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FOR MORE THAN A DECADE, ORGANIZATIONS LIKE THE AMERICAN

Heart Association (AHA) and the Centers for Disease Control
and Prevention (CDC) have been drawing attention to the preva-
lence and effects of cardiovascular disease (CVD) among women.
In fact, February brings two annual awareness programs: The
AHA’s Go Red for Women campaign begins February 1st with
National Wear Red Day and the CDC has designated February as
American Heart Month. 

Although CVD is the leading cause of death in women and kills
more women than men each year, a 2003 survey by the AHA
revealed that only 13% of women identified heart disease and
stroke as the most significant health risks to women.1 The impor-
tance of raising awareness of CVD in women is magnified by the
fact that age is a risk factor for CVD and the number of American
women age 50 and older is increasing; in 2003, this group topped
45 million.1

With the average lifetime risk of CVD in women approaching
one in two, awareness and prevention interventions are paramount.2

Hypertension is one aspect of primary intervention that warrants
clinical attention—not only do more than 30% of women have
hypertension (and this jumps to more than 43% of African-Ameri-
can women), one-third of women with hypertension are not aware
of it.3

Meditation has been studied clinically for nearly 40 years and
has shown positive results in the realm of CVD, especially with
regard to hypertension. The role meditation can play in a multifac-
torial CVD prevention strategy is the focus of this review.



Meditation
Meditation has been practiced for more than 5,000

years.4 Meditation is a practice by which one can
explore beyond the conditioned thinking mind through
deeper states of relaxation or awareness.5 Most forms of
meditation originated from ancient religious and spiritu-
al traditions. However, there has been an increased effort
to create a secularized experience of meditation focusing
on the health benefits with less emphasis on the religious
or mystic teachings. Two such examples that developed
in academic health care centers include Herbert Ben-
son’s Relaxation Response and Jon Kabat-Zinn’s Mind-
fulness-based Stress Reduction. 

It is estimated that more than 10 million people prac-
tice meditation in the United States.4 A commonality of
many meditation practices is often a focus on breath and
awareness into a single point of reference. Meditation
has been defined as “self regulation of attention, in the
service of self-inquiry, in the here and now.”6

The two major classifications of meditation are mind-
fulness meditation and concentrative meditation. Mind-
fulness meditation focuses on present awareness of per-
ception and experience in a non-judgmental frame of
mind. Examples of mindfulness meditation include
Vipassana, Zen Meditation, and Mindfulness-based
Stress Reduction (MBSR). 

In contrast to the mindfulness meditation where there
is an open focus on observation of present awareness of

being, in concentration meditation the awareness is
focused on a particular object (e.g., a repetitive prayer,
sound, or breath) while minimizing distractions and
bringing the mind back to concentrate on the chosen
object.7 Examples of concentrative meditation include
Transcendental Meditation and Relaxation Response.

In practice, the lines can blur as many mindfulness
meditations utilize breath as an anchoring tool to focus
the present awareness on the here and now and use the
awareness for observing without judgment. 

Transcendental Meditation
Transcendental Meditation, or TM, is the trade-

marked name of a meditation technique introduced in
1958 by Maharishi Mahesh Yogi (1917-2008). Research
studies have described specific physiological effects that
occur during the practice of the TM. Results from the
first of these studies were published in the early 1970s,
in Science, American Journal of Physiology, and Scien-
tific American.8-10 This research found that TM pro-
duced a physiological state that the researchers called a
“wakeful hypometabolic state.” During the practice of
the technique the researchers found significant reduc-
tions in respiration, minute ventilation, tidal volume,
blood lactate, and significant increases in basal skin
resistance, while EEG measurements showed increased
coherence and integration of brain functioning.11

In 2004, Walton et al published a review paper on the
study of controlled research on TM and cardiovascular
disease.12 The results showed a benefit of TM for reduc-
tion of cardiovascular diseases through the following
mechanisms: 1) decreases in blood pressure, 2) reduced
use of tobacco and alcohol, 3) lowering of high choles-
terol and lipid oxidation, and 4) decreased psychosocial
stress. 

