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Blood Pressure Response to Transcendental
Meditation: A Meta-analysis
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Background
Prior clinical trials suggest that the Transcendental Meditation
technique may decrease blood pressure of normotensive and
hypertensive individuals but study-quality issues have been
raised. This study was designed to assess effects of Transcendental
Meditation on blood pressure using objective quality assessments
and meta-analyses.
Methods
PubMed and Cochrane databases through December 2006 and
collected publications on Transcendental Meditation were searched.
Randomized, controlled trials comparing blood pressure responses
to the Transcendental Meditation technique with a control group
were evaluated. Primary outcome measures were changes in
systolic and diastolic blood pressure after practicing Transcendental
Meditation or following control procedures. A specific rating system
(0–20 points) was used to evaluate studies and random-effects
models were used for meta-analyses.

Chronic stress may play an important role in initiating and
maintaining hypertension for many individuals.1 Behavioral
approaches to reduce chronic stress and lower blood pressure
have been evaluated in modern clinical studies for >40 years.2
Many clinical trials have examined the effects of cognitive
behavioral techniques on blood pressure.3 While a number
of randomized clinical trials4–10 have evaluated the effects of
the Transcendental Meditation technique on blood pressure,
the quality and potential bias of these previous studies have
been criticized.11 Two recent high-quality randomized controlled trials12,13 have evaluated the effects of Transcendental
Meditation on blood pressure of hypertensive subjects, but
there have been no quantitative meta-analyses of all these
studies.
Many agencies and reviewers have proposed rating systems
to assess the methodological quality of randomized controlled trials. Recently the Agency for Healthcare Research and
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Results
Nine randomized, controlled trials met eligibility criteria.
Study-quality scores ranged from low (score, 7) to high (16) with
three studies of high quality (15 or 16) and three of acceptable
quality (11 or 12). The random-effects meta-analysis model for
systolic and diastolic blood pressure, respectively, indicated that
Transcendental Meditation, compared to control, was associated with
the following changes: −4.7 mm Hg (95% confidence interval (CI),
−7.4 to −1.9 mm Hg) and −3.2 mm Hg (95% CI, −5.4 to −1.3 mm Hg).
Subgroup analyses of hypertensive groups and high-quality studies
showed similar reductions.
Conclusions
The regular practice of Transcendental Meditation may have the
potential to reduce systolic and diastolic blood pressure by ~4.7 and
3.2 mm Hg, respectively. These are clinically meaningful changes.
Am J Hypertens 2008; 21:310-316 © 2008 American Journal of Hypertension, Ltd.

Quality (U.S. Department of Health and Human Services)
reviewed 20 scales, 11 checklists, 10 rating systems, and
8 other guidance documents related to randomized controlled trials.14 They recommended the use of a scale or checklist
tailored to the intervention under analysis to include the following elements: study population, randomization, blinding,
intervention, outcomes, statistical analyses, and funding or
sponsorship. The scale proposed by Jadad and colleagues15
addressing randomization, blinding, and dropouts has been
widely used. A description of the intervention is especially
important for non-pharmacological trials,3,14 and rigorous attention to blood pressure measurements is essential for
hypertension trials.3,16
The objective of this study was to identify randomized controlled trials assessing effects of Transcendental Meditation
related to blood pressure, develop an objective assessment for
non-pharmacological trials related to blood pressure, and to
perform meta-analyses of randomized controlled trials assessing the effects of the Transcendental Meditation program
related to blood pressure.
Methods

