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A B S T R A C T

Background

A sedentary lifestyle and stress are major risk factors for cardiovascular disease (CVD). Since yoga involves exercise and is thought to

help in stress reduction it may be an effective strategy in the primary prevention of CVD.

Objectives

To determine the effect of any type of yoga on the primary prevention of CVD.

Search methods

We searched the following electronic databases: the Cochrane Central Register of Controlled Trials (CENTRAL) (2013, Issue 11) in

The Cochrane Library; MEDLINE (Ovid) (1946 to November Week 3 2013); EMBASE Classic + EMBASE (Ovid) (1947 to 2013

Week 48); Web of Science (Thomson Reuters) (1970 to 4 December 2013); Database of Abstracts of Reviews of Effects (DARE),

Health Technology Assessment Database and Health Economics Evaluations Database (Issue 4 of 4, 2013) in The Cochrane Library. We

also searched a number of Asian databases and the Allied and Complementary Medicine Database (AMED) (inception to December

2012). We searched trial registers and reference lists of reviews and articles, and approached experts in the field. We applied no language

restrictions.

Selection criteria

Randomised controlled trials lasting at least three months involving healthy adults or those at high risk of CVD. Trials examined any

type of yoga and the comparison group was no intervention or minimal intervention. Outcomes of interest were clinical CVD events

and major CVD risk factors. We did not include any trials that involved multifactorial lifestyle interventions or weight loss.

Data collection and analysis

Two authors independently selected trials for inclusion, extracted data and assessed the risk of bias.
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Main results

We identified 11 trials (800 participants) and two ongoing studies. Style and duration of yoga differed between trials. Half of the

participants recruited to the studies were at high risk of CVD. Most of studies were at risk of performance bias, with inadequate details

reported in many of them to judge the risk of selection bias.

No study reported cardiovascular mortality, all-cause mortality or non-fatal events, and most studies were small and short-term. There

was substantial heterogeneity between studies making it impossible to combine studies statistically for systolic blood pressure and total

cholesterol. Yoga was found to produce reductions in diastolic blood pressure (mean difference (MD) -2.90 mmHg, 95% confidence

interval (CI) -4.52 to -1.28), which was stable on sensitivity analysis, triglycerides (MD -0.27 mmol/l, 95% CI -0.44 to -0.11) and

high-density lipoprotein (HDL) cholesterol (MD 0.08 mmol/l, 95% CI 0.02 to 0.14). However, the contributing studies were small,

short-term and at unclear or high risk of bias. There was no clear evidence of a difference between groups for low-density lipoprotein

(LDL) cholesterol (MD -0.09 mmol/l, 95% CI -0.48 to 0.30), although there was moderate statistical heterogeneity. Adverse events,

occurrence of type 2 diabetes and costs were not reported in any of the included studies. Quality of life was measured in three trials

but the results were inconclusive.

Authors’ conclusions

The limited evidence comes from small, short-term, low-quality studies. There is some evidence that yoga has favourable effects on

diastolic blood pressure, HDL cholesterol and triglycerides, and uncertain effects on LDL cholesterol. These results should be considered

as exploratory and interpreted with caution.

P L A I N L A N G U A G E S U M M A R Y

Yoga to prevent cardiovascular disease

Background

Cardiovascular disease (CVD) is a global health burden. Nevertheless, it is thought that the risk of CVD can be lowered by changing

a number of risk factors, such as by increasing physical activity and using relaxation to reduce stress, both of which are components of

yoga. This review assessed the effectiveness of any type of yoga in healthy adults and those at high risk of CVD.

Study Characteristics

We searched scientific databases for randomised controlled trials (clinical trials where people are allocated at random to one of two

or more treatments) looking at the effects of tai chi on adults at high risk of developing CVD. We did not included people who had

already had CVD (e.g. heart attacks and strokes). The evidence is current to December 2013.

Key Results

We found 11 trials (800 participants), none of them were large enough or of long enough duration to examine the effects of yoga on

decreasing death or non-fatal endpoints.There were variations in the style and duration of yoga and the follow-up of the interventions

ranged from three to eight months.The results showed that yoga has favourable effects on diastolic blood pressure, high-density

lipoprotein (HDL) cholesterol and triglycerides (a blood lipid), and uncertain effects on low-density lipoprotein (LDL) cholesterol.

None of the included trials reported adverse events, the occurrence of type 2 diabetes or costs. Longer-term, high-quality trials are

needed in order to determine the effectiveness of yoga for CVD prevention.

Quality of the Evidence

These results should be considered as exploratory and interpreted with caution. This is because the included studies were of short

duration, small and at risk of bias (where there was a risk of arriving at the wrong conclusions because of favouritism by the participants

or researchers).
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B A C K G R O U N D

Description of the condition

The number one cause of death and disability worldwide is car-

diovascular disease (CVD) (WHO 2011). Around 29.6% of total

global deaths can be attributed to CVD (WHO 2003). Indeed,

in the United Kingdom 88,000 deaths per year are attributable

to coronary heart disease and 43,000 deaths are caused by stroke

(BHF 2012). In the United States, 35% of total deaths in 2010

were accounted for by CVD compared to 45% in Germany, 30%

in Costa Rica, 31% in Denmark, 15% in Ethiopia, 48% in Greece,

32% in Japan, 26% in Mexico and 38% in China (WHO 2011a).