However, in 2004, Canter and Ernst published find-
ings of a systematic review of randomized clinical trials
concluding that there was insufficient evidence to con-
clude whether TM decreased blood pressure.13 The
seemingly contradictory conclusion was due to the
methodological weaknesses of the existing studies. The
authors also noted the potential bias due to the authors’
affiliation with TM.

In 2005, Schneider et al published a review of two
studies that looked at stress reduction with the TM tech-
nique and mortality among patients receiving treatment
for high blood pressure.14 This long-term, randomized
trial evaluated the death rates of 202 men and women,
average age 71, with mildly elevated blood pressure.
The study tracked subjects for up to 18 years and found
that the group practicing TM had death rates that were
reduced by 23%. 
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Also in 2005, Schneider published the results of a
randomized controlled trial of stress reduction for treat-
ing hypertension. The conclusion of the study found that
TM may be useful as an adjunct in the long-term treat-
ment of hypertension among African Americans.15

In 2006, Paul-Labrador et al published the results of
a randomized controlled trial investigating the effect of
TM on metabolic syndrome in coronary artery dis-
ease.16 The authors concluded that the practice of TM

for 16 weeks resulted in improved blood pressure and
insulin resistance components of the metabolic syn-
drome as well as cardiac autonomic nervous system
tone compared with a control group receiving health
education. 

Anderson et al published the finding of a meta-analy-
sis of blood pressure response to TM in 2008.17 This
study was performed by an independent institution
without affiliation to TM. The study pooled results 
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Helping Patients 
Control Blood Pressure

APPROXIMATELY ONE IN THREE AMERICAN ADULTS HAS

hypertension, or high blood pressure, which increases
one’s chance for developing heart disease, a stroke, and
other serious conditions. Often called the “silent killer,”
hypertension usually has no noticeable warning signs or
symptoms, so many people do not know they have it. For-
tunately, high blood pressure is easily detectable and usual-
ly can be controlled. Maintaining a healthy blood pressure
is an important public health strategy.1

The Center for Disease Control and Prevention out-
lines several steps people can take to help maintain a
healthy blood pressure.2

• Maintain a healthy weight. Being overweight or
obese (BMI ≥ 25 kg/m2) can raise blood pressure, and
losing weight can help you lower your blood pressure.
Following a healthy diet and regular physical activity can
help to maintain a healthy weight (BMI, 18-24.9 kg/m2). 

• Be physically active. The Surgeon General recom-
mends that adults engage in moderate-level physical
activities for at least 30 minutes on most days of the
week. 

• Follow a healthy diet. Eating a healthy diet—includ-
ing eating fresh fruits and vegetables, increasing potassi-
um, and reducing sodium—can help maintain healthy
blood pressure levels. The Dietary Approaches to Stop
Hypertension (DASH) trial showed that diet can signifi-
cantly lower blood pressure. 

• Limit alcohol use. Excessive alcohol consumption is
related to increased blood pressure. Current dietary
guidelines define moderate drinking for women as an
average of one drink or less per day. 

• Prevent and control diabetes. Diabetics have a
higher risk of high blood pressure. Recent studies 
suggest that healthy diet, weight loss, and regular phys-
ical activity can help reduce the risk of developing 
diabetes.

• Stop smoking. Smoking, a major risk for heart disease
and stroke, damages blood vessels and leads to harden-
ing of the arteries. 
The best weapons for fighting heart disease are a

healthy diet and lifestyle.3 When making food choices, it is
important to consider American Heart Association recom-
mendations: 
• Lower LDL cholesterol. Limit saturated fat and trans

fat, usually found in meat, dairy products, and commer-
cially baked and fried foods. Cutting back on foods con-
taining partially hydrogenated vegetable oils will help
reduce trans fats in the diet. 