Data sources and services. We performed a thorough literature search by using the Cochrane Library and PubMed
(National Library of Medicine, Bethesda, MD) through
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31 December 2006 (using combinations of meditation,
Transcendental Meditation, blood pressure, and hypertension
as search terms) and consulted the reference lists of retrieved
articles and review articles. We reviewed the five volumes of
Collected Papers on Scientific Research on the Transcendental
Meditation Program17–19 and >1,600 references provided by
Murphy and Donovan.20
Study selection. For analysis, we selected randomized, controlled clinical trials that used Transcendental Meditation as
a primary intervention and evaluated blood pressure changes
as a primary or secondary outcome measure. We identified
19 full reports of clinical studies related to Transcendental
Meditation and hypertension; these studies could be
classified as randomized controlled trials suitable for analysis (9),4–10,12,13 randomized controlled trials excluded from
analysis (3), and observational studies without either randomization or control groups (7).
Data extraction and quality assessment. Based on recommendations from multiple agency and reviewer publications
we selected the following 11 elements for evaluation: subject
selection,14,21 randomization,3,15,21 blinding,15,21 description of therapeutic intervention,3,14 baseline blood pressure
assessment after screening visit,3,11 description of subjects
not completing the study,15,21 acceptable subject completion
rates,3 appropriate measurements of blood pressure,3,11,16,21
data analysis,11,14 information on adverse effects,22,23 and
information on funding or support.11,14 These references providing recommendations for assessing randomized controlled
trials could be assigned to the following categories: general
guidelines,14,21,22 hypertension trials,11,16 and Transcendental
Meditation and blood pressure.3,11,23 Following the process
delineated by Jadad and colleagues,15 we assigned scores from
0 to 3 for each element as follows: subject selection—0: not
defined, 1: defined, 2: no prior Transcendental Meditation
experience noted; randomization—0: not randomized, 1: randomized, 2: delineated randomization process; blinding—0:
not blinded, 1: evaluators blinded (double blinding is not
possible with Transcendental Meditation studies so no Jadad
score of 2 was available); description of therapeutic intervention (Transcendental Meditation)—0: not provided, 0.5: limited description, 1: fully described, 2: frequency monitored,
3: weekly meditations averaging >75% of goal (10.5 times/
week); baseline blood pressure assessment after screening
visit—0: not done, 1: done; description of subjects not completing the study—0: not provided, 1: detailed; acceptable subject completion rates—since there were not specific recommendations we assigned 0 for completion rates of <75% at
12–25 weeks or <50% at 26–52 weeks, completion rates that
were better than these criteria were assigned 1; appropriate
measurements of blood pressure—0: single measurements,
1: multiple measurements, 2: multiple automated measurements, 3: ambulatory blood pressure measurements;16,24
data analysis—1: appropriate, 2: intention-to-treat analysis,
3: analysis of data in blinded fashion; information on adverse
AMERICAN JOURNAL OF HYPERTENSION | VOLUME 21 NUMBER 3 | MARCH 2008

effects—0: not mentioned, 1: mentioned, 2: detailed information provided; and information on funding or support—0: not
provided, 1: provided. The maximum possible score was 20.
Data synthesis and analysis. Data from studies were extracted
and tabulated by first author (J.W.A.) and independently confirmed by second author (C.L.). Two authors (J.W.A., R.J.K.)
and a graduate student (Manan Jhaveri, Public Health College,
University of Kentucky) independently reviewed studies and
assigned quality scores; agreement was achieved by jointly
reviewing studies and discussion.
Nine randomized controlled trials that met enrollment criteria were analyzed. Each study had a control group and a
Transcendental Meditation treatment group with patients randomly assigned to the groups; comparator treatment groups—
Shavasana,4 mental relaxation,5 mindfulness training,5 or
progressive muscle relaxation6,12—were not analyzed. Two
end points were assessed: mean net changes (treatment minus
control) from baseline in systolic and diastolic blood pressure. The standard deviations (s.d.) of mean net changes were
not reported for some studies and were calculated as follows:
Pearson correlations of s.d. between baseline and follow-up
were estimated from studies with complete data after assuming equal variance at baseline and follow-up; this was used to
estimate the s.d. of mean net changes for studies with incomplete data, since these studies provided s.d. for baseline and
follow-up values. Four studies had blood pressure measurements at multiple follow-up times; in three studies4,10,12
changes over time did not differ significantly and mean values
for all follow-up values were used. In one study,6 the blood
pressure changes at 3 months differed significantly from values of 1 and 2 months so the 3-month values were included
in the analysis. To examine whether there was a difference
between the two groups, for each endpoint, a meta-analysis
of these mean differences was performed. Because the clinical
designs were heterogeneous, a random-effects model was fitted for each end point as previously described.25 Calculations
related to the meta-analyses were done in Number Crunching
Statistical System. (J. Hintze, Number Cruncher Statistical
Systems, Version 2000, Kaysville, Utah).
Results