It is estimated that by 2030 CVDs will account for almost 23.6

million deaths (WHO 2011).

There are many risk factors that contribute to the development

of CVD. Many of these are related to lifestyle choices, such as

physical inactivity, smoking, alcohol use and an unhealthy diet

(WHO 2011). Whilst clinical treatments are effective in prevent-

ing and treating CVD, other strategies involving a healthy lifestyle

and stress management have also been shown to be beneficial

(Frishman 2005). One such strategy that involves both stress man-

agement and exercise is yoga.

As yoga has become increasingly popular as a form of exercise it

may be an important intervention for the primary and secondary

prevention of CVDs, since high levels of physical activity play a

major role in preventing obesity and CVDs (Mendelson 2008).

Indeed, there are a number of publications that show yoga to be

beneficial for hypertension (Murugesan 2000), dyslipidaemia and

atherosclerosis (Singh 2004). The systematic review by Innes et

al also demonstrated that yoga improved metabolic risk factors

such as blood pressure and lipids (Innes 2005). Furthermore, the

psychological benefits of yoga have been established (Saper 2004),

with yoga being used in stress reduction, a determinant for CVD

(WHO 2011).

Description of the intervention

Yoga is defined in the Oxford Handbook of Complementary Medicine
as an “ancient Indian practice involving postural exercises, breath-

ing control and meditation” (Ernst 2008). It was founded in In-

dia over 5000 years ago and is believed to give the practitioner a

union between their mind, body and spirit (Kappmeier 2006). It

has its foundations in three basic components: Asana (posture),

Pranayama (breathing) and Dhyana (mediation and devotion), all

of which are integrated with each other (Riley 2004). There are

six main branches of yoga: Bhakti yoga, Hatha yoga, Jnana yoga,

Karma yoga, Mantra yoga and Raja yoga (Feuerstein 2011). Jnana

yoga is the path of knowledge in which enlightenment is devel-

oped through the philosophical investigation of traditional yogic

texts and scriptures (Carrico 2012). In Jnana yoga the practitioner

contemplates life using rational thought which, it is believed, leads

the mind towards higher levels of consciousness (Simpkins 2003).

Karma yoga, however, teaches practitioners how to maintain their

focus in everyday life (Simpkins 2003), by analysing their actions

and thoughts in order to learn about different qualities of think-

ing and behaving. In doing this, the practitioner will learn how

to channel their actions in the correct way and ultimately achieve

an enlightened way of living (Simpkins 2003). Mantra yoga in-

fluences the human consciousness through sound and vibration

(Simpkins 2003). It is thought that after many repetitions and

practice the mantra will begin to recite itself within the prac-

titioner’s mind, leading them to enlightenment. Bhakti yoga is

known as the yoga of devotion (Koay 2009). It involves “cultivat-

ing selfless love, pure giving and long devotion to God”, which

is expressed through chants, prayers and also services to human-

ity (Koay 2009). In Raja yoga, on the other hand, all three basic

yoga components are used so that the practitioner can seek en-

lightenment through the mind. In this type of yoga enlightenment

is sought through using meditation and techniques of attention,

concentration and contemplation (Simpkins 2003). However, the

most practised style of yoga in the West is Hatha (Hewitt 2001).

Hatha yoga seeks enlightenment not through the mind, as in Raja

yoga, but through the body. It can be practised in many styles,

such as Bikram, Integral, Kundalini, Ashtanga and Iyengar, all of

which have unique characteristics (Cook 2014).

The physical and psychological benefits of yoga have been ac-

knowledged (Saper 2004). Evidence suggests that yoga can be ap-

plied to manage and reduce the symptoms of a number of condi-

tions. For instance, yoga has been found to relieve perceived pain

in those with rheumatoid arthritis (Bosch 2009) and chronic back

pain (Groessl 2008), as well as aiding in the management of those

with urological disorders (Ripoll 2002). Yoga has also been found

to be beneficial for depression, stress and insomnia (Granath 2006;

Khalsa 2004; Lavey 2005; Woolery 2004).

How the intervention might work

High levels of exercise have been found to play a major role in

preventing obesity, diabetes and CVD (Mendelson 2008; Mittal

2008). Therefore, as some forms of yoga, such as Hatha yoga, are

considered a form of exercise it may help in CVD prevention. Ev-

idence suggests that regular exercise can decrease the risk of dying

from CVD (USHHS 1996), and it has been found to be benefi-

cial when included in primary and secondary prevention strategies

(Lavie 2009). This is because physical activity has favourable ef-

fects not only on CVD risk factors but also on CVD symptoms, a

person’s functional capacity, physiology and quality of life (ACSM

2010; AHA 2011). Furthermore, yoga is a moderately safe, gen-

tle choice for promoting general health and emotional well-being,

especially for those whose lifestyle is sedentary (Lau 2012).