• Choose lean meats and poultry without skin.
Cuts that are labeled “loin” and “round” usually have
the least amount of fat. 

• Limit intake of whole-fat dairy products. Instead
select fat-free, 1% fat, and low-fat dairy foods.

• Cut back on food and beverages that contain
added sugars. This includes beverages containing
sucrose, glucose, fructose, maltose, dextrose, corn
syrups, high-fructose corn syrup, concentrated fruit
juice, and honey. Try to choose items that don’t list
added sugars in their first four ingredients.

• Limit salt intake to less than 1,500 mg/day. Foods
low in salt lower the risk for high blood pressure.4 ■

Sources
1. Centers for Disease Control and Prevention. High blood

pressure. Available at: www.cdc.gov/bloodpressure.
Accessed Jan. 9, 2009.

2. Centers for Disease Control and Prevention. Preventing
and controlling blood pressure. Available at: www.cdc.
gov/bloodpressure/prevention.htm. Accessed Jan. 9, 
2009.

3. Centers for Disease Control and Prevention. CDC Fea-
tures. Healthy lifestyle: Diet and nutrition, exercise and fit-
ness. Available at: www.cdc.gov/Features/HeartMonth/.
Accessed Jan. 9, 2009. 

4. American Heart Association. Eat less of the nutrient-poor
foods. Available at: www.americanheart.org/presenter.
jhtml?identifier=3040349. Accessed Jan. 9, 2009.



of randomized, controlled trials comparing blood 
pressure responses to TM. Primary outcome measures
were changes in systolic and diastolic blood pressure
after practicing TM or following control procedures.
The authors concluded that the regular practice of TM
may have the potential to reduce systolic and diastolic
blood pressure by approximately 4.7 and 3.2 mm Hg,
respectively. 

Relaxation Training
In 2008, Dickinson et al published the findings of a

systematic review on the use of relaxation therapies for
the management of primary hypertension in adults.18

The authors reviewed 29 randomized clinical trials
meeting the inclusion criteria. The results showed that
relaxation therapies resulted in small, statistically signif-
icant reductions; the relaxation therapies may have the
potential to reduce systolic and diastolic blood pressure
by approximately 5.5 and 3.5 mm Hg, respectively. This
result is similar to the meta-analysis performed by
Anderson et al, which focused on the effect of TM on
blood pressure reduction. 

Mindfulness Meditation
Vipassana, or observation meditation, is considered

the form of meditation practiced by the Buddha more
than 2,500 years ago.19 Vipassana is the oldest of the
Buddhist meditation techniques that include Zen and
Tibetan Tantra.20 The goal of Vipassana is said to be the
understanding of the true nature of impermanence, suf-
fering, and non-existence. According to the tenets of
Vipassana, practitioners can obtain sensitivity, receptivi-
ty, and objectivity of their perceptions and thoughts
without emotional attachments. 

Zen meditation is a form of Buddhist meditation that
emphasizes the acquisition of experiential wisdom in the
present awareness drawing on both the conscious and
unconscious mind. As such, it de-emphasizes both theo-
retical knowledge and the study of religious texts in
favor of direct, experiential realization through medita-
tion and dharma practice.21 This form of Buddhist prac-
tice developed in China and became popular in Korea,
Japan, and Vietnam.

Mindfulness-based Stress Reduction emerged in
1979 as a way to teach the essence of Zen Buddhist
meditation without the religious doctrine, enabling 
this approach to reach a broader audience especially 
in health care settings.22 Originally developed by 
Jon Kabat-Zinn at the University of Massachusetts
Medical Center, the MBSR program was a group-
based program designed to treat patients with chronic
pain.23 Since then, mindfulness meditation has been

taught to people for coping with stress, anxiety, and 
illness. 