Nine randomized controlled trials were suitable for ana
lyses.4–10,12,13 Three randomized controlled trials were
excluded for the following reasons: one included lifestyle
interventions in addition to Transcendental Meditation,26
one did not have a randomized control group,27 and one used
a Transcendental Meditation-like procedure that did not
include the standard Transcendental Meditation teaching
protocol or certified trainer.28 Three abstracts of studies were
reported in full publications as follows: Wenneberg et al.,7
Schneider et al.,6 and Castillo-Richmond et al.,8 and one
report was a subgroup analysis of the study reported earlier.6
Some characteristics of the studies are listed in Table 1. All
were randomized, controlled, parallel trials, but one5 used
subjects on a waiting list as controls. Subjects ranged in age
311
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from adolescents to seniors, some were normotensive, some
were hypertensive, and some were on antihypertensive medications. Most studies included men and women, but adequate
data were not available for subgroup analyses. In the control
groups, 344 subjects were enrolled and 76.2% completed the

trial; in the Transcendental Meditation groups, 367 subjects
were enrolled and 77.1% completed the trial. Two studies4,5
had completion groups of under ten subjects limiting the statistical power of these studies. The duration of studies ranged
from 8 to 52 weeks with a median duration of 15 weeks.

Table 1 | Study characteristics

Study

Subject
No. on
characteristics Control/TM Hypertension Trial Intervention

Bagga and
Gandhi4

Medical
students

Alexander et al.5

Schneider et al.6

Control
Group

Subjects
Control/
%
Age Completion
(%)
Weeks Intervention Male (years)

6/6

No

RCT-P

TM

Relaxation

12

6/6

0

19

100

Elderly
retirement
home
residents

20/11

No

RCT-P

TM

Untreated

13

11/21

17.8

81

81

Older,
hypertension

36/38

Yes

RCT-P

TM

HE

13

38/36

41

66

85

Wenneberg et al.7 Healthy men

32/32

No

RCT-P

TM

HE

15

32/32

100

25

63

Castillo-Richmond Hypertensive
et al.8
adults

71/67

Yes

RCT-P

TM

HE

29

67/71

31.5

54

44

Barnes et al.9

Adolescents

17/18

High normal RCT-P

TM

HE

8

18/17

54.5

17

94

Barnes et al.10

Adolescents

77/79

High normal RCT-P

TM

HE

17

77/79

63

16

64

Schneider et al.12

Hypertensive
adults

44/54

Yes

RCT-P

TM

HE

52

44/54

48.5

48

69

Paul-Labrador
et al.13

CHD

51/52

Yes (62%)

RCT-P

TM

HE

16

51/52

81.5

68

82

CHD, coronary heart disease; HE, health education; RCT-P, Randomized controlled trial-Parallel; TM, Transcendental Meditation.

Table 2 | Rating of clinical trials

Study

Funding
Baseline
TM
or
BP
BP
Completion
Adverse
Subject
Single (session/
rates
Analysis effects support Sum
selection Randomization blind week) evaluation measurements Dropouts

Bagga and
Gandhi4

1

1

0

1 (nr)

0

1

1

1

1

0

0

7

Alexander
et al.5

1

2

1

2 (nr)

0

1

0

1

1

1

1

11

Schneider
et al.6

1

2

1

3 (12.9)

1

3

1

1

2

0

1

16

Wenneberg
et al.7

1

1

1

2 (8.6)

0

3

1

0

1

0

1

11

CastilloRichmond
et al.8

1

2

1

2 (nr)

2

1

0

0

2

0

1

12

Barnes et al.9

1

1

0

1.5 (10.3)

1

2

1

1

1

0

1

9.5

Barnes
et al.10

1

1

0

1.5 (9.8)

1

3

1

0

1

0

1

9.5

Schneider
et al.12

1

2

1

3 (10.6)

1

2

1

1

2

0

1

15

PaulLabrador
et al.13

2

2

1

3 (~13)

1

1

1

1

1

1

1

15

Maximum
Score

2

2

1

3

1

3

1

1

3

2

1

20

nr, not reported; TM, Transcendental Meditation.
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Table 3 | Blood pressure values at baseline and completion of trial with changes for control and TM subjects
Group

Systolic blood pressure
Baseline mean
(s.d.)

Bagga and Gandhi4
Alexander et al.5
Schneider et al.6
Wenneberg et al.7
Castillo-Richmond et al.8
Barnes et al.9
Barnes et al.10
Schneider et al.12
Paul-Labrador et al.13

Final mean
(s.d.)

Diastolic blood pressure

Change mean
(s.d.)

Baseline mean
(s.d.)

Final mean
(s.d.)

Change mean
(s.d.)