However, the benefits and degree of improvement in physical

health from yogic practices will vary according to how the in-
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dividual practises yoga. For instance, if the individual practises

all poses intensely and continuously then cardiorespiratory fitness

will improve, whereas if the individual only practises a single pose

then improvements may be made in muscular strength, flexibil-

ity and posture (Lau 2012). Furthermore, Hagins et al state that

when the metabolic cost is averaged out across a whole session of

Hatha yoga, it only represents a low level of exercise. This does

not meet the recommendations for levels of physical activity de-

veloped for improving or maintaining general health and CVD

fitness (Hagins 2007). However, studies suggests that regular yogic

training leads to significant improvements in cardiovascular en-

durance and anaerobic power and therefore is useful in improving

exercise tolerance (Bera 1993; Madanmohan 2004; Muralidhara

1982). As such, yoga can be used in patients who are sedentary

to improve exercise tolerance gradually and, with regular practice,

strengthen the cardiovascular system.

As well as being beneficial in terms of exercise, yoga may also

help to reduce stress (AHA 2011), a determinant of CVD (WHO

2011). It does this by creating a physiological sequence of events in

the body as a result of changes in posture, breathing or both, which

reduces the stress response (Woodyard 2011). Proposed physio-

logical mechanisms include reducing the reactivity of the sympa-

thetic nervous system (Innes 2007), counteracting the activity of

the aroused autonomic nervous system (ANS), reversing it back

to a relaxed state, or both (Levine 2000; Michalsen 2005).

Why it is important to do this review

Few randomised controlled trials have directly investigated the

effectiveness of yoga for the primary prevention of CVD, even

though yoga has the potential to help in CVD prevention. Fur-

thermore, few systematic reviews examining the effectiveness of

yoga are available. Those that do exist mainly focus on secondary

prevention (Innes 2005; Lau 2012). Therefore, a comprehensive

systematic review is needed, which thoroughly examines the most

up to date evidence to determine whether yoga is effective in pre-

venting CVD in those who are healthy or who have CVD risk

factors.

O B J E C T I V E S

To determine the effect of any type of yoga on the primary pre-

vention of CVD.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials.

Types of participants

Healthy adults (18 years old or over) of all ages from the world-

wide general population and those at moderate to high risk of

CVD (Perk 2012). As the review focused on the primary preven-

tion of CVD we excluded those who had experienced a previous

myocardial infarction, stroke, revascularisation procedure (coro-

nary artery bypass grafting (CABG) or percutaneous transluminal

coronary angioplasty (PTCA)), and those with angina or angio-

graphically defined coronary heart disease.

Types of interventions

Trials investigating any type of yoga. The definition of yoga was

that provided by Ernst 2008, in which yoga is seen as involving

three components: postural exercises, breathing control and med-

itation.

Multifactorial intervention studies (including dietary or other ad-

ditional interventions) were not included in this review in order

to avoid confounding. We also focused on follow-up periods of

three months or more. We considered follow-up to be the time

elapsed since the start of the intervention and therefore we ex-

cluded any trials with an intervention period of less than 12 weeks.

We also only considered trials where the comparison group was ei-

ther given no intervention or minimal intervention (for example,

leaflets with no person to person intervention or reinforcement).

Types of outcome measures

Primary outcomes

1. Cardiovascular mortality

2. All-cause mortality

3. Non-fatal endpoints such as myocardial infarction, CABG,

PTCA, angina or angiographically defined coronary heart

disease, stroke, carotid endarterectomy or peripheral arterial

disease (PAD)

Secondary outcomes

1. Changes in blood pressure (systolic and diastolic blood

pressure) and blood lipids (total cholesterol, HDL cholesterol,

LDL cholesterol, triglycerides)

2. Occurrence of type 2 diabetes as a major CVD risk factor

3. Quality of life

4. Adverse effects (as defined by the authors of the included

trials)

5. Costs
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Search methods for identification of studies

Electronic searches

We searched the following electronic databases:

• Cochrane Central Register of Controlled Trials

(CENTRAL) (2013, Issue 11) in The Cochrane Library;
• MEDLINE (Ovid) (1946 to November week 3 2013);

• EMBASE Classic + EMBASE (Ovid) (1947 to 2013 Week

48);

• Web of Science (Thomson Reuters, including the Social

Sciences Citation Index (SSCI) and the Conference Proceedings

Citation Index - Science (CPCI-S) (1970 to 4 December 2013);

• Database of Abstracts of Reviews of Effects (DARE),

Health Technology Assessment Database and Health Economics

Evaluations Database (Issue 4 of 4, 2013) in The Cochrane
Library;

• AMED (Inception to 22 October 2012).

We used medical subject headings (MeSH) or equivalent and text

word terms. We used the Cochrane sensitivity-maximising ran-

domised controlled trial (RCT) filter for MEDLINE (Lefebvre

2011), and used adaptations of it for EMBASE and Web of Sci-

ence.

There were no language restrictions.

We tailored the searches to individual databases (Appendix 1).

Searching other resources

In addition, we checked reference lists of reviews and retrieved

articles for additional studies.