In 1998, Kabat-Zinn published the results of a land-
mark study demonstrating the effectiveness of MBSR
for improving rates of skin clearing in patients with pso-
riasis undergoing phototherapy.24 Since the study, more
broad applications for MBSR have been explored. 

In 2004, Grossman et al published the results of a
meta-analysis on the health benefits of MBSR. The
authors included 20 studies that met the inclusion crite-
ria looking at a wide spectrum of clinic conditions
including pain, cancer, heart disease, depression, and
anxiety.25 The authors concluded that MBSR has a ben-
eficial role for individuals in coping with their illness.
The wide diversity of conditions and the small numbers
of studies included make it difficult to draw specific
comparisons. 

Conclusion
There is compelling evidence for the inclusion of

concentrative meditation (TM or Relaxation Response)
in a comprehensive approach to lowering high blood
pressure. The health benefits of lowering blood pressure
appear to be similar for TM and Relaxation Response.
At this time, systematic reviews do not show benefit
from MBSR; however, many of these reviews show
quality of life improvements.

Recommendation
Meditation is a popular self-care, mind-body tech-

nique. Meditation is relatively safe and offers many ben-
efits for improving quality of life. For reduction of blood
pressure, the evidence-based recommendation is to use a
form of concentrative meditation such as TM or Relax-
ation Response.  ■
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Do Antioxidants Prevent 
Premature Rupture 
of Membranes?
A B S T R A C T  &  C O M M E N T A R Y

By Dónal P. O’Mathúna, PhD

Dr. O’Mathúna is Senior Lecturer in Ethics, Decision-
Making & Evidence, School of Nursing, Dublin City 
University, Ireland; he reports no financial relationship 
to this field of study.

Source: Spinnato JA II, et al. Antioxidant supplementa-
tion and premature rupture of the membranes: A planned
secondary analysis. Am J Obstet Gynecol 2008;199:
433.e1-433.e8.

THE PURPOSE OF THIS STUDY WAS TO DETERMINE IF

antioxidant supplementation during pregnancy
reduces the incidence of premature rupture of the mem-
branes (PROM). A placebo-controlled, double-blind
trial was conducted. PROM and preterm PROM
(PPROM) were planned secondary outcomes of the
trial. Women between 12 and 19 weeks of gestation and
diagnosed to have chronic hypertension or a prior histo-
ry of preeclampsia were randomized to daily treatment
with both vitamin C (1,000 mg) and E (400 IU) or
placebo. Outcome data for PROM were available for
697 of 739 patients. The rates of PROM (37/349
[10.6%] vs 19/348 [5.5%]; adjusted risk ratio [RR],
1.89; 95.42% confidence interval [CI], 1.11-3.23; P =
0.015), and PPROM (16/349 [4.6%] vs 6/348 [1.7%];
RR, 2.68; CI, 1.07-6.71; P = 0.025) were increased in
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the antioxidant group. Contrary to expectations, vita-
mins C and E supplementation in this dose combination
may be associated with an increased risk of PROM and
PPROM.

■ COMMENTARY
Preterm delivery occurs in approximately one of

every eight births in the United States and has been 
on the increase in recent decades.1 Approximately 
one-third of preterm deliveries are preceded by prema-
ture rupture of the membranes (PROM). This is associ-
ated with higher risk of perinatal infection and com-
pression of the umbilical cord. The acronym PPROM
refers to preterm PROM, which occurs prior to 37
weeks of gestation. Much remains to be understood
about the causes of PROM and PPROM, methods of
prevention, and the optimal approaches to clinical
assessment and management.1

Fetal membranes derive their strength and elasticity
primarily from collagen. In 2001, based on evidence
from previous studies, a hypothesis was put forward that
PROM could result from interference with collagen
integrity and strength caused by reactive oxygen species
(ROS).2 This group of highly reactive chemicals is con-
tinuously generated in the body and plays an important
role in destroying microorganisms. However, overpro-
duction of ROS can damage healthy tissues. The body
uses antioxidants to neutralize ROS and keep their levels
within appropriate ranges. Several risk factors for
PROM and PPROM are associated with increased ROS
levels. These include infections, cigarette smoking, vagi-
nal bleeding, and use of cocaine. While these factors
may not directly impact collagen in fetal membranes,
they can consume antioxidants, leaving fetal membranes
more vulnerable to ROS.

