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Abstract

Cardiovascular disease is a leading cause of disability and death worldwide. Yoga, a mind-body exercise, utilizes breathing
techniques with low-impact physical activity that may be an alternative treatment for cardiovascular disease. The purpose of this
systematic review was to examine yoga interventions for patients at-risk for and/or suffering from cardiovascular disease. The
inclusion criteria for interventions were (a) published in the English language between 2005 and 2015; (b) indexed in MEDLINE/
PubMed, CINAHL, or Alt HealthWatch; (c) employed a quantitative design; and (d) applied a yoga intervention. Twelve inter-
ventions met the inclusion criteria, of which, all documented significant improvements in one or more factors associated with
cardiovascular disease. Limitations to the studies in this review included a lack of studies adhering to the inclusion criteria, small
sample sizes, and high attrition rates. Despite the limitations, this review demonstrates the clear potential yoga has as an

alternative and complementary means to improve cardiovascular disease risk.
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It is estimated that by the year 2030 the number of deaths
attributable to cardiovascular disease will reach 23.6 million.'
A number of risk factors have been identified for cardiovascu-
lar disease, including hypertension, hyperlipidemia, hypergly-
cemia, and abdominal and visceral obesity.” Additionally,
psychological factors such as depression, anxiety, and stress
are also associated with cardiovascular disease morbidity and
mortality.! Because a myriad factors are attributed to cardio-
vascular disease, those affected by the disease tend to have a
lower quality of life.?

Advances in pharmacological therapy have been utilized to
reduce or reverse cardiovascular disease (cholesterol, blood
pressure, etc).* In some instances, medication is cost prohibi-
tive and/or inappropriate, due to deleterious side effects, for
certain patients. Another therapy for those suffering from car-
diovascular disease, specifically heart arrhythmias, is the
implantable cardioverter defibrillator. Although this device is
known to save lives, it can also increase anxiety and depressive
symptoms—increasing the heart rate of these patients that
could lead to heart attack and death. It is estimated that, in
some instances, as many as 46% of patients with implantable
cardioverter defibrillators experience anxiety and nearly the
same percentage experience depression.’ Despite these techno-
logical developments, the morbidity and mortality of cardio-
vascular disease incidence remains high.*

A number of studies have recommended decreasing fat
intake to reduce the risk factors associated with coronary artery
disease. Unfortunately, while short-term reductions in fat intake
can lower low-density lipoprotein cholesterol and total choles-
terol, high-density lipoprotein and triglyceride levels do not
typically change. In contrast, exercise has shown favorable
changes in cardiovascular disease factors, including high-
density lipoprotein, low-density lipoprotein, and blood pressure.®

While exercise is oftentimes recommended to prevent and
manage cardiovascular disease, many types of high-intensity
exercises, are inappropriate, due to the physical limitations of
patients suffering from the disease.’> Alternatively, yoga, a
mind-body exercise, consists of low-intensity slow movements,
which are appropriate for individuals of all physical activity
levels.” In addition, yoga’s stimulation of the parasympathetic
nervous system has been to known to increase the relaxation
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Figure |. Flow Chart depicting the three-phase data extraction process.

response imperative for patients with or at-risk for cardiovas-
cular disease.®

Yoga originated in India as part of the spiritual practice for
hundreds of years.” It has been described as a path to reduce
stress, anxiety, and depression in both healthy and mentally ill
adults." Yoga combines physical exercise with breathing tech-
niques, and is characterized as a lifestyle intervention that can
result in improved cardiorespiratory fitness.”'® As a result, yoga
has been studied for its efforts to address the psychological and
physical risk factors associated with cardiovascular disease.

In this systematic review, the research questions addressed
included the following

1. Is yoga an efficacious form of therapy to reduce risk
factors associated with cardiovascular disease?

2. Are the articles reviewed comprised of valid research
studies?

3. Are there sufficient data to draw conclusions about the
efficacy of yoga for cardiovascular disease?

Methods

The inclusion criteria for this review included studies that were (a)
published in the English language between 2005 and 2015; (b)

indexed in MEDLINE/PubMed, CINAHL, or Alt HealthWatch; (c)
employed a quantitative design; and (d) applied a yoga intervention.
Because cardiovascular disease risk includes a number of factors (ie,
metabolic syndrome, coronary artery disease, pulmonary dysfunction,
high cholesterol, obesity, blood pressure, etc) the studies reviewed
measured diverse functions as risk factors for cardiovascular disease.

The 3 phases utilized to find studies to meet the aforementioned
criteria included a Boolean search, distillation, and reference review
(Figure 1). CINAHL, MEDLINE, and Alt HealthWatch databases
were indexed to find studies meeting the criteria for this review as
part of phase 1. The Boolean search term used was “Yoga AND
Cardiovascular disease OR CVD” and “Yoga AND Coronary Artery
Disease OR CAD.”