We searched the metaRegister of controlled tri-

als (mRCT) (www.controlled-trials.com/mrct), Clinicaltrials.gov

(www.clinicaltrials.gov) and the World Health Organization

(WHO) International Clinical Trials Registry Platform (ICTRP)

(http://apps.who.int/trialsearch/) for ongoing trials (search date 5

November 2012). We also searched OpenGrey for grey literature (

http://www.opengrey.eu/) and the following Asian databases: Ko-

reaMed (www.koreamed.org), DBPIA (www.dbpia.co.kr/), Ko-

rean studies information service system (http://kiss.kstudy.com/

index.asp), Oasis (http://oasis.kiom.re.kr) and China National

Knowledge Infrastructure (CNKI) (www.cnki.net/) from their in-

ception to 21 December 2012.

We performed citation searches on key articles and used Google

Scholar to search for further studies. We contacted experts in the

field for unpublished and ongoing trials and contacted authors

where necessary for any additional information.

Data collection and analysis

Selection of studies

From the searches, two review authors (LH, JH, MD) indepen-

dently reviewed the title and abstract of each paper. Following

the initial screen, we obtained the full text of potentially relevant

studies and two review authors (LH, MD) independently selected

relevant studies using predetermined inclusion criteria. In all cases

we resolved disagreements about study inclusion by consensus and

consulted a third review author (KR) if disagreements persisted.

Data extraction and management

Two review authors (LH, MD) independently extracted data using

a proforma. We contacted chief investigators to provide additional

relevant information if necessary. We extracted details of the study

design, participant characteristics, study setting, intervention and

outcome data (including details of outcome assessment, adverse

effects and methodological quality (randomisation, blinding and

attrition)) from each included study. We resolved disagreements

about extracted data by consensus with a third review author (KR)

being consulted if disagreements persisted.

Assessment of risk of bias in included studies

Two review authors (LH, MD) assessed risk of bias independently

by examining the random sequence generation and allocation con-

cealment, description of drop-outs and withdrawals (including

analysis by intention-to-treat), blinding (participants, personnel

and outcome assessment) and selective outcome reporting in each

trial (Higgins 2011).

Measures of treatment effect

We processed data in accordance with the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). For continuous

outcomes we compared net changes (i.e. intervention group minus

control group differences) and calculated a mean difference (MD)

and 95% CI for each study.

Assessment of heterogeneity

For each outcome we conducted tests of heterogeneity (using the

Chi2 test of heterogeneity and the I2 statistic). Where there was no

heterogeneity we performed a fixed-effect meta-analysis. If we de-

tected substantial heterogeneity (I2 greater than 50%), we looked

for possible explanations for this (for example, participants and

intervention). If the heterogeneity could not be explained, we con-

sidered the following options: providing a narrative overview and

not aggregating the studies at all or using a random-effects model

with appropriate cautious interpretation.

Subgroup analysis and investigation of heterogeneity

It was our intention to stratify results according to baseline risk,

type of yoga, and time and duration of yoga, but there were not

sufficient trials for us to perform these analyses.
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Sensitivity analysis

We performed sensitivity analysis by excluding studies at high risk

of bias (e.g. those with loss to follow-up of more than 20% without

intention-to-treat analysis). We intended to examine the effects of

publication bias using funnel plots and tests of asymmetry (Egger

1997), but these could not be carried out due to the small number

of trials included in the review.

R E S U L T S

Description of studies

Results of the search

The electronic searches generated 2151 hits (1465 after de-dupli-

cation). Screening of titles and abstracts identified 204 papers to

go forward for formal inclusion and exclusion. Of these, 11 ran-

domised controlled trials (16 papers) met the inclusion criteria.

We also identified two ongoing trials. The study flow diagram is

presented in Figure 1.
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Figure 1. Study flow diagram.
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Included studies

Details of studies included in the review are provided in the

Characteristics of included studies table. Eleven trials (16 papers)

with 800 participants randomised met the inclusion criteria. Four

of the 11 trials recruited only female participants (Kim 2012;

Kim 2013; Lee 2012; Monika 2012), and one trial recruited only

male participants (Mahajan 1999). The health status of partic-

ipants varied between studies; one study recruited females with

metabolic syndrome (Kim 2013); one study recruited essential hy-

pertensives (Latha 1991); one study recruited women with men-

strual irregularities (Monika 2012); one study recruited healthy

premenopausal women (Kim 2012); one study recruited males

with hypertension and high cholesterol (Mahajan 1999); one study

recruited HIV-infected participants (Cade 2010); another study

recruited obese postmenopausal women (Lee 2012); one study

recruited non-exercisers with a family history of type 2 diabetes

and at least one cardio-metabolic risk factor (Yang 2011), and the

remaining three studies recruited healthy participants (394 partic-

ipants) (Blumenthal 1989; Ray 2001; Wolever 2012).