Vitamins E and C are antioxidants and have been pro-
posed to have a number of health-promoting benefits.
Vitamin E inhibits the membrane-damaging effects of
ROS and vitamin C stimulates and protects collagen
synthesis and recycles vitamin E. The primary outcome
of the randomized, double-blind clinical trial reviewed
here was the development of preeclampsia. The women
enrolled were 12-19 weeks pregnant and had been diag-
nosed with nonproteinuric chronic hypertension or had a
history of preeclampsia in their most recent pregnancy
that went beyond 20 weeks. The enrolled women were
randomized to daily treatment with both vitamin E (400
IU) and C (1,000 mg) or placebo.

The results were not what were expected. According
to the intention-to-treat analysis, the vitamin group was
significantly more likely to have PROM (10.6% vs
5.5%; P = 0.015) and PPROM (4.6% vs 1.7%; P =

0.025). To check for compliance with protocol, partici-
pants were asked to return any unused pills. Those who
returned less than 20% of the pills they were expected
to consume were classified as compliant. In a subgroup
analysis of the compliant patients, those taking vitamins
had a significantly higher incidence of PROM (P =
0.029) but not PPROM (P = 0.16). The number of 
compliant participants with PPROM was small, with 
10 in the vitamin group and 5 in the placebo group. No
significant differences were found between the two
groups for the frequency of stillbirth, preterm delivery,
low birthweight, small for gestational age, or Apgar
scores. 

The unexpected findings from this study have to be
examined in light of some of its limitations. The partici-
pants were at risk for preeclampsia, which may limit the
applicability of the results to the general population. The
study was conducted at four sites in Brazil, which may
also limit its generalizability. The particular combination
of antioxidants, dose, timing, or pharmaceutical prepara-
tion may have impacted the findings. One earlier ran-
domized controlled trial found significantly reduced
incidence of PROM in women taking 100 mg vitamin C
during pregnancy.3

The combination of vitamins used in this study can-
not be recommended for women at risk of preeclampsia
or PROM. Other studies with different antioxidants and
doses may be warranted, but should be conducted with
caution given the increased risk of PROM and PPROM
found in this study. This is not the first time that antioxi-
dants proposed as having beneficial effects based on epi-
demiological or theoretical understandings were later
found in randomized controlled trials to have no signifi-
cant benefits or to put people at higher risk of adverse
effects.4 ■
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Overall CAM Use Remains Steady,
but Some Therapy Use Varies

APPROXIMATELY 38% OF ADULTS IN THE UNITED STATES

aged 18 years and older and nearly 12% of U.S.
children aged 17 years and younger use some form of
complementary and alternative medicine (CAM),
according to a nationwide government survey conduct-
ed in 2007. In a similar 2002 survey, 36% of U.S. adults
reported using CAM, but there has been substantial
variation between the two surveys in the use of some
specific CAM therapies.

The survey, conducted as part of the 2007 National
Health Interview Survey (NHIS), was developed by the
National Center for Complementary and Alternative
Medicine (NCCAM), a part of the National Institutes of
Health, and the National Center for Health Statistics
(NCHS), a part of the Centers for Disease Control and

Prevention. The survey included questions on 36 types
of CAM therapies commonly used in the United
States—10 types of provider-based therapies, such as
acupuncture and chiropractic, and 26 other therapies that
do not require a provider, such as herbal supplements
and meditation. 

The 2007 survey results, released in a National
Health Statistics Report by the NCHS, are based on data
from more than 23,300 interviews with American adults
and more than 9,400 interviews with adults on behalf a
child in their household. The 2007 survey marks the first
time questions were included on children’s use of CAM.