Using the above search terms, 315 articles were returned from
MEDLINE (n = 257), CINAHL (n = 21), and Alt HealthWatch
(n = 37). Phase II, distillation, consisted of eliminating: duplicates
(n = 32), review/discussion/secondary data articles (n = 169), studies
not incorporating yoga as an intervention (n = 99), and those not using
a quantitative design (n = 1). Of the remaining articles (n = 13), 1 was
excluded that was only an intervention protocol. The remaining
(n = 12) articles satisfied the eligibility criteria (Figure 1).

Results

The results of the data extraction process included 12 articles
meeting the eligibility criteria set forth in this review. The year
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of publication, authors, country of origin, study design, sample
size, age of participants, intervention modality and dosage,
outcome measures, and salient finding are listed in Table 1.
The studies are listed in ascending order by year of publication.

Discussion

A total of 12 articles met the inclusion criteria for this sys-
tematic review. Of these 12 studies, 7 took place in India,*!'"
16 4 studies were based in the United States,>>%° and 1 took
place in China.” All found significant improvements in some
risk factor for cardiovascular disease, including both physical
and mental factors, including body mass index, blood pres-
sure, cholesterol, anxiety, depression, quality of life, weight,
and pulmonary function. In each of the studies standard pro-
tocols were used to measure baseline levels of factors related
to cardiovascular disease. Less than half of the studies
(4 studies®>*'®) measured mental health and/or quality of
life components of participants, which is a limitation for this
review as anxiety and depression are known to play a role in
cardiovascular health.®> Specifically, 1 study testing the effi-
cacy of yoga on cardiac outcomes for patients with implan-
table cardioverter defibrillators, utilized the Florida Shock
Anxiety Scale, Florida Patient Acceptance Survey, Center for
Epidemiologic Depression Scale, Positive Health Expectation
Scale, State-Trait Personality Inventory, among many others.’
In 2 other studies examined, which tested yoga for patients
diagnosed with heart failure, the Kansas City Cardiomyopa-
thy Questionnaire and the Minnesota Living with Heart
Failure Questionnaire were used to measure patient’s quality
of life, respectively.®”’

In this review, 5 studies utilized pretest-posttest
design while the remaining 7 studies®>”*'%!*1¢ implemented
randomized control trials. Pretest-posttest designs, although the
simplest as no control group is enlisted, compare changes from
baseline to posttest among one cohort of participants, all of
which receive the intervention. Randomized control designs,
however, are defined as the most rigorous as they enlist pre-
and posttests, and randomize participants into a control or
experimental group. By doing so, this minimizes threats to
internal and external validity.

For randomized control design, it is imperative that the
researchers compare baseline data between both groups to
ensure that no significant differences could confound the out-
comes. For a study of patients with heart failure, no significant
differences (age, left ventricular ejection fraction, resting heart
rate, blood pressure, weight, body mass index, flexibility,
treadmill time, of biomarkers associated with cardiovascular
disease) were observed at baseline between the control and
intervention groups.” In a study from 2013 that also utilized a
randomized controlled design, the mean age of the control
group (56.4 years) versus the intervention group (59.1 years)
differed; however, whether or not this difference was signifi-
cant was not addressed.”® In a study of patients with implan-
table cardioverter defibrillators, significant differences at
baseline were associated with comorbidities. Specifically, the

3,6,11,12,14

yoga group was significantly more likely to report comorbid-
ities—based on the sum of the number of medication categories
(antianxiety, antidepressants, beta-blockers, etc) they listed in
their initial examination.” Of the remaining studies, 3 reported
no significant differences at baseline between the groups,*’'?
while 1 study did not address this."®

Among the studies reviewed in this article, the dosage and
duration of intervention varied immensely. The duration of
studies ranged from 8 days' to 1 year.” Similarly, the dosage
of the intervention ranged dramatically. One randomized con-
trolled trial of patients with coronary artery disease practiced
60-minute yoga sessions 6 times weekly for 3 months with an
additional 10 weeks of at-home practice.'® For the study with
the shortest duration, a pretest-posttest design, the longest daily
practice was required—3 to 4 hours daily for 8 days.'' The
intervention over the longest period, 1 year,” requested that
subjects practice yoga 3 times weekly for a year. Outcomes for
these studies were as follows: For the study with the shortest
duration, but an intense dosage, fasting plasma glucose, total
cholesterol, low-density lipoprotein, very low—density lipopro-
tein, triglycerides, and total cholesterol/high-density lipopro-
tein ratio were all significantly lower (pre vs post), while
high-density lipoprotein cholesterol was significantly higher
posttest (P < .001)'"; for the study with the longest duration,
a randomized controlled trial, only waist circumference was
significantly decreased (P < .005), while researchers noted that
blood pressure was decreasing following the intervention (non-
significant) (posttest control vs yoga).” This may suggest that a
higher dosage may play a role in improving cardiovascular risk
factors. To further highlight this, evidenced by a randomized
controlled trial of patients with heart failure that practiced yoga
3 times weekly for 60 minutes over 12 weeks, significant
decreases in heart rate, blood pressure, and rate pressure prod-
uct for yoga group (vs control group posttest) (P <.001) were
observed.* Because there were few studies meeting the inclu-
sion criteria for this review, these observations are not conclu-
sive, but, rather, suggest additional avenues to explore
regarding the efficacy of yoga to treat and improve cardiovas-
cular disease. Additionally, comparing the improvements at 6
months and 1 year postintervention could help researchers
determine optimal dosage and duration for participants, being
cognizant of the feasibility for working adults, parents, and
those who must travel to participate in such an intervention.