Five of the trials were conducted in the USA (472 participants)

(Blumenthal 1989; Cade 2010; Kim 2012; Wolever 2012; Yang

2011), four trials in India (271 participants) (Latha 1991; Mahajan

1999; Monika 2012; Ray 2001), one trial in South Korea (16 par-

ticipants) (Lee 2012), and one trial did not provide country infor-

mation (Kim 2013). The follow-up periods also varied between

studies. Three studies had a follow-up period of three months

(Kim 2013; Wolever 2012; Yang 2011); one study had a follow-

up period of 14 weeks (Mahajan 1999); two studies had a four-

month follow-up (Blumenthal 1989; Lee 2012); two studies had

a follow-up period of five months (Cade 2010; Ray 2001); two

studies had a six-month follow-up (Latha 1991; Monika 2012);

and the remaining study had a follow-up period of eight months

(Kim 2012).

Duration and type of yoga varied between the 11 included studies.

In six studies yoga was practised for one hour either for three days

a week (Ray 2001), three days a week on non-consecutive days for

16 weeks (Lee 2012), two times a week every two to three days

for three months (Yang 2011), two to three times a week for 20

weeks (Cade 2010), for 64 sessions on Mondays and Wednesdays

for eight months (Kim 2012), or for two or more days a week for

four months (Blumenthal 1989). In one study yoga was practised

twice weekly for six months (Latha 1991), whilst in another study

yoga was practised for 35 to 40 minutes a day for five days a week

in the morning for six months (Monika 2012). In another study

yoga was practised for 12 weeks (Kim 2013). In the remaining

two studies yoga was practised either for 12 hours in 12 weeks

(Wolever 2012), or for four days at a residential camp with one

hour of practice at home every day (Mahajan 1999). Five studies

stated that yoga was taught by a qualified instructor (Kim 2012;

Monika 2012; Ray 2001; Wolever 2012; Yang 2011), and four

studies stated that participants were encouraged to practise at home

(Cade 2010; Mahajan 1999; Wolever 2012; Yang 2011). Two

studies used Ashtanga yoga (Cade 2010; Kim 2012), one study

used Hatha yoga (Ray 2001), one study practised Vinyasa yoga

(Yang 2011), and one study used Viniyoga (Wolever 2012). Five

studies did not state which type of yoga they used (Blumenthal

1989; Kim 2013; Latha 1991; Lee 2012; Mahajan 1999). In the

remaining study (Monika 2012), the intervention involved yoga

Nidra. This differs from the types of yoga performed in the other

included studies as the focus was not on yoga as a whole but on yoga

meditation whilst in a particular pose. Yoga Nidra was performed

whilst in the Shavasana pose and involved an awareness of breath

and meditation practices.

One study is awaiting classification because clarification was

needed about the control group. We contacted the authors

for this information. Details of this study are provided in the

Characteristics of studies awaiting classification table. This trial

examined 12 weeks of yoga therapy in patients with essential hy-

pertension (Punita 2011). We identified two ongoing trials look-

ing at yoga. Details for these trials are given in the Characteristics

of ongoing studies table. The first trial examines the effects of

yoga in male and female office and manual workers in Sweden

(NCT01305096). The outcomes measured include blood pres-

sure and the anticipated start date was March 2011. The second

trial examines the effect of yoga in patients with metabolic syn-

drome with outcome measures of blood pressure, quality of life,

stress and insulin sensitivity. No anticipated end date was provided

for this study (Cohen 2008).

Excluded studies

Details and reasons for exclusion of the studies that most closely

missed the inclusion criteria are given in the Characteristics of

excluded studies table. Reasons for exclusion for the majority of

studies included the control group not receiving a minimal inter-

vention or no intervention, no relevant outcomes reported and

the studies not being randomised controlled trials. Some studies

were also short-term, with less than three months follow-up (see

Figure 1).

Risk of bias in included studies

Details for each included trial are presented in the ’Risk of bias’

tables in the Characteristics of included studies and summaries are

presented in Figure 2 and Figure 3.
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Figure 2. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included

study.
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Figure 3. ’Risk of bias’ graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies.

Allocation

The methods of random sequence generation were unclear in nine

of the 11 included studies (Blumenthal 1989; Cade 2010; Kim

2012; Kim 2013; Lee 2012; Mahajan 1999; Ray 2001; Wolever

2012; Yang 2011). In the remaining two studies the methods of

random sequence generation were stated. In one study, we judged

these methods to be at low risk of bias as a statistician not associated

with the study generated the randomisation scheme and opaque

envelopes were used (Monika 2012). The other study used open

allocation and so we judged this to be at high risk of bias (Latha

1991). The methods of allocation concealment were unclear in

eight of the 11 included studies (Blumenthal 1989; Cade 2010;

Kim 2012; Kim 2013; Lee 2012; Mahajan 1999; Ray 2001;

Wolever 2012). In one study, we judged the method of allocation

concealment stated to be at low risk of bias (Monika 2012), whilst

in the remaining two studies we judged the method of allocation

concealment to be at high risk of bias (Latha 1991; Yang 2011).

