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The 2017 American Heart Association Scientific Statement on meditation and cardiovas-
cular risk suggested that meditation may be considered as an adjunct to guideline-directed
cardiovascular risk-reduction interventions. Meditation could potentially increase physi-
cal and mental relaxation, leading to improved outcomes after a major cardiovascular
event. We hypothesized that meditation is associated with lower cardiovascular risk in the
US general population. Using data from the 2012 and 2017 National Health Interview Sur-
vey, we identified all patients with hypercholesterolemia, systemic hypertension (SH), dia-
betes mellitus (DM), stroke, and coronary artery disease (CAD), as well as those who
reported that they meditate. Multivariable logistic regression analyses were performed to
evaluate the association between meditation and risk of hypercholesterolemia, SH, DM,
stroke, and CAD, adjusting for potential confounders. Of 61,267 the National Health
Interview Survey participants, 5,851 (9.6%) participated in some form of meditation.
After adjusting for age, gender, body mass index, race, marital status, cigarette smoking,
sleeping duration, and depression, meditation was independently associated with a lower
prevalence of hypercholesterolemia (odds ratio [OR] 0.65; 95% confidence interval [CI]
0.54 to 0.79; p=0.001), SH (OR 0.86; 95% CI 0.75 to 0.99; p =0.04), diabetes (OR 0.70;
95% CI 0.59 to 0.84; p =0.0001), stroke (OR 0.76; 95% CI 0.58 to 0.99; p =0.04), or CAD
(OR 0.51; 95% CI 0.39 to 0.66; p <0.001), compared with those who did not meditate. In
conclusion, using a large national database, we found that meditation is associated with a

lower prevalence of cardiovascular risks factors and disease. © 2020 Elsevier Inc. All
rights reserved. (Am J Cardiol 2020;131:23—26)

Nonpharmacological lifestyle interventions are crucial
for both primary and secondary cardiovascular disease
(CVD) prevention. Meditation, a simple, cost-effective,
and low-risk intervention, can result in decreased stress,
greater mindfulness, and improved indices of psychological
health, as well as long-term neurophysiologic and even neu-
roanatomic changes.' * Numerous studies, including recent
meta-analyses, have assessed the potential health benefits of
meditation.” ™’ Although the data are far from definitive,
there is the suggestion that meditation may have beneficial
effects upon blood pressure, cholesterol level, smoking ces-
sation, and overall cardiovascular risk.” The 2017 American
Heart Association Scientific Statement on meditation and
cardiovascular risk found that studies of meditation suggest a
possible benefit on cardiovascular risk, although the overall
quality and quantity of study data were limited. This state-
ment concluded that meditation may be considered as an
adjunct to guideline-directed cardiovascular risk reduc-
tion therapy by those interested in this method of lifestyle
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modification.” We thus aimed to utilize the National
Health Interview Survey (NHIS) database to explore
associations between meditation and cardiovascular risk.

Methods

The NHIS, an in-person household survey, has been one
of the main primary surveys for monitoring the health of
the US population.” The National Center for Health Statis-
tics (NCHS) of the Centers for Disease Control and Preven-
tion (CDC) has administered NHIS annually since 1957 by
randomly selecting samples throughout the United States to
assess a representative sample of the health of the civilian
non-institutionalized US population. Any adult in the
contacted household age 18 and older is eligible. The
NHIS questionnaires include a set of basic health and
demographic items. The NHIS’s protocol and administra-
tion have been approved by the National Center for
Health Statistics Research Ethics Review Board, and all
NHIS participants provide informed consent.

The factors investigated in this study include the pres-
ence of hypercholesterolemia, systemic hypertension (SH),
diabetes mellitus (DM), stroke, and coronary artery disease
(CAD), defined based on the subject’s response to survey
questions, and compared between those who reported a
meditation practice and those who did not. The primary
outcomes were ascertained by an affirmative response to
the question, “Have you ever been told by a doctor or
health professional that your blood cholesterol level was
high/you have hypertension/you have diabetes/you had a
stroke/you had coronary heart disease?”. We used the
student’s ¢ test for continuous variables and Chi-squared
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test for categorical variables. Mean + standard deviation
was reported for continuous variables and frequency with
percentages for categorical variables. We performed
multivariable logistic regression analyses (Model 1) to
assess the association between meditation and outcomes
of interest (hypercholesterolemia, SH, DM, stroke, and
CAD), adjusting for a priori selected candidate confound-
ers, including age, gender, body mass index (BMI), race,
marital status, cigarette smoking, alcohol consumption,
moderate physical activities, exercise, sleep duration, and
depression. We then conducted the backward stepwise
elimination of the candidate variables, in which the crite-
rion was set as p >0.20. Significance was set by a 2-tailed
a of 0.05. The findings were reported in the final model
(Model 2) as odds ratios with 95% confidence intervals.
All analyses were performed using R 3.4.0 and Stata
version 14.2.

