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Abstract

Objective: The present study investigates the effect of Sahaja yoga meditation on quality of life, anxiety, and
blood pressure control.

Design: The prospective observational cohort study enrolled two study groups: those receiving treatment from
the International Sahaja Yoga Research and Health Center (meditation group) and those receiving treatment
from the Mahatma Gandhi Mission Hospital (control group). Researchers measured quality of life, anxiety, and
blood pressure before and after treatment.

Results: Sixty-seven (67) participants in the meditation group and 62 participants in the control group completed
the study. The two groups were comparable in demographic and clinical characteristics. At baseline, the
meditation group had higher quality of life (p<0.001) than controls but similar anxiety level (p=0.74) to
controls. Within-group pre- versus post-treatment comparisons showed significant improvement in quality of
life, anxiety, and blood pressure in the meditation group (p <0.001), while in controls, quality of life deteriorated
and there was no improvement in blood pressure. The improvement in quality of life, anxiety reduction, and
blood pressure control was greater in the meditation group. The beneficial effect of meditation remained sig-
nificant after adjusting for confounders.

Conclusions: Meditation treatment was associated with significant improvements in quality of life, anxiety

reduction, and blood pressure control.

Introduction

UALITY OF LIFE INTEGRATES aspects of physical, psycho-

logic, and social health.! Patients with chronic diseases
often suffer from physical and psychologic distress, lowering
their quality of life.*> As over 100 million people in the United
States are living with chronic illness,? effective interventions
that can alleviate distress and improve quality of life are im-
portant.

During the past 50 years, the use of meditation and yoga,
commonly applied as an effective adjunct to conventional
medical treatment, has increased rapidly in the general
population.*” However, research on the effects of meditation
and yoga has not focused on quality of life. One (1) study
reported improvement in quality of life after a mindfulness
meditation program in patients with diverse diseases; how-
ever, the absence of a control group in the study made it

difficult to assess the extent of improvement attributed to the
meditation.® One (1) pilot study reported increased quality of
life after yoga/relaxation treatment in elderly patients with
heart failure.” Another factorial randomized trial reported
quality of life improvement in patients with advanced ac-
quired immune deficiency syndrome who received a com-
bination of Metta meditation and massage treatment.®
Insufficient power was a drawback in both studies. More
clinical evidence is required to strengthen current under-
standing about the effect of yoga and meditation on quality
of life.

Meditation is a state of consciousness, characterized by
marked cortical changes that are different from those in or-
dinary wakefulness, relaxation at rest, and sleep.9 In Sahaja
yoga meditation, simple applications of silent affirmations
and breathing techniques assist an individual to achieve a
state of mental silence in which the entire attention is on the
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present moment and one is free from unnecessary mental
activity.'” The experience is often described by its practition-
ers as soothing, relaxing, and enjoyable. The tranquility ex-
perienced during meditation is marked by change in
electroencephalography (EEG) patterns in the cortical activity
of the brain, where elevated o and 0 oscillating frequencies''*
and reduced EEG complexity'® mark a better internal atten-
tional control'*'® and positive emotional feedback.'® The
unique EEG patterns observed in Sahaja yoga meditation
distinguishes it from the other two popular meditation prac-
tices in the West—the Transcendental meditation (TM), in
which practitioners repeat a word or phrase silently to quiet
and ultimately transcend the internal mental dialogue, and
the Mindfulness meditation, in which practitioners simply
observe or attend to thoughts, emotions, sensations, or per-
ceptions without judgments.'” During TM practice, the in-
consistent « amplitude,'®'? decreased 0 activity,”® and higher
EEG complexity®' suggest a possible adverse effect on con-
sciousness. In Mindfulness meditation, asymmetric o activa-
tion was observed,?? which was shown to be associated with
increased defensiveness® and disproportional anger.*

Clinical studies have documented beneficial effects of Sa-
haja yoga meditation in disease management for patients
with epilepsy,” essential hypertension,*® asthma,” meno-
pausal symptoms,” and attention deficit-hyperactivity dis-
order.”” In the present study, the effect of meditation on
quality of life in individuals with heterogeneous health
conditions was evaluated. Both quality of life and anxiety
level between patients who sought meditation treatment and
those who sought conventional therapy were examined. For
patients who reported having hypertension at baseline, dif-
ferences in blood pressure before and after treatment were
also compared.

Study Design and Setting

This prospective observational cohort study was con-
ducted in 2008 as an international public health project
through the University of Pittsburgh. The study was ap-
proved by the Institutional Review Board in both the Uni-
versity of Pittsburgh and Mahatma Gandhi Mission Medical
College and Hospital before implementation.