Blinding

We considered blinding of participants and personnel to be high

risk in all 11 of the included studies as it is difficult, if not impos-

sible, to blind participants and personnel to behavioural interven-

tions such as exercise. The blinding of outcome assessment was

unclear in 10 of the 11 included studies (Blumenthal 1989; Cade

2010; Kim 2012; Kim 2013; Latha 1991; Lee 2012; Mahajan

1999; Monika 2012; Ray 2001; Wolever 2012). The remaining

study stated that outcome assessors were blind and so we judged

it to be at low risk of bias (Yang 2011).

Incomplete outcome data

In eight of the 11 included studies we judged the reporting of in-

complete outcome data to be unclear because there was insufficient

information to judge (Cade 2010; Latha 1991; Lee 2012; Mahajan

1999; Yang 2011), no information was provided (Kim 2013), or

they did not report the reasons for losses to follow-up (Monika

2012; Ray 2001). Two of the 11 included studies reported losses

to follow-up and had a similar number of losses between the in-

tervention and control arms (Blumenthal 1989; Wolever 2012).

In the remaining study, we judged the reporting of incomplete

outcome data to be high risk of bias as there were large numbers

of losses to follow-up with a high number of losses reported in the

intervention arm (Kim 2012).

Selective reporting

For five of the 11 included trials the risk of bias of selective report-

ing was unclear as there was insufficient information available for a

judgement to be made (Cade 2010; Kim 2013; Lee 2012; Mahajan

1999; Wolever 2012). We judged five of the included studies to

be at low risk of bias as these studies clearly stated the primary and

secondary outcomes and reported their results (Blumenthal 1989;

Kim 2012; Monika 2012; Ray 2001; Yang 2011). We judged one
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study to be at high risk of bias as no blood pressure measurements

were provided for the control group (Latha 1991).

Other potential sources of bias

For all included studies there was insufficient information to judge

the risk of bias from other potential sources.

Effects of interventions

Cardiovascular and all-cause mortality

None of the included studies provided cardiovascular or all-cause

mortality data.

Non-fatal Endpoints

None of the included studies provided clinical event data.

Cardiovascular risk factors

Blood pressure

Nine of the 11 included studies measured blood pressure (Cade

2010; Kim 2012; Kim 2013; Latha 1991; Lee 2012; Monika 2012;

Ray 2001; Wolever 2012; Yang 2011). Useable data for meta-anal-

ysis were not available for one study (Latha 1991), as no data for

the control group were provided, only changes since baseline for

the yoga group. In this study, systolic blood pressure was signifi-

cantly reduced by yoga (mean difference (MD) -5.71 mmHg, P

< 0.01) and diastolic blood pressure was also reduced but this did

not reach statistical significance (mean difference -3.71 mmHg, P

reported to be non-significant). The other eight studies could not

be combined as there was substantial heterogeneity between trials

(I2 = 81%) (Analysis 1.1) (485 participants). Two studies showed

a significant reduction in systolic blood pressure with the inter-

vention (Lee 2012; Ray Males 2001), and six studies showed yoga

to reduce systolic blood pressure but this did not reach statistical

significance (Cade 2010; Kim 2013; Monika 2012; Ray Females

2001; Wolever 2012; Yang 2011). The remaining study showed

a significant increase in systolic blood pressure (MD 2.20, 95%

confidence interval (CI) 0.16 to 4.24) (Kim 2012).

For diastolic blood pressure (444 participants), we found moder-

ate heterogeneity between studies (I2 = 58%) so we performed a

random-effects meta-analysis. From the pooled analysis, yoga was

found to significantly lower diastolic blood pressure (MD -2.90,

95% CI -4.52 to -1.28) (Analysis 1.2). Results were similar for the

fixed-effect model but we reported the random-effects results as

the effect estimate is more conservative with wider confidence in-

tervals. Sensitivity analysis, removing studies with high risk of bias

based on incomplete outcome data (those with loss to follow-up

of more than 20% without intention-to-treat analysis), retained

seven studies and statistical significance (MD -3.38 mmHg, 95%

CI -4.88 to -1.88).

Lipid levels

Five trials measured total cholesterol (207 participants) (

Blumenthal 1989; Cade 2010; Lee 2012; Mahajan 1999; Yang

2011). Data for these trials could not be pooled as there was signif-

icant heterogeneity (I2 = 71%) (Analysis 1.3). Two studies showed

a significant reduction in total cholesterol with yoga (Lee 2012;

Mahajan 1999). In the three remaining studies (Blumenthal 1989;

Cade 2010; Yang 2011), there was some variation in the direc-

tion of effect, but individually each found no clear evidence of an

effect of yoga on total cholesterol (MD 0.33 mmol/l, 95% CI -

0.13 to 0.79 (Blumenthal 1989), MD -0.16 mmol/l, 95% CI -

0.68 to 0.36 (Cade 2010), MD -0.11 mmol/l, 95% CI -0.93 to

0.71 (Yang 2011)). Five trials also measured low-density lipopro-

tein (LDL) cholesterol (Blumenthal 1989; Cade 2010; Lee 2012;

Mahajan 1999; Yang 2011). We found moderate heterogeneity

between studies (I2 = 62%) so we performed a random-effects

meta-analysis. From the pooled analysis, yoga was found to have

no effect on LDL cholesterol (MD -0.09 mmol/l, 95% CI -0.48

to 0.30) (Analysis 1.4). Results were similar for the fixed-effect

model but, as with diastolic blood pressure, we reported the ran-

dom-effects results as the effect estimate is more conservative with

wider confidence intervals.