Results

Of 61,267 NHIS participants, 5,851 (9.6%) reported par-
ticipation in meditation. Table 1 compares the baseline
characteristics of those who reported practicing meditation
those who reported no meditation practice. In univariate
analysis, these meditation practitioners were younger, had a
lower BMI, less likely to be cigarette smokers, exercise,
sleep, more likely to be female, single or divorced, white,
educated, and report a history of depression and less likely
to have hypercholesterolemia, SH, DM, CAD, compared
with non-meditators (all p-values <0.05). After adjusting
for age, gender, BMI, race, marital status, cigarette smok-
ing, sleeping duration, and depression, meditation practice
was independently associated with a lower prevalence of
hypercholesterolemia (odds ratio [OR] 0.65; 95% confi-
dence interval [CI] 0.54 to 0.79; p=0.001), SH (OR 0.86;

95% CI 0.75 to 0.99; p=0.04), diabetes (OR 0.70; 95% CI
0.59 to 0.84; p=0.0001), stroke (OR 0.76; 95% CI 0.58 to
0.99; p=0.04), or CAD (OR 0.51; 95% CI 0.39 to 0.66;
p <0.001), compared with those who did not meditate
(Table 2; model 2).

Discussion

This is the first analysis using a large national database
to explore associations between meditation practice and
cardiovascular risk factors and disease. We found that in
both univariate analysis and multivariate analysis, medita-
tion practice was associated with a lower prevalence of
hypercholesterolemia, SH, DM, and CAD.

To date, multiple studies have demonstrated the benefi-
cial effects of meditation on cardiovascular risk. Several
studies have found that meditation could lower serum lipid
profiles, particularly serum cholesterol, in both healthy
patients and those with comorbidities.””'* The scientific
statement from the American Heart Association classified
meditation as a class IIb, level of evidence B alternative
approach to lowering blood pressure based on previous
studies.'” A recent meta-analysis of 19 clinical trials sug-
gested that meditation could lower systolic blood pressure '
and a recent randomized controlled trial showed that medi-
tation had significantly lower ambulatory blood pressure
monitoring values at 8 weeks follow up, but not at 20 weeks
follow-up.'” Evidence of the effects of meditation on diabe-
tes is modest. Studies showed that meditation might reduce
blood glucose and hemoglobin A1C in both type 2 diabetes
and CAD patients.lx_zo However, data on meditation and
CAD is very limited. Only few studies suggest a reproduc-
ible benefit of meditation on exercise duration and total pos-
sible workload in CAD patients,”'~** but those findings rely
on a purely subjective perception of participants.

Table 1
Baseline characteristics of participants with vs without meditation

Meditation
Variables No (n=55,416) Yes (n=5,851) p-value
Age (years) 49.63 £+ 18.53 4925+ 17.14 0.14
Men 51.80% 45.15% <0.0001
Exercise (in minutes each time) 57.00 £ 50.53 53.46 + 43.00 0.0001
Light or moderate activity (in minutes each time) 48.05 £52.58 45.25 £48.10 0.0008
Sleep per night (hours) 7.13£1.42 7.00 £+ 1.39 <0.0001
Cigarette smoker 15.79% 13.14% <0.0001
Arthritis 25.14% 32.08% <0.0001
Alcohol consumption (days per week) 1.46 + 2.06 1.52 +2.02 0.07
Race: White 76.96% 81.37% <0.0001
Overweight 34.79% 31.50% <0.0001
Obese 29.93% 28.52% 0.03
Married 42.46% 38.32% 0.0001
Divorced 13.87% 17.45% <0.0001
Coronary artery disease 5.42% 4.16% <0.0001
Stroke 3.44% 3.62% 0.45
Chronic obstructive pulmonary disease 3.68% 3.94% 0.32
Diabetes mellitus 10.61% 9.31% <0.0001
Hypercholesterolemia 71.76% 65.67% <0.0001
Systemic hypertension 85.87% 83.45% 0.0008
Depression 15.76% 44.97% <0.0001
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Table 2
Association between meditation and systemic hypertension, diabetes mel-
litus, stroke, and coronary artery disease