Two (2) groups of patients were enrolled and followed. The
common eligibility criterion in the study for both the medi-
tation and control groups was men and nonpregnant women
between 18 and 65 years old who were willing to give a
written consent for being enrolled in the study. The medita-
tion group comprised patients seeking care from the inpatient
sector of the International Sahaja Yoga Research and Health
Center (hereafter referred as the Health Center), located at
Navi Mumbai, India. The center was the first institute where
treatment based on Sahaja Yoga Meditation was provided.
Doctors were formally trained in Western medicine or ho-
meopathy and also meditated. Patients who sought treat-
ments from the Health Center could have either major
diseases or be seeking treatment for minor health issues.

The control group was comprised of patients receiving
internal medicine care in the Mahatma Gandhi Mission
Medical College and Hospital located at Navi Mumbeai, In-
dia. The Mahatma Gandhi Mission hospital provided pri-
mary to tertiary medical care for the community. Doctors
were formally trained in Western medicine. Individuals who
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sought internal medicine care either had major diseases or
were attending regular health checkups. Individuals were
eligible for participating in the control group if they had not
actively practiced meditation during the past 3 months and
were willing to forgo any practice of meditation for the du-
ration of the study. The conventional therapy received by
controls during the study was medical care according to the
standard Western medicine treatment guidelines.

Study Intervention

Treatment in the Health Center consisted of daily medi-
tation and application of cleansing practices. The therapeutic
effect of meditation was achieved in the state of mental si-
lence, where one could better introspect, address, and re-
solve the distress caused by negative thoughts, emotions, or
behaviors. To facilitate the relaxation and mental silence
(meditation), individuals could do simple exercises and
cleansing practices, such as deep breathing and foot-soaking
with salt water.’ In the Health Center, patients continued
their standard medical treatment during their stay. The daily
schedule for the inpatient sector in the Health Center is de-
scribed in Table 1.

Measurement

Demographic and clinical characteristics were recorded at
baseline, when participants registered to receive treatment.
Quality of life and anxiety were measured both at study
entry and at 2 weeks after treatment or at the time of dis-
charge, if their stay was shorter than 2 weeks.

Quality of life was measured by two World Health Or-
ganization Quality of Life (WHOQOL) instruments: the
WHOQOL-BREF?! and WHOQOL-SRPB.*> The WHOQOL-
BREF is a 26-item questionnaire evaluating quality of life
from four domains: physical health, psychologic, social re-
lationships, and environment/surroundings. Sample ques-
tions included “How would you rate your quality of life?”
and “To what extent do you feel that physical pain prevents
you from doing what you need to do?” WHOQOL-SRPB is a
32-item questionnaire measuring the impact of the spiritu-
ality, religion, and personal beliefs on quality of life. A
sample question was “To what extent do you find meaning
in life?” This study selected the WHOQOL instruments for
their coverage of important quality of life aspects, their de-
velopment and validation accounted for different cultural
and value systems. The default time frame is 2 weeks, with
the flexibility to prolong or shorten for different study
settings or patient populations.*' Both instruments were self-
administrated. If self-administration was difficult, an inter-
viewer assisted administration by reading items to the

TABLE 1. DAILY SCHEDULE OF ACTIVITIES AT THE SAHAJA
YoGA RESEARCH AND HEALTH CENTER FOR INPATIENTS

Time Activity

05:00 Wake up, individual meditation

8:30-9:30 Collective meditation

10:30-14:00 Doctor consultation

16:30-18:30 Collective workshop (for example,
foot-soaking)

19:00-20:30 Collective meditation
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participant. WHOQOL-BREF was summarized into four
domain scores, and transformed to a 0-100 scale. WHOQOL-
SRPB was calculated as a single domain score from 4 to 20.
Higher scores indicated better quality of life.

Anxiety was measured by the Clinical Anxiety Scale
(CAS), designed based on the anxiety disorder diagnostic
criteria.®® The instrument is a 25-item self-report scale mea-
suring perceived anxiety level at the time of administration.
A sample item was “I use tranquilizers or antidepressants to
cope with my anxiety,” and the response of the participant
was recorded in a 5-point Likert scale. The CAS score ranged
from 0 to 100; a higher score indicated more perceived
anxiety. The quality of life and perceive anxiety measures
have been validated in populations with different chronic
conditions or anxiety level.”* To assess the tendency for a
participant to provide answers that were considered to be
more socially acceptable than his/her actual perceptions, a
five-item assessment for socially desirable response set (SRDS)**
was incorporated in the study questionnaire.