Control

119.6 (3.2)

120.0 (3.3)

0.4 (2.7)

78.3 (4.1)

79.3 (2.6)

1.0 (2.8)

TM

117.6 (7.5)

110.4 (4.9)

−7.3 (5.8)

77.6 (4.1)

73.7 (4.1)

−3.9 (5.2)

Control

NA

135.3

0.0 (12.8)

NA

NA

NA

TM

NA

125.4

−9.9 (11.5)

NA

NA

NA

Control

150.4 (14.3)

NA

−0.2 (12.3)

91.7 (9.2)

NA

0.8 (9.9)

TM

145.4 (12.3)

NA

−10.9 (12.6)

93.7 (9.3)

NA

−5.6 (6.6)

Control

128.8 (6.2)

NA

−1.3 (8.0)

70.6 (3.8)

NA

0.5 (7.6)

TM

128.8 (6.7)

NA

1.4 (7.1)

70.6 (4.9)

NA

−4.8 (9.0)

Control

149.7 (13.7)

NA

−6.7 (12.8)

87.6 (10.2)

NA

−5.9 (8.6)

TM

145.5 (13.2)

NA

−7.8 (10.3)

83.4 (9.9)

NA

−3.5 (7.6)

Control

118.8 (8.2)

121.4 (11.2)

2.6 (8.1)

59.7 (5.8)

60.8 (7.9)

1.2 (5.8)

TM

124.7 (9.1)

119.9 (9.1)

−4.8 (8.3)

61.6 (7.1)

58.1 (8.5)

−3.5 (9.9)

Control

130.6 (7.8)

130.5 (8.5)

−0.1 (6.7)

75.8 (5.7)

75.9 (8.1)

0.1 (5.9)

TM

129.2 (7.8)

125.7 (8.5)

−3.6 (7.5)

75.3 (6.4)

71.7 (8.1)

−3.7 (9.2)

Control

144.4 (17.2)

NA

−0.9 (17.2)

95.7 (3.6)

NA

−2.6 (6.4)

TM

142.1 (13.5)

NA

−3.1 (13.5)

95.1 (4.1)

NA

−5.7 (6.0)

Control

127.4 (15.5)

130.5 (16.1)

3.1 (13.1)

76.2 (9.2)

76.5 (9.9)

0.3 (8.0)

TM

126.4 (14.4)

123.5 (14.9)

−2.9 (13.4)

73.8 (9.7)

73.4 (8.4)

−0.4 (11.5)

NA, not available; TM, Transcendental Meditation.

Rating of studies

The ratings of studies are presented in Table 2. All studies
provided adequate-to-complete data on subject selection and
randomization. Six studies were single blinded with blood
pressure measurements performed by personnel blinded
to the assignment of subjects. Seven studies indicated that
Transcendental Meditation training was provided in a
standardized manner by a certified teacher. The two studies
of Barnes and colleagues9,10 were assigned a score of 0.5 for
training, since the training procedure was not well described.
One study4 did not monitor the frequency of meditations,
one5 collected this information but did not report it, and one8
reported information on class attendance but not on meditation frequency. Two studies reported excellent adherence or
>90% to twice daily meditation,6,13 one reported very good
adherence (>75%) over a 1-year period (10.6), two reported
acceptable adherence of >70% (10.3 and 9.8), and one had
poor adherence of <70% (8.6).
Three studies did not obtain blood pressure values at multiple visits for baseline assessment after screening measurements
(Table 3). All studies obtained multiple blood pressure
measurements at each visit. Three studies employed ambulatory blood pressure measurements, two used multiple,
automated blood pressure measurements, and one used home
blood pressure measurements. Two studies did not provide
information about subjects who dropped out of the study.
Completion rates (Table 1) were considered excellent for the
top two studies (94–100%) and very good for the next three
AMERICAN JOURNAL OF HYPERTENSION | VOLUME 21 NUMBER 3 | MARCH 2008

studies (81–85%). Because of the 52-week duration, the second
study of Schneider and colleagues12 was considered acceptable.
The lowest three studies (the lowest tertile) with completion
rates of 43–64% were below our arbitrary criteria for acceptance and received no points in this category. Data analysis was
acceptable for all studies, and three studies provided intentionto-treat analyses but none reported that the analyses were done
blinded to group assignment.
Only limited information was provided about adverse or
side effects (Table 2). Two studies provided limited information, and one study6 collected this information but did not
report it. Alexander and colleagues5 reported that subjects who
practiced Transcendental Meditation were significantly more
relaxed (P < 0.001) and less bored (P < 0.01) than controls,
while Paul-Labrador and colleagues13 reported that subjects
who practiced Transcendental Meditation had significantly
less anger (P = 0.04) and that depression and life stressors did
not differ from control subjects. Information about funding
was provided by eight of the nine studies.
This rating evaluation suggests that three studies were of high
quality with scores of 15 (75%) or higher, three were of acceptable quality (scores of >50%), and three were of suboptimal
quality (Table 2).
Meta-analysis data