Five of the 11 included studies measured high-density lipopro-

tein (HDL) cholesterol (Blumenthal 1989; Cade 2010; Lee 2012;

Mahajan 1999; Yang 2011). From the pooled analysis (207 par-

ticipants) we found that HDL cholesterol significantly increased

with yoga (MD 0.08 mmol/l, 95% CI 0.02 to 0.14) (Analysis

1.5). All five trials also measured triglyceride levels and we pooled

data for these five (207 participants). Overall, yoga was found to

lower triglyceride levels significantly (mean difference -0.27 mmol/

l, 95% CI -0.44 to -0.11) (Analysis 1.6).

Occurrence of type 2 diabetes

None of the 11 included studies provided data on the occurrence

of type 2 diabetes.

Quality of life

Quality of life was measured in three of the included studies (

Blumenthal 1989; Cade 2010; Ray 2001). In one study (Ray

2001), subjective well-being at five months was better for women

participants in the yoga group (mean 100.0, standard error of

the mean (SEM) 11.44) than in the control group (mean 99.04,

SEM 9.65), whilst for men subjective well-being was better in

the control group (mean 101.75, SEM 12.55) than in the yoga

group (mean 98.4, SEM 12.72). In another study (Cade 2010),

absolute Medical Outcome Study - SF36 scores at 20 weeks were
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the same between the standard care group and the yoga group (73

± 25 versus 75 ± 24). In the remaining study (Blumenthal 1989),

quality of life was measured by a perceived change questionnaire

that measured perceived change in mood, personality, physical and

social functioning. In this study, participants in the yoga group

saw themselves as improving on a number of psychological and

behavioural dimensions compared to participants in the wait-list

control group after four months.

Adverse effects

None of the 11 included studies provided information about ad-

verse events.

Costs

None of the 11 included studies provided data on costs.

D I S C U S S I O N

Summary of main results

We identified 11 trials that randomised 800 participants in studies

with a duration of three months or more from the 1465 papers

screened; 10 of them provided useable data for meta-analysis. For

the remaining study no control group data were provided and its

report gave no contact details to elicit further information. We

identified two ongoing trials.

None of the trials measured clinical events as they were relatively

short-term and conducted in mainly healthy participants. Small

beneficial effects were seen in the five trials that measured triglyc-

erides, the five trials that measured diastolic blood pressure and the

five trials that measured high-density lipoprotein (HDL) choles-

terol. For low-density lipoprotein (LDL) cholesterol, yoga had un-

certain effects. For systolic blood pressure and total cholesterol,

heterogeneity between trials precluded meta-analyses. Three trials

looked at the effects of yoga on quality of life but the results were

inconclusive. No studies reported adverse events and the occur-

rence of type 2 diabetes. Costs were also not examined in any of

the included studies.

The gaps in the published literature are highlighted by the results of

this review. There is a lack of reliable, strong evidence on the effects

of yoga on clinical events, blood pressure and lipid levels and for

the primary prevention of cardiovascular disease (CVD). As such,

more trials are needed in order to clarify the potential benefits of

yoga for CVD risk factors. Furthermore, the trials included in this

review were quite small, at risk of bias and short-term. Longer,

larger, rigorously conducted trials should be carried out to verify

or refute the potential benefits of yoga for the primary prevention

of CVD.

Overall completeness and applicability of
evidence

The review included adults participants who were at varying lev-

els of CVD risk and included both men and women. Most of

the trials were conducted in developed countries. None of the 11

included studies examined our primary outcomes as participants

were predominantly healthy and trials were small and relatively

short-term in follow-up. We were also not able to examine the

effects of baseline CVD risk, type of yoga or intervention intensity

due to the limited number of included studies.

The effectiveness of yoga could not be rigorously assessed since

only three trials (174 participants) assessed cardiovascular risk fac-

tors at six or more months. The remaining eight studies were

shorter-term so it is unclear if any effects of yoga could be sus-

tained. Furthermore, the 11 included trials were limited in the in-

formation that they provided. The majority of the included trials

did not state what type of yoga was being assessed or which yoga

components were included, and had few details about interven-

tion frequency, duration or physiological intensity. Consequently,

we are unable to say which types of yoga are effective in preventing

CVD and if the frequency, duration and physiological intensity of

yoga impact on its effectiveness.

The 11 included studies varied in the health status of participants.