The blood pressure and pulse for patients with self-re-
ported hypertension were measured at baseline and the end
of follow-up. Hypertensive patients rested in a sitting posi-
tion for 5 minutes before a trained staff measured their blood
pressure with a calibrated sphygmomanometer. Pulse was
measured at the wrist (radial artery).

Analysis

Participants with both baseline and follow-up assessments
were included in the analysis. The baseline demographic,
clinical, and quality-of-life characteristics were compared
between the two groups, using Student’s t-test for continu-
ous variables and y* statistics for categorical variables.

The quality-of-life instruments and CAS were scored ac-
cording to the manuals.***** In the current study, missing
data management rules for WHOQOL-BREF were applied to
WHOQOL-SRPB, such that if <30% of items were missing
within a domain for a patient, the missing value was im-
puted by his/her mean domain score. The domain score of
an individual was not calculated if more than 30% of items
were missing.

For change before and after treatment within each study
group, sign-rank tests were used to compare WHOQOL-BREF
domain scores and paired t-test for other outcomes
(WHOQOL-SRPB, CAS, blood pressure, and pulse). To com-
pare the difference between the meditation group and control
group, Wilcoxon rank-sum tests and f-tests were used for
between-group comparisons. Multivariate linear regression
models were constructed to assess the effect of meditation,
controlling for essential covariates such as baseline quality-of-
life values and socially desirable response. In addition, the
effect of modification between meditation and patient char-
acteristics on study outcomes was tested. The two-sided o
level for treatment effect and effect modification in hyper-
tensive patients was set to 0.01 to adjust for subgroup com-
parisons. The analysis was performed using SAS 9.1.

Results

From July to October 2008, 70 of 112 eligible patients ad-
mitted to the inpatient sector of the Health Center consented
to participate in the study and 67 completed follow-up. In
the control group, 80 of the 120 eligible patients seeking care
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in the internal medicine clinic of the Mahatma Gandhi Mis-
sion hospital consented to participate in the study and 62
completed follow-up. Forty-four (44; 70.0%) of the control
patients received outpatient care. The mean follow-up time
was 8.13 (+5.2) days for the meditation group and 14.25
(+2.6) days for controls. In the meditation group, the aver-
aged years of practicing meditation were 7.4 (+4.9) years.
Eleven (11; 16%) patients in the meditation group were from
countries other than India, while all controls were Indians.
The two groups were comparable in age, gender, and marital
and working status (Table 2). The percentage of individuals
with higher education was greater in the meditation group
than in the control group. The control group had a higher
physical activity level and lower body-mass index. At study
entry, the prevalence of smoking and drinking were 16% and
13%, respectively, in the control group, while none of the
individuals in the meditation group smoked or consumed
alcohol. The self-reported clinical history was similar in the
two groups, but the meditation group had a higher preva-
lence of prior anxiety, depression, and gastrointestinal dis-
tress. One (1) patient in the meditation group had a history of
multiple sclerosis, while 2 patients in the control group re-
ported human immunodeficiency virus infection. At base-
line, 13 (19.4%) patients in the meditation group and 28
(45.2%) patients in the control group reported a history
of hypertension required treatment. For patients with self-
reported hypertension, the duration and management of
hypertension were comparable.

In the meditation group, after a week of meditation
treatment, all quality-of-life domains and clinical anxiety
level improved significantly (p<0.001, Figs. 1 and 2). Hy-
pertensive participants in the meditation group experienced
significant improvements in systolic and diastolic blood
pressure. Conversely, after an average 2 weeks of conven-
tional treatment, the control group reported a significant
decline in quality of life and greater anxiety (p<0.011). Hy-
pertensive participants in the control group had no im-
provement in blood pressure after treatment was received
(Figs. 1 and 2).

Between-group analyses showed that at study entry, av-
erage quality-of-life scores were significantly higher in the
meditation group than in the controls. After treatment, the
meditation group experienced a greater improvement in all
domains of quality of life (meditation group versus controls:
physical: +7 versus 0; psychologic: +13 versus 0; social: +6
versus 0; environmental: +7 versus 0; spiritual [0-20 scale]:
+1.2 versus—0.5, p<0.001). Baseline clinical anxiety scores
were similar in the two groups (p=0.74). After treatment, the
improvement in anxiety was only observed in the meditation
group (between-group difference p<0.001).