OR [95% CI] p Value
Systemic hypertension
Unadjusted 0.82 (0.71-0.94) 0.006
Model 1 0.93 (0.72-1.23) 0.63
Model 2 0.86 (0.75-0.99) 0.04
Diabetes mellitus
Unadjusted 0.69 (0.57-0.83) <0.001
Model 1 0.72 (0.51-1.00) 0.06
Model 2 0.70 (0.59-0.84) 0.0001
Hypercholesterolemia
Unadjusted 0.74 (0.67-0.83) <0.001
Model 1 0.61 (0.46-0.84) 0.001
Model 2 0.65 (0.54-0.79) <0.001
Stroke
Unadjusted 1.02 (0.87-1.18) 0.76
Model 1 0.82(0.48-1.31) 0.43
Model 2 0.76 (0.58-0.99) 0.04
Coronary artery disease
Unadjusted 0.74 (0.64-0.85) <0.001
Model 1 0.54 (0.25-1.01) 0.38
Model 2 0.51 (0.39-0.66) <0.001

Model 1 (full model)—Multivariable adjusted for age, gender, BMI,
race, marital status, cigarette smoking, alcohol consumption, moderate
physical activities, exercise, sleeping duration, and depression.

Model 2 (final model)—Multivariable adjusted for age, gender, BMI,
race, marital status, cigarette smoking, sleeping duration, and depression.

There are certain limitations of this study. First, this
study is the simple dualistic categorization of either medita-
tion practitioner or non-practitioner. There are numerous
types of meditation, including samatha (calming and con-
centration) meditation, vipassana (insight) meditation,
mindful meditation, Vedic (mantra-based) meditation, and
metta (loving-kindness) meditation, and it is possible that
some types may have differing degrees of benefit on
assessed parameters of cardiovascular risk. In fact, in addi-
tion to meditation, studies have shown an association
between other similar therapies and cardiovascular risk.
Heat therapy, such as sauna baths, has been shown to be
associated with a reduced risk of hypertension,” improve-
ment in endothelial function,>* reduction in inflammation,>*
improvement in parasympathetic activity and a decrease in
sympathetic activity,” promotion of cardiovascular health
and as an adjunct to exercise training in cardiac rehabilita-
tion.”*?’ Second, intensity and duration of meditation prac-
tice is not captured in the NHIS survey. It is possible that
those who practice for longer durations, more frequently,
and for more years are more likely to derive greater benefit
than those who practice for only a few minutes and only
occasionally or have only recently taken up a meditation
practice. Third, importantly, is the inherent limitation of
reverse causation in observational studies. For example,
individuals may have started meditation to cope with
depression because individuals who meditate had higher
prevalence of depression than those who meditate com-
pared to those who don’t. Fourth, there might be variables
as confounders or in the causal pathway between meditation
and cardiovascular risk. Several studies showed meditation

had the indirect effects of exercise capacity, suggesting a

21,28,29 o
causal pathway.” ~>~" Moreover, meditation may share a
causal pathway with alcohol. Meditation practice, for exam-
ple, may reduce anxiety and stress, leading to a reduction in
the likelihood of future alcohol consumption.3 O Fifth, medi-
ation, physical activity/exercise and the primary outcomes
(SH, DM, stroke, and CAD) were self-reported and defined
based on the subject’s response to survey questions. Last,
additional confounders include the fact that some mind-body
interventions include both mental and physical processes, and
that some may practice meditation as part of a more compre-
hensive life-style modification process, such as comprehensive
programs that involve meditation, exercise, and nutritional
counseling.

These limitations and confounders may contribute to the
positive and negative findings in this analysis. Nonetheless,
accepting these caveats, this utilization of a national data-
base provides data that adds to the growing body of
research on the potential benefits of meditation, including
lower prevalence of hypercholesterolemia in those who
engage in some form of meditative practice.

In conclusion, using an extensive national database, we
found that meditation is associated with a lower prevalence
of cardiovascular risk.
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