For each study and group, the following summaries were
developed: baseline blood pressures, mean change scores
(follow-up minus baseline), and sample standard deviation
313
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−135

Bagga (1983)
Alexander (1989)

−7.7

−20.5

−9.9
−16.5

Schneider (1995)

−18

0.7

−10.7

−4.9
−2.1

Wenneberg (1997)
−7.0

Castillo-Richmond (2000)
−13.2

Barnes (2001)

−1.0

−7.4

7.5
5.0

−1.6

−6.3 −3.5 −0.6

Barnes (2004)

−8.4

Schneider (2005)
−11.8

Paul-Labrador (2006)

−2.2
−6.0

3.9

−0.2

−7.4 −4.7 −1.9

Combined

−9.4

Hypertension

−5.1

−11.2

High quality
−25

2.7

−20

−15

−0.8

−6.4

−10

−1.6

−5

0

5

10

Systolic blood pressure change

Figure 1 | Systolic blood pressure responses. Values are mean differences
(TM minus control) with 95% confidence limits. Combined values for nine
studies are presented. Values for four studies of hypertensive subjects6,8,12,13
and the three highest quality studies6,12,13 are presented.

Bagga (1983)
Schneider (1995)
Wenneberg (1997)

−4.9

−10.3
−10.3
−10.7

−6.4

0.4
−2.5

−4.7

0.1
−1.8

Castillo-Richmond (2000)
Barnes (2001)

−5.5

−0.6

−3.1

Discussion

−0.6

−5.1

Paul-Labrador (2006)

6.6

1.0

−3.7

−6.8

Schneider (2005)

−0.7

3.7

−5.1 −3.2 −1.3

Combined

−5.4

Hypertension

−6.2

High quality
−15

−4.7

−10.4

Barnes (2004)

2.4

−10

−5

−2.1
−3.4

1.3

−0.7

0

5

10

Diastolic blood pressure change

Figure 2 | Diastolic blood pressure responses. Values are mean differences
(TM minus control) with 95% confidence limits. Combined values for nine
studies are presented. Values for four studies of hypertensive subjects6,8,12,13
and the three highest quality studies6,12,13 are presented.