For self-reported hypertensive patients, mean blood
pressure and pulse were lower in the meditation group than
controls at baseline. After treatment, there was a trend for
greater reduction in mean systolic blood pressure in the
meditation group than controls (p=0.061). The reduction in
diastolic blood pressure was significantly greater for hyper-
tensive patients in the meditation group than controls
(-3.3mm Hg versus 1 mm Hg, p=0.0043). The mean pulse in
the meditation group was significantly lower than that of
controls at baseline and at the end of follow-up (p<0.001).
The change in pulse before and after treatment was similar in
both groups (p=0.87).



592

TABLE 2. DEMOGRAPHIC AND CLINICAL PROFILE OF STUDY GROUPS AT STUDY ENTRY

CHUNG ET AL.

Meditation (N=67) Controls (n=62) p-Value
Age, mean (SD) 40.53 (11.9) 42.01 (15.5) 0.6
Female, n (%) 35 (52.2) 29 (46.8) 0.49
Marital status, n (%) 0.2
Never married 17 (25.4) 10 (16.1)
Married 46 (68.7) 50 (80.6)
Widowed 1(1.5) 2 (3.2)
Divorced/separated 3 (4.5) 0 (0)
Education level, n (%) <0.001
<High school 0 (0) 16 (25.8)
High school graduate or some college 19 (28.4) 17 (27.4)
Bachelor degree 30 (44.8) 22 (35.5)
Graduate degree 18 (26.9) 7 (11.3)
Work status, n (%) 0.47
Working full time 36 (53.7) 35 (56.5)
Working part-time/homemaker 21 (31.3) 22 (35.5)
Other 10 (14.9) 5 (8.1)
Activity level, n (%) <0.001
Sedentary 8 (12.1) 1(1.6)
Mild 21 (31.8) 5 (8.1)
Moderate 31 (47.0) 32 (51.6)
Strenuous 6 (9.1) 24 (38.7)
BMI, mean (SD) 23.82 (3.5) 21.86 (4.5) 0.0069
Ever smoking, n (%) 17 (25.4) 17 (27.4) 0.79
Current smoke, 1 (%) 0 (0) 10 (16.1) <0.001
Alcohol consumption during the past year, n (%) 0 (0) 8 (12.9) 0.0024
History of heart disease (including angina), n (%) 4 (6.0) 7 (11.3) 0.28
History of type 2 diabetes, 1 (%) 10 (14.9) 9 (14.5) 0.95
History of asthma, 1 (%) 2 (3.0) 3 (4.8) 0.59
History of anxiety or depression, 1 (%) 10 (14.9) 2 (3.2) 0.022
History of gastrointestinal distress, 1 (%) 18 (26.9) 6 (9.7) 0.012
History of hypertension, n (%) 13 (19.4) 28 (45.2) 0.0017
Self-reported hypertension patients (1 =41)
No. of hypertension drugs taken, median (Q1,Q3) 1(1,2) 2 (1,2) 0.26
Hypertensive years (n=41), mean, SD 5.62 (3.4) 3.93 (5.0) 0.28
SD, standard deviation; BMI, body—mass index.
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FIG. 1. Baseline versus follow-up for quality-of-life measures within meditation and control groups (mean+1.96 standard

error).
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FIG. 2. Baseline versus follow-up for clinical anxiety, blood pressure, and pulse within meditation and control groups

(mean+1.96 standard error).

In multiple linear regression models, after adjustment for
baseline value and potential confounders including age, so-
cially desirable answering pattern, and self-report illness,
meditation remained the strongest independent covariate for
improvement in quality of life and decrease in anxiety and
blood pressure. Compared to controls, meditation was as-
sociated with a mean improvement of 15.7 units in physical,
21.7 units in psychologic, 16.7 units in social, 13.2 units in
environmental, and 2.3 units (by a 0-20 scale) in spiritual
quality of life (p<0.001) (Table 3). Meditation resulted in a

significant reduction in clinical anxiety (-8.5 units, p <0.001)
(Table 4).

In hypertensive patients, controlling only for baseline
measure in the model, meditation treatment was associated
with a mean 12 mm Hg reduction in systolic blood pressure
(p<0.001, significant at an alevel of 0.01). The quantitative
effect of meditation on diastolic blood pressure differed by
diabetes status (p for effect modification=0.0053). In patients
with both hypertension and type 2 diabetes, meditation
treatment decreased diastolic blood pressure by 12.32mm

TABLE 3. EFFECT OF MEDITATION ON QUALITY OF LIFE, ADJUSTED FOR DEMOGRAPHIC AND CLINICAL VARIABLES (N = 129)