According to the 2007 survey, the most commonly
used CAM therapies among U.S. adults were (the 2002
percentages are included for those therapies that showed
significant increases):

• Nonvitamin, nonmineral, natural products (17.7%).
The most common were fish oil/omega-3/DHA,
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7. Reduction in blood pressure has not been 
reported in meta-analysis of which of the 
following interventions?
a. Transcendental Meditation
b. Relaxation Response
c. Mindfulness-based stress reduction 
d. All of the above

8. In the Spinnato studied, supplementation with 
vitamins C and E were associated with:
a. a decreased risk of PROM and PPROM.
b. an increased risk of PROM and PPROM. 
c. no change in risk of PROM and PPROM.

Answers:5. a, 6. b, 7. c, 8. b. 
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glucosamine, echinacea, flaxseed oil or pills, and gin-
seng. (The reference period for the use of specific
nonvitamin, nonmineral, natural products was
reduced from 12 months in 2002, to 30 days in 2007.)

• Deep breathing exercises (12.7% vs 11.6% in 2002). 
• Meditation (9.4% vs 7.6% in 2002). 
• Chiropractic or osteopathic manipulation (8.6%). 
• Massage (8.3% vs 5.0% in 2002). 
• Yoga (6.1% vs 5.1% in 2002). 

Adults used CAM most often to treat pain including
back pain or problems, neck pain or problems, joint pain
or stiffness/other joint condition, arthritis, and other
musculoskeletal conditions. Adult use of CAM therapies
for head or chest colds showed a marked decrease from
2002 to 2007 (9.5% in 2002 to 2.0% in 2007).

Consistent with results from the 2002 data, in 2007
CAM use among adults was greater among:
• Women (42.8% compared to 33.5% of men). 
• Those aged 30-69 (30-39 years: 39.6%; 40-49 years:

40.1%; 50-59 years: 44.1%; 60-69 years: 41.0%). 
• Those with higher levels of education (Master’s, doc-

torate, or professional: 55.4%). 
• Those who were not poor (poor: 28.9%; near poor:

30.9%; not poor: 43.3%).
• Those living in the West (44.6%). 
• Those who have quit smoking (48.1%). 

The survey showed that overall CAM use among
children is nearly 12%, or about one in nine children.
Children are five times more likely to use CAM if a par-
ent or other relative uses CAM. Other characteristics of
adult and child CAM users are similar—factors such as
socioeconomic status, geographic region, the number of
health conditions, the number of doctor visits in the last
12 months, and delaying or not receiving conventional
care because of cost are all associated with CAM use.

Among children who used CAM in the past 12
months, CAM therapies were used most often for back
or neck pain, head or chest colds, anxiety or stress, other
musculoskeletal problems, and attention deficit/hyper-
activity disorder. 

The most commonly used CAM therapies among
children were:
• Nonvitamin, nonmineral, natural products (3.9%).

The most common were echinacea, fish oil/omega-3/

DHA, combination herb pill, flaxseed oil or pills, and
prebiotics or probiotics.

• Chiropractic or osteopathic manipulation (2.8%). 
• Deep breathing exercises (2.2%). 
• Yoga (2.1%). 

“The 2007 NHIS provides the most current, compre-
hensive, and reliable source of information on Ameri-
cans’ use of CAM,” says Josephine P. Briggs, MD,
director of NCCAM. “These statistics confirm that
CAM practices are a frequently used component of
Americans’ health care regimens, and reinforce the need
for rigorous research to study the safety and effective-
ness of these therapies. The data also point out the need
for patients and health care providers to openly discuss
CAM use to ensure safe and coordinated care.”

For the full report and downloadable graphics, visit
http://nccam.nih.gov/news/camstats.htm.  ■

In Future Issues:
Vitamin D and Bone Health

Health Benefits of Stress Reduction

St. John’s Wort and Depression
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