : Oxidized Low density lipoprotein 
�  PL  : Phospholipid 
�  SD  : Standard deviation 
�  TC  :Total cholesterol 
�  TG  : Triglyceride 
�  VLDL  : Very low density lipoprotein 
�  VLDL-C  : Very low density lipoprotein cholesterol 
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