WHOQOL-BREF

Physical domain Psychologic domain ~ Social domain —Environmental ~ WHOQOL
(0-100) (0-100) (0-100) domain (0-00) SRPB (0-20)
R? 0.7339 0.7232 0.7358 0.8076 0.8741
Parameters Est. P Est. P Est. P Est. P Est. P
Meditation (reference: controls) 15.7 <0.001 21.66 <0.001 16.66 <0.001 13.22 <0.001 229 <0.001
Baseline value 051 <0.001 045 <0.001 0.48 <0.001 0.71 <0.001 0.71 <0.001
SDRS 2.60  0.004 211 0.03 296 <0.001 029 0.013
Age -0.17  0.003 -0.10 0.032 -0.02 0.007
Indian race 5.77 0.038
Education level (reference: high 0.023
school or less)
High school graduate or some college -0.28
Bachelor degree 2.04
Graduate degree 6.97
Self report history of gastrointestinal -5.78 0.007
disease
Ever smoking -047 0.034

WHOQOL-BREF, short version of the World Health Organization Quality of Life Assessment; WHOQOL-SRPB, 32-item questionnaire of
the World Health Organization Quality of Life Assessment measuring the impact of the spirituality, religion, and personal beliefs on quality

of life; SDRS, socially desirable response set; Est., estimated.
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TaBLE 4. EFFECT OF MEDITATION ON ANXIETY LEVEL AND BLOOD PRESSURE®
Clinical anxiety ~ Systolic blood pressure Diastolic blood Pulse
(m=129) (m=41) pressure® (n=41) (n=41)

R? 0.5539 0.8494 0.9326 0.7454
Parameters Est. p Est. P Est. p Est. p
Meditation (reference: controls) -8.46 <0.001 -12.01 <0.001 -5.42 0.081
Meditation versus controls in hypertensive -12.32  <0.001

patients with diabetes
Meditation versus controls in hypertensive -6.12 <0.001

patients without diabetes
Baseline value 048 <0.001 0.80 <0.001 0.59 <0.001 0.70 <0.001
Self-reported history of type 2 diabetes -0.32 0.77

“Covariates in models for (1) systolic blood pressure and pulse: meditation and baseline value; (2) diastolic blood pressure: meditation
(stratified by type 2 diabetes), baseline value, history of type 2 diabetes; (3) clinical anxiety: meditation, baseline value, physical activity and

marital status.

Pp-Value for interaction between meditation and self-reported history of type 2 diabetes on diastolic blood pressure: 0.0053; Est., estimated.

Hg (p<0.001); the effect for hypertensive patients without
diabetes was smaller but still significant (6.12mm Hg de-
crease, p<0.001). Change in pulse was similar in the medi-
tation or control groups in the multivariate model (Table 4).

Discussion

In the current study, an averaged 1-week meditation
treatment is associated with significant improvement in
quality of life, anxiety reduction, and blood pressure control.
The improvements are significantly greater among patients
who received meditation treatment than that among controls
who received conventional therapy.

Individuals who sought meditation treatment had an av-
erage of 7 years practice of meditation, which may contribute
to a higher quality of life at baseline. When the change from
baseline was evaluated, the meditation group experienced
significant improvement. In the control group, conventional
therapy resulted in a small but significant worsening in
quality of life. The observation indicates that treatment in
Sahaja yoga meditation is associated with betterment over an
extensive spectrum of quality of life. This association is
supported by comparing the perceived anxiety in the medi-
tation groups and controls. While a similar anxiety level was
observed in both groups at baseline, individuals who re-
ceived Sahaja yoga meditation treatment had a significant
anxiety reduction, contrary to a small but significant rise in
anxiety among those receiving conventional therapy.

The prolonged treatment and low chances of cure in
chronic conditions lead to decreased quality of life in pa-
tients,*® which was observed in the present study as the
control group reported worsening quality of life and anxiety.
Prior clinical studies have reported that meditation was
associated with better moods states, quality of life, and re-
duction in tension and fatigue than control exercise for patients
with asthma.”” Children with attention deficit-hyperactivity
disorder who participated in a meditation program reported
improvements in self-esteem, anxiety reduction, and anger
control.” Meditation was associated with better quality of life
among premenopausal women.”® The present study showed a
better quality of life associated with meditation than with

conventional therapy for patients with heterogeneous health
conditions. The results were consistent with previous clinical
findings.