of the change score. In addition, estimated mean difference
in these two change scores, s.e. and 95% confidence interval (CI)
are listed per study. The Cochran’s Q value for systolic blood
pressure was 16.75 (P = 0.011) and for diastolic blood pressure, 12.44 (P = 0.080). Because of significant heterogeneity
across studies for systolic blood pressure the random-effects
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model for meta-analysis was applied. The fixed-effects model
yielded mean differences that were very similar to those for
the random-effects model (data not shown). The estimated
combined mean differences between the groups across all
nine reports for systolic blood pressure and eight for diastolic
blood pressure, estimated s.e. and 95% CI are presented in
Figures 1 and 2.
The practice of Transcendental Meditation was associated
with significantly greater reductions in systolic and diastolic
blood pressures compared to control groups. Eight of nine
reports indicate that systolic blood pressure was lower in the
Transcendental Meditation group than the control group
with an unweighted mean difference of −5.1 mm Hg. The
variance-weighted mean difference (meta-analysis) in systolic
blood pressure for the nine studies was −4.7 (95% CI, −7.4
to −1.9) mm Hg (Figure 1). Subgroup analyses of the four
studies6,8,12,13 that included hypertensive adults were done.
The weighted mean difference in systolic blood pressure for
these hypertensive subjects was −5.1 (95% CI, −9.4 to −0.8)
mm Hg. The three studies6,12,13 with high-quality scores (15,
15, 16) were also assessed, and the weighted mean difference
in systolic blood pressure was −6.4 (95% CI, −11.2 to −1.6)
(Figure 1).
Seven of eight studies reporting diastolic blood pressure
noted a reduction in values in the Transcendental Meditation
groups with an unweighted mean difference of −3.3 mm Hg.
The variance-weighted mean difference in diastolic blood
pressure for the eight studies was −3.2 (95% CI, −5.1 to −1.3)
mm Hg (Figure 2). The weighted mean difference in diastolic blood pressure for the four groups, including hypertensive
adults, was −2.1 (95% CI, −5.4 to +1.3). The diastolic blood
pressure weighted mean difference for three high-quality studies was −3.4 (95% CI, −6.2 to −0.7) (Figure 2).
The effects of Transcendental Meditation on blood pressure have been addressed in nine randomized controlled trials, and four have evaluated hypertensive adults with three of
these studies having high-quality ratings. The studies suggest
that Transcendental Meditation is associated with approximate reductions of systolic and diastolic blood pressure of
4.7 mm Hg and 3.2 mm Hg, respectively. Similar reductions
were observed in normotensive and hypertensive individuals. Blood pressure reductions of this magnitude would be
expected to be accompanied by significant reductions in risk
for atherosclerotic cardiovascular disease.29
Clinical trials using behavioral interventions provide challenges, because appropriate placebos are not available and
double blinding is not possible. While subjects cannot be
blinded, care can be taken to blind personnel doing assessments and data analyses. Six of the nine trials used single
blinding, but none indicated that data analyses were done by
individuals blinded to the group assignment. Only three studies used home or ambulatory blood pressure monitoring—
a widely recommended procedure.16 Three studies had average
sample sizes of <20 for groups completing the trial suggesting
MARCH 2008 | VOLUME 21 NUMBER 3 | AMERICAN JOURNAL OF HYPERTENSION
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that they were underpowered to detect blood pressure changes
of the expected magnitude.
Prior studies of Transcendental Meditation and blood pressure have been criticized because of the quality of the trials,11,23
potential side effects of Transcendental Meditation,23 and
potential bias of investigators.11,23 Our assessment suggests
that at least three trials related to Transcendental Meditation
and blood pressure have been of high quality. The anecdotal
reports of adverse psychological effects30 or increased seizures30 have not been documented in randomized controlled
trials. Two of the randomized controlled trials in this review5,13
indicated that psychological function was improved with
Transcendental Meditation, while another study6 collected
information but did not mention differences in side effects
between groups. Rigorous analyses of available data suggest
that Transcendental Meditation tends to decrease anxiety and
have other psychological benefits.31–33 Further analyses are
required to assess these effects.
Probably all investigators bring bias to implementation of
clinical trials—either enthusiasm or skepticism.34 Our early
hypothesis that oat bran would effectively lower serum cholesterol values was supported by an enthusiastic team and
volunteers who were eager to participate.35 The “oatbran
craze” was ended by a skeptical team using dietitians as volunteers.36 Clinical trials related to lifestyle may be performed
more skillfully by experienced experts in the field—such as
exercise, nutrition, or behavioral specialists. Instead of criticizing the credentials, interests or affiliation of the investigative team, it may be more appropriate to rigorously assess the
quality of the trial and expect that any bias will be minimized
by the following measures: provision of suitable information to potential subjects, appropriate screening and selection of subjects, use of a rigorous randomization process,
skilled training of subjects about the intervention, state-ofthe-art measurements of outcome variables, blinding in data
collection and analysis, diligent collection of adverse event
information, and full disclosure of any potential conflicts of
interest.11,37,38
In conclusion, most of the randomized clinical trials examining the effects of Transcendental Meditation on blood
pressure suggest that this practice lowers blood pressure.
A random-effects meta-analysis of nine trials suggests that
Transcendental Meditation is associated with a significant
reduction in systolic and diastolic blood pressure of ~5 and
3 mm Hg, respectively. Sustained blood pressure reductions
of this magnitude are likely to significantly reduce risk for
cardiovascular disease.
Acknowledgments: This study was designed by J.W.A. who conducted the
literature search. Statistical analyses were done by C.L. under the supervision
of R.J.K. The study rating system was developed by J.W.A. with input from
R.J.K. Studies were scored independently by three individuals (J.W.A., R.J.K.,
and Manan Jhaveri), and consensus values were established by conference
discussion. J.W.A. drafted the manuscript and R.J.K. and C.L. reviewed and
provided input; all authors reviewed the final manuscript and agree with the
content. This research was funded, in part, by the HCF Nutrition Foundation
and by an unrestricted gift from Howard Settle. During a 1-year study period
J.W.A. received partial salary support from Mr Settle. Mr Settle had no input
AMERICAN JOURNAL OF HYPERTENSION | VOLUME 21 NUMBER 3 | MARCH 2008

on any aspect of the study and received a draft copy as a courtesy but had no
input on the content of this manuscript. J.W.A. has no other connections to
groups related to Transcendental Meditation and declares no other financial
interests or conflicts related to the subject of this manuscript.
Disclosure: The authors declared no conflict of interest.
1.
2.
3.
4.
5.
6.