Feasibility, as defined for this review, is the likelihood that
subjects could meet the expectations of the intervention,
including required at-home practice and a minimum number
of classes with an instructor. For the purposes of this study,
attrition rates can help determine the probability that certain
interventions could prove effective, not just efficacious. Few
studies addressed attrition rates,*>*'*!* either the reasoning
behind the loss of subjects or the actual attrition they observed.
In 1 study, of the 258 subjects initially enrolled in the study, 50
were lost either lost to follow-up, were deceased, or completed
less than 16% of the yoga classes.'? In another study, almost
50% of the participants initially enrolled (from n = 51 ton =
30) completed the study. This study also noted poor yoga
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compliance, offering an explanation of work commitments and
job schedules taking precedence.'* One study mentioned that,
although attrition rates were not as high for their sample size,
there was potential bias in favor of participants that lived close
to where the yoga classes were held as well as those able to
drive or commute.”

Weaknesses associated with the studies reviewed include
quality of instruction and generalizability. Specifically, no
study offered any type of quality assessment tool of the instruc-
tors. Terms like “yoga experts,”'*'* and “supervised ses-
sions”* were used in some studies, 1 study mentioned the use
of a certified yoga instructor,” but only 2 mentioned specified
credentials that included years of experience instructing mem-
bers of the target population (the chronically ill or those with
heart problems).>’ Three studies did not mention the use of
expert instructors, making it difficult to determine the quality
and/or presence of such instruction.>®!!!*1¢ Instructional
classes can also be costly and inconvenient for participants,
as they must travel to receive the intervention, adding to the
problem of attrition. Considering the types of yoga varied
among the studies (hatha yoga, yoga with supervised exercise,
unspecified yoga, yoga consisting of asanas and pranayamas)
along with varying instructors and populations (those with
implantable cardioverter defibrillators, those diagnosed with
heart failure, etc) it is difficult to compare the studies. It can
be said, though, that mind-body therapies, which reinforce
meditative states and focus on breathing, were similar through-
out the studies reviewed.

Self-reporting is frequently an issue with any intervention
that requests participants to comply with an at-home regimen
as part of the intervention. Three studies incorporated an at
home component as part of the intervention.>>'® Of these, 2
identified methods to determine, not ensure, compliance. For
example, one intervention noted low subject compliance with
at-home diaries (only 3 of the 27 subjects returned the diaries to
the researchers) and an inability to monitor their at-home yoga
practice.® In another study, which required subjects to practice
yoga for 10 weeks at home after visiting a yoga studio for 3
months, researchers called once every 3 days to check compli-
ance as well as requested subjects come weekly to the labora-
tory for follow-up. It should be noted that although this follow-
up can be timely and expensive, there was no attrition rate
reported in this particular study (n = 80).'° Although these
studies attempted to determine at-home compliance, it was
impossible to assess, definitively, the amount and quality of
at home practice subjects performed. It should be noted, how-
ever, that all 12 studies, not exclusively the ones that required
at-home practice, reported significant improvements in risk
factors associated with cardiovascular disease.

None of the interventions utilized any explicit behavior
change theory. Behavior change theory helps in discerning
measurable program outcomes, specifies methods for behavior
change, identifies the timing of interventions, helps in choosing
the right mix of strategies, enhances communication between
professionals, improves replication, and improves program
efficiency and effectivenss.'” There is need to incorporate

behavioral theories that explain and predict behavior or beha-
vior change such as social cognitive theory, theory of planned
behavior, transtheortical model, or multi-theory model of
health behavior change.'”

Finally, only 1 study suggested a synergistic effect of dietary
changes with yoga practice,'" 3 offered nutrition lectures,'*®
but none explicitly required dietary changes as part of their
intervention. Nutrition along with a yoga intervention needs to
be more thoroughly explored to determine an optimal lifestyle
intervention for those suffering from cardiovascular disease.

Conclusions

Only 12 studies met the inclusion criteria for this review, with
only 7 utilizing randomized control design, and only three
addressing the psychosocial components of cardiovascular dis-
ease. Therefore, it is clear that additional studies utilizing ran-
domized controlled trials, performing sample size calculations,
and implementing feasible duration and dosage modalities to
reduce attrition rates must be performed. Additionally, it is
important to take into account the social support component
associated with yoga practice as all studies examined here
provided group yoga classes, but there was no such social
support component identified in control groups. Studies exam-
ining group yoga versus at-home yoga versus a control could be
of value to measure the benefits of social support for patients
at-risk for or diagnosed with cardiovascular disease. Although
generalizing the efficacy of yoga may be difficult do to the
variety of interventions, outcomes measured, and populations
examined in the studies reviewed here, it should be noted that
all 12 reported at least one significant improvement in factors
associated with cardiovascular risk.
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