The positive perception in quality of life may be due to the
fortified tranquil concentration in meditation. EEG studies
showed increasing 0 oscillating networks during medita-
tion.'"1? Theta band power is related to orienting, attention,
memory, and affective processing.u'lz’37 The increasing 0
band power was observed to be correlated with experience
of happiness during meditation.! Previous study also
showed lower perceived anxiety reported by individuals
with higher 6 power.®® When facing negative emotional
stimuli (such as viewing an adverse movie clip), non-
meditating controls experienced a heavier emotional work-
load, indicating by a greater y synchronization in EEG than
individuals who practice meditation.”* The better coping of
negative stimuli may contribute to a better-perceived quality
of life and greater reduction in anxiety in the meditation
than controls. Among self-reported hypertensive patients, at
baseline, patients who practiced meditation had better
blood pressure control than patients who received con-
ventional treatment. After treatment, systolic blood pres-
sure decreased by 9.4 mm Hg in the meditation group. The
finding is of clinical and public health significance. High
blood pressure was the primary or contributing cause of
11.31% deaths in United States in 2003, and the estimated
direct and indirect cost of high blood pressure was $63.5
billion in 2006.*" If further validation of the effectiveness of
meditation on hypertension control is obtained, cost-effec-
tive intervention programs could result in significant lives
saved and savings to individuals. Hypertension is also a
major risk factor for cardiovascular disease and stroke, and
it is estimated that a population-wide 2-mm Hg reduction
in diastolic blood pressure could prevent 6% risk of coro-
nary heart disease and 15% risk of stroke or transient is-
chemic attack.*! Previous study showed that a 12mm Hg
decrease in systolic blood pressure for 10 years was thought
to prevent 1 death for every 11 patients treated.*> The de-
crease in blood pressure associated with meditation treat-
ment could potentially lead to decrease in cardiovascular
mortality and morbidity.
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The present study also showed that meditation was associ-
ated with greater decline in diastolic blood pressure compared
to conventional treatment. The rate of decline was greater for
patients with both hypertension and type 2 diabetes, with an
estimated 12mm Hg reduction in diastolic blood pressure.
Hypertensive diabetic patients are at a greater risk of devel-
oping complications such as retinopathy** and nephropathy.**
For patients with type 2 diabetes, tight blood pressure control
reduced by 32% the risk of diabetes-associated death, by 44%
the risk of stroke, and by 37% the risk of microvascular disease
than less tight control.*> While it requires three or more drugs
for patients with type 2 diabetes to control blood pressure,
meditation may be an effective lifestyle intervention for hy-
pertension management.

The study was subject to several limitations. Because this
was an observational cohort study, participants were self-
selecting into the study groups. It was possible that individ-
uals who practice meditation regularly could response better
to treatment than controls. The distribution of confounders
between two study groups could not be balanced by ran-
domization. Although results were adjusted for covariates
such as baseline quality-of-life values, duration of meditation,
and other confounders, between-group differences could still
exist. The small percentage of foreign patients recruited in the
study might influence the generalizability of the results. In
multivariate analysis, Indian nationality was associated with
higher psychologic quality of life than non-Indians. However,
the effect of meditation treatment versus controls was signif-
icant after controlling for country difference. The study eval-
uated the effect of meditation within the specific setting of the
Health Center, and the effect could be partly attributable to
the rigorous life in the Health Center. Doctors in the Health
Center also meditated, which could contribute to better health
care delivery and less perceived anxiety in patients. Quality of
life is best measured by self-report. The concern regarding
responses that were positive but not truthful was controlled in
the study by adjusting the tendency to provide socially de-
sirable answers. The sample size of the hypertensive subgroup
was small; nevertheless, within-group or between-group dif-
ferences in blood pressure were sufficient to result in rea-
sonable power. The estimated post-hoc statistical power of
observing the 9.41 mm Hg decline in systolic blood pressure
was 62% in the study.

A common challenge in behavioral studies is the re-
cruitment and retention of the participants. This challenge
did not hamper the current study, and the retention rate
was very high. Since the study period was brief (2-week
commitment from each subject), the burden of participation
was minimized.

Based on the finding of the study, we suggest future
investigations on the effect of Sahaja yoga meditation on
hypertension or hyperglycemia control. Another area for
investigation is derived from the observation that partici-
pants in the meditation group did not smoke or consume
alcohol; how meditation influences health behavior and in-
terferes with disease progression is to be elucidated.

Conclusions

The current study reports that patients who receive Sahaja
yoga meditation treatment in conjunction with conventional
treatment benefit in perceived quality of life, anxiety, and
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hypertension control. Further investigation on the effective-
ness of Sahaja yoga meditation for managing chronic condi-
tions, such as prehypertension, hypertension, and type 2
diabetes is recommended.

Acknowledgment

The study was sponsored by the travel grant of University
of Pittsburgh. The authors would like to express their grati-
tude to Dr. Isha Pandilwar (International Sahaja Yoga Re-
search and Health Center), Drs. Prashant Salvi and Reshma
Vishnani (Mahatma Gandhi Mission Hospital) for their as-
sistance with data collection, and Ms. Tracy Tischuk for ed-
itorial support.