7.

8.
9.
10.
11.
12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

Flaa A, Mundal HH, Eide I, Kjeldsen S, Rostrup M. Sympathetic activity and
cardiovascular risk factors in young men in the low, normal, and high blood
pressure ranges. Hypertension 2006; 47:396–402.
Datey KK, Deshmukh SN, Dalvi CP, Venekar SL. ‘Shavasana’: a yogic exercise in the
management of hypertension. Angiology 1969; 20:325–333.
Eisenberg DM, Delbanco TL, Berkey CS, Kaptchuk TJ, Kupelnick B, Kuhl J,
Chalmers TC. Cognitive behavioral techniques for hypertension: are they
effective? Ann Intern Med 1993; 118:964–972.
Bagga OP, Gandhi A. A comparative study of the effect of  Transcendental
Meditation (T.M.) and Shavasana practice on cardiovascular system.
Indian Heart J 1983; 35:39–45.
Alexander CN, Langer EJ, Newman RI, Chandler HM, Davies JL.
Transcendental meditation, mindfulness, and longevity: an experimental
study with the elderly. J Pers Soc Psychol 1989; 57:950–964.
Schneider RH, Staggers F, Alxander CN, Sheppard W, Rainforth M,
Kondwani K, Smith S, King CG. A randomised controlled trial of stress
reduction for hypertension in older African Americans. Hypertension
1995; 26:820–827.
Wenneberg SR, Schneider RH, Walton KG, Maclean CR, Levitsky DK, Salerno JW,
Wallace RK, Mandarino JV, Rainforth MV, Waziri R. A controlled study of the effects
of the Transcendental Meditation program on cardiovascular reactivity and
ambulatory blood pressure. Int J Neurosci 1997; 89:15–28.
Castillo-Richmond A, Schneider RH, Alexander CN, Cook R, Myers H, Nidich S,
Haney C, Rainforth M, Salerno J. Effects of stress reduction on carotid
atherosclerosis in hypertensive African Americans. Stroke 2000; 31:568–573.
Barnes VA, Treibler FA, Davis H. Impact of Transcendental Mediation on
cardiovascular function at rest and during acute stress in adolescents with high
normal blood pressure. J Psychosom Res 2001; 51:597–605.
Barnes VA, Treibler FA, Johnson MH. Impact of transcendental meditation on
ambulatory blood pressure in African-American adolescents. Am J Hypertens
2004; 17:366–369.
Parati G, Steptoe A. Stress reduction and blood pressure control in hypertension:
a role for transcendental meditation? J Hypertens 2004; 22:2057–2060.
Schneider RH, Alexander CN, Staggers F, Orme-Johnson DW, Rainforth M,
Salerno JW, Sheppard W, Castillo-Richmond A, Barnes VA, Nidich SI. A randomized
controlled trial of stress reduction in African Americans treated for hypertension
for over one year. Am J Hypertens 2005; 18:88–98.
Paul-Labrador M, Polk D, Dwyer JH, Velasquez I, Nidich S, Rainforth M, Schneider R,
Merz CN. Effects of a randomized controlled trial of transcendental meditation on
components of the metabolic syndrome in subjects with coronary heart disease.
Arch Intern Med 2006; 166:1218–1224.
Agency for Healthcare Research and Quality. Systems to rate the strength of
scientific evidence. Evidence Report/Technology Assessment 47(02), 1–11.
Washington, D.C., 2002. U.S. Department of Health and Human Services. Evidence
Report/Technology Assessment.
Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Gavaghan DJ,
McQuay HJ. Assessing the quality of reports of randomized clinical trials: is
blinding necessary? Control Clin Trials 1996; 17:1–12.
Pickering TG, Shimbo D, Haas D. Ambulatory blood-pressure monitoring.
N Engl J Med 2006; 354:2368–2374.
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.
Chalmers R, Clements G, Schenkluhn H, Weinless M. Scientific Research on
Maharishi’s Transcendental Meditation and TM-Sidhu Programme, Collected papers,
Vol 2–4. MVU Press: Vlodrop, Netherlands, 1989.
Wallace RK, Orme-Johnson D, Dillbeck MC. Scientific Research on Maharishi’s
Transcendental Meditation and TM-Sidhu Program. Collected papers, Vol 5.
Maharishi International University Press: Fairfield, Iowa, 1990.
Murphy M, Donovan S. The Physical and Psychological Effects of Meditation.
A Review of Contemporary Research with a Comprehensive Bibliography 1931–1996.
Esalon Institute Study of Exceptional Functioning: Sausalito, CA, 1999.
GRADE Working Group. Grading quality of evidence and strength of
recommendations. Brit Med J 2004; 328:1–8.
Shekelle PG, Morton SC, Suttorp MJ, Buscemi N, Friesen C. Challenges in
systematic reviews of complementary and alternative medicine topics.
Ann Intern Med 2005; 142:1042–1047.
315