Disclosure Statement

Dr. Sandeep Rai and Dr. Madhur Rai were both affiliated
with International Sahaja Yoga Research and Health Center.

References

1. Testa MA, Simonson DC. Assessment of quality-of-life out-
comes. NEJM 1996;334:835-840.

2. Mendlowicz MV, Stein MB. Quality of life in individuals
with anxiety disorders. Am | Psychiatry 2000;157:669-682.

3. Hoffman C, Rice D, Sung HY. Persons with chronic con-
ditions: Their prevalence and costs. JAMA 1996;276:1473—
1479.

4. Kessler RC, Davis RB, Foster DF, et al. Long-term trends in
the use of complementary and alternative medical therapies
in the United States. Ann Intern Med 2001;135:262-268.

5. Astin JA, Shapiro SL, Eisenberg DM, Forys KL. Mind-body
medicine: State of the science, implications for practice. ] Am
Board Fam Pract 2003;16:131-147.

6. Reibel DK, Greeson JM, Brainard GC, Rosenzweig S.
Mindfulness-based stress reduction and health-related
quality of life in a heterogeneous patient population. Gen
Hosp Psychiatry 2001;23:183-192.

7. Curiati JA, Bocchi E, Freire JO, et al. Meditation reduces
sympathetic activation and improves the quality of life in
elderly patients with optimally treated heart failure: A pro-
spective randomized study. ] Altern Complement Med
2005;11:465-472.

8. Williams AL, Selwyn PA, Liberti L, et al. A randomized
controlled trial of meditation and massage effects on quality
of life in people with late-stage disease: A pilot study.
J Palliat Med 2005;8:939-952.

9. Lou HC, Kjaer TW, Friberg L, et al. A 150-H20 PET study of
meditation and the resting state of normal consciousness.
Hum Brain Mapp 1999;7:98.

10. Manocha R, Black D, Sarris J, et al. A randomized, controlled
trial of meditation for work stress, anxiety and depressed
mood in full-time workers. eCAM 2011,2011:960583. Epub
2011 Jun?.

11. Aftanas LI, Golosheikin SA. Changes in cortical activity in
altered states of consciousness: The study of meditation by
high-resolution EEG. Hum Physiol 2003;29:143-151.

12. Aftanas LI, Golocheikine SA. Human anterior and frontal
midline theta and lower alpha reflect emotionally positive
state and internalized attention: High-resolution EEG in-
vestigation of meditation. Neurosci Lett 2001;310:57-60.

13. Aftanas LI, Golocheikine SA. Non-linear dynamic com-
plexity of the human EEG during meditation. Neurosci Lett
2002;330:143-146.



596

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ray WJ, Cole HW. EEG alpha activity reflects attentional
demands, and beta activity reflects emotional and cognitive
processes. Science 1985;228:750-752.

Molle M, Marshall L, Wolf B, et al. EEG complexity and
performance measures of creative thinking. Psychophysiol-
ogy 1999;36:95-104.

Inanaga K. Frontal midline theta rhythm and mental activ-
ity. Psychiatry Clin Neurosci 1998;52:555-566.

Mind-Body Interventions. In: Alternative Medicine: Expand-
ing Medical Horizons: A Report to the MH on Alternative
Medical Systems and Practices in The United States.
Washington, DC: National Institutes of Health, Office of
Alternative Medicine, 1995.

Travis F. Autonomic and EEG patterns distinguish trans-
cending from other experiences during Transcendental
Meditation practice. Int J Psychophysiol 2001;42:1-9.

Travis F, Wallace RK. Autonomic and EEG patterns during
eyes-closed rest and transcendental meditation (TM) prac-
tice: The basis for a neural model of TM practice. Conscious
Cogn 1999;8:302-318.

Istratov EN, Lyubimov NN, Oriova TV. Dynamic charac-
teristics of modified consciousness during and after Trans-
cendental Meditation. Bull Exp Biol Med 1996;121:117-119.
Knott V, Mahoney C, Kennedy S, Evans K. EEG power,
frequency, asymmetry and coherence in male depression.
Psychiatry Res 2001;106:123-140.

Davidson RJ, Kabat-Zinn J, Schumacher J, et al. Alterations
in brain and immune function produced by mindfulness
meditation. Psychosom Med 2003;65:564-570.