articles
23. Canter PH, Ernst E. Insufficient evidence to conclude whether or not
Transcendental Meditation decreases blood pressure: results of a systematic
review of randomized clinical trials. J Hypertens 2004; 22:2049–2054.
24. Appel LJ, Moore TJ, Obarzanek E, Vollmer WM, Svetkey LP, Sacks FM, Bray GA,
Vogt TM, Cutler JA, Windhauser MM, Lin PH, Karanja N. A clinical trial of the effects
of dietary patterns on blood pressure. DASH Collaborative Research Group.
N Engl J Med 1997; 336:1117–1124.
25. Anderson JW, Johnstone BM, Cook-Newell ME. Meta-analysis of effects
of soy protein intake on serum lipids in humans. New Engl J Med
1995; 333:276–282.
26. Fields JZ, Walton KG, Schneider RH, Nidich S, Pomerantz R, Suchdev P,
Castillo-Richmond A, Payne K, Clark ET, Rainforth M. Effect of a multimodality
natural medicine program on carotid atherosclerosis in older subjects: a pilot
trial of Maharishi Vedic Medicine. Am J Cardiol 2002; 89:952–958.
27. Broome JRN, Orme-Johnson D, Schmidt-Wilk J. Worksite stress reduction
through the Transcendental Meditation program. J Social Behav Personality
2005; 17:235–273.
28. Seer P, Raeburn JM. Meditation training and essential hypertension: a
methodological study. J Behav Med 1980; 3:59–71.
29. Staessen JA, Wang JG, Thijs L. Cardiovascular protection and blood pressure
reduction: a meta-analysis. Lancet 2001; 358:1305–1315.
30. Murphy M, Donovan S. Subjective reports. In: Murphy M, Donovan S (eds),
The Physical and Psychological Effects of Meditation. A Review of Contemporary

316			

Blood Pressure Response to Transcendental Meditation

31.
32.
33.
34.
35.
36.
37.
38.

Research with a Comprehensive Bibliography 1931–1996. Esalon Institute Study of
Exceptional Functioning: Sausalito, CA, 1999, pp. 135–145.
Smith JC. Psychotherapeutic effects of transcendental meditation with controls
for expectation of relief and daily sitting. J Consult Clin Psychol 1976; 44:630–637.
Alexander CN, Rainforth MV, Gelderloos P. Transcendental Meditation, self
actualization, and psychological health: a conceptual overview and statistical
meta-analysis. J Social Behav Personality 1991; 6:189–247.
Gelderloos P, Hermans HJ, Ahlscrom HH, Jacoby R. Transcendence and
psychological health: studies with long-term participants of the transcendental
meditation and TM-Sidhi program. J Psychol 1990; 124:177–197.
Byrne MM, Thompson P. Collective equipoise, disappointment, and the
therapeutic misconception: on the consequences of selection for clinical
research. Med Decis Making 2006; 26:467–479.
Kirby RW, Anderson JW, Sieling B, Rees ED, Chen WJ, Miller RE, Kay RM.
Oat-bran intake selectively lowers serum low-density lipoprotein cholesterol
concentrations of hypercholesterolemic men. Am J Clin Nutr 1981; 34:824–829.
Swain JF, Rouse IL, Curley CB, Sacks FM. Comparison of the effects of oat bran
and low-fiber wheat on serum lipoprotein levels and blood pressure.
N Engl J Med 1990; 322:147–152.
Giuud LL. Bias in clinical investigation. Am J Epidemiol 2006; 163:493–501.
Barden J, Derry S, McQuay HJ, Moore RA. Bias from industry trial funding?
A framework, a suggested approach, and a negative result. Pain 2006;
121:207–218.

MARCH 2008 | VOLUME 21 NUMBER 3 | AMERICAN JOURNAL OF HYPERTENSION