Bonanno GA, Singer JL. Repressive personality style: theo-
retical and methodological implications for health and pa-
thology. In: Singer JL, ed. Repression and Dissociation:
Implications for Personality Theory, Psychopathology, and
Health. Chicago: University of Chicago Press, 1990:435-470.
Harmon-Jones E, Allen JJ. Anger and frontal brain activity:
EEG asymmetry consistent with approach motivation de-
spite negative affective valence. ] Pers Soc Psychol 1998;74:
1310-1316.

Panjwani U, Selvamurthy W, Singh SH, et al. Effect of Sahaja
yoga meditation on auditory evoked potentials (AEP) and
visual contrast sensitivity (VCS) in epileptics. Appl Psycho-
physiol Biofeedback 2000;25:1-12.

Rai U. Medical Science Enlightened: New Insight into Vi-
bratory Awareness for Holistic Health Care. New Delhi: Life
Eternal Trust, 1993:90-97.

Manocha R, Marks GB, Kenchington P, et al. Sahaja yoga in
the management of moderate to severe asthma: A rando-
mised controlled trial. Thorax 2002;57:110-115.

Manochal R, Semmar B, Black D. A pilot study of a mental
silence form of meditation for women in perimenopause.
J Clin Psychol Med Settings 2007;14:266-273.

Harrison LJ, Manocha R, Rubia K. Sahaja Yoga Meditation
as a family treatment programme for children with attention
deficit-hyperactivity disorder. Clin Child Psychol Psychiatry
2004;9:479-497.

Rai U. Medical Science Enlightened: New Insight into Vi-
bratory Awareness for Holistic Health Care. New Delhi: Life
Eternal Trust, 1993:58-60.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

CHUNG ET AL.

WHOQOL-BREF. Introduction. Administration, scoring
and generic version of the assessment, Geneva, Swaziland.
World Health Organization. Online document at: http://
www.who.int/mental_health/media/en/76.pdf Accessed
June 30, 2008.

WHOQOL SRPB Group. A cross-cultural study of spiritu-
ality, religion, and personal beliefs as components of quality
of life. Soc Sci Med 2006;62:1486-1497.

Westhuis D, Thyer BA. Development and Validation of the
Clinical Anxiety Scale: A Rapid Assessment Instrument for
Empirical Practice. Educ Psychol Meas 1989;49:153-163.
Hays RD, Hayashi T, Stewart AL. A five-item measure of
socially desirable response set. Educ Psychol Meas 1989;49:
629-636.

WHOQOL-SRPB Users Manual Scoring and Coding for the
WHOQOL SRPB Field-Test Instrument (2002), Geneva,
Swaziland. World Health Organization. Online document
at:  www.who.int/mental_health/evidence/whoqol_srpb_
users_manual_rev_2005.pdf Accessed March 20, 2009.
Stewart AL, Greenfield S, Hays RD, et al. Functional status
and well-being of patients with chronic conditions: Results
from the Medical Outcome Study. JAMA 1989;262:907-913.
Mitchell DJ, McNaughton N, Flanagan D, Kirk IJ. Frontal-
midline theta from the perspective of hippocampal “theta”.
Prog Neurobiol 2008;86:156-185.

Inanaga K. Frontal midline theta rhythm and mental activ-
ity. Psychiatry Clin Neurosci 1998;52:555-566.

Aftanas L, Golosheykin S. Impact of regular meditation
practice on EEG activity at rest and during evoked negative
emotions. Int ] Neurosci 2005;115:893-909.

Thom T, Haase N, Rosamond W, et al. Heart disease and
stroke statistics—2006 update: A report from the American
Heart Association Statistics Committee and Stroke Statistics
Subcommittee. Circulation 2006;113:e85-e151.

Cook NR, Cohen J, Hebert PR, et al. Implications of small
reductions in diastolic blood pressure for primary preven-
tion. Arch Intern Med 1995;155:701-709.

American Diabetes Association. Treatment of hypertension in
adults with diabetes. Diabetes Care 2003;26(suppl 1):s80-s82.
Knowler WC, Bennett PH, Ballantine EJ. Increased incidence
of retinopathy in diabetes with elevated blood pressure.
NEJM 1980;302:645-650.

Maser R. Epidemiological correlates of diabetic neuropathy.
Diabetes 1989;38:1456-1461.

U.K. Prospective Diabetes Study Group: Tight blood pres-
sure control and risk of macrovascular and microvascular
complications in type 2 diabetes: UKPDS 38. BMJ 1998;317:
703-713.

Address for correspondence:

Sheng-Chia Chung, PhD

Department of Epidemiology and Public Health
University College London

1-19 Torrington Place

London, WCIE 6BT

United Kingdom

E-mail: s.chung@ucl.ac.uk