Around half of participants (399 randomised) were classified as at

high risk of CVD and were recruited in seven trials (Cade 2010;

Kim 2013: Latha 1991; Lee 2012; Mahajan 1999; Monika 2012;

Yang 2011), whilst the remaining four trials recruited healthy par-

ticipants. Due to this variability the applicability of this review’s

findings to different populations is uncertain. There was also con-

siderable variability in the yoga interventions in the included stud-

ies. Studies differed in the intensity of the yoga intervention, with

practice ranging from two times a week to five times a week, for 35

minutes to an hour for 12 to 32 weeks. Yoga instructors were also

used in some of the included trials and some encouraged practice

at home.The type of yoga taught also differed between studies with

two studies using Ashtanga yoga (Cade 2010; Kim 2012), one

study using Hatha yoga (Ray 2001), one study using yoga Nidra

(Monika 2012), one study using Vinyasa yoga (Yang 2011), and

one study using Viniyoga (Wolever 2012). The remaining studies

did not state which type of yoga they used (Blumenthal 1989;

Kim 2013; Latha 1991; Lee 2012; Mahajan 1999). Due to the

variability in yoga interventions and the lack of reported detail, we

were unable to assess the effectiveness of each type of yoga or to

assess intervention intensity. Therefore we cannot say which type

of yoga is best at reducing CVD risk and by how much, or for

how long yoga should be practised to be able to see reductions in

CVD risk factors.

The two ongoing trials will add to the evidence but more longer-

term trials are needed.
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Quality of the evidence

Overall, the trials included in this review were at some risk of

bias meaning that the results should be treated with caution. In

nine of the 11 included trials the methods of random sequence

generation were not stated or unclear, whilst in eight trials the

details of allocation concealment were not stated. All 11 trials did

not state if participants and personnel were blinded and in 10 trials

it was unclear whether outcome assessors were blinded. However,

it is difficult, if not impossible, to blind participants and personnel

to behavioural lifestyle interventions such as yoga. Risk of bias

related to incomplete outcome data was unclear in eight trials, low

in two trials but high in one trial. We judged bias due to selective

outcome reporting to be high in one study, low in five studies

and unclear in five studies. For all studies there was insufficient

information to judge the risk of other biases.

Small study bias is also a risk in this review since most of the

included trials were very small. Furthermore, we were unable to

examine the effects of publication bias in funnel plots due to the

limited number of trials included in the review. However, small

trials are often conducted with less methodological rigour, more

likely to be carried out in selected populations and have been

shown to report larger beneficial effects than larger trials (Nüesch

2010; Sterne 2000; Sterne 2001). Therefore, the results of this

review need to be interpreted with this in mind.

There was a high degree of heterogeneity between trials, from dif-

ferent sources (participants, type of yoga, duration of intervention

and follow-up, outcome data), which precluded statistical pooling

for some outcomes. Therefore, our findings should be interpreted

with the inconsistency between studies in mind.

Potential biases in the review process

We conducted a comprehensive search across major databases for

interventions involving yoga. We also screened systematic review

reference lists and contacted authors when necessary. However,

from corresponding with authors we did not receive further un-

reported information or data from three trials, which limited our

analysis. Two review authors carried out all screening, inclusion

and exclusion and data abstraction independently. Two review au-

thors also conducted data entry and analysis.

Our decision to restrict this review to interventions only inves-

tigating yoga avoided the potential confounding effects of other

behavioural interventions on our outcomes, for instance interven-

tions that focused on weight loss. However, this limited the num-

ber of trials eligible for inclusion. Furthermore, the small number

of trials on which this review is based, limitations in reporting

methodological rigour, an unclear risk of bias in most trials and

sparse or no data for primary and secondary outcomes means that

the findings of this review, to date, are limited.

Agreements and disagreements with other
studies or reviews

To our knowledge, no other systematic review including only ran-

domised controlled trials has been carried out solely to examine the

effects of yoga in adults for the primary prevention of CVD. Other

systematic reviews have looked at yoga for secondary prevention

of coronary heart disease in adults (Innes 2005; Lau 2012), or

have looked at yoga in relation to type 2 diabetes, cancer or phys-

ical functioning and health-related quality of life in older adults

(Aljasir 2010; Harder 2012; Patel 2012). One review did not find

any randomised controlled trials that examined the effectiveness

of yoga for patients with coronary heart disease that were eligible

for inclusion (Lau 2012). Another review found some evidence

to suggest that yoga reduced insulin resistance syndrome-related

risk factors for CVD and may help in CVD management (Innes

2005). However, this review could not draw any firm conclusions

due to the methodological and other limitations of the included

studies.

In the current review, trials were also small and heterogeneous. We

found substantial heterogeneity between trials for lipid level mea-

surements and for systolic blood pressure. There were differences

between the included studies in the characteristics of participants,

sample size, intensity of yoga, type of yoga and the duration of

follow-up.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Only a few trials met the inclusion criteria for this review and no

trials reported our primary outcome. Small beneficial effects were

seen in the five trials that measured triglycerides, the five trials that

measured high-density lipoprotein (HDL) cholesterol and the five

trials that measured diastolic blood pressure, which is promising.

This is because small reductions in cardiovascular disease (CVD)

risk factors throughout a whole population may lead to large re-

ductions in CVD incidence (Emberson 2004). For low-density

lipoprotein (LDL) cholesterol, yoga was found to have uncertain

effects. However, the trials included in this review were at some

risk of bias and as such should be treated with caution. In order

to confirm or refute the findings of this review methodologically

rigorous trials are needed that examine cardiovascular disease and

its risk factors over the longer term.

Given the limited evidence to date, we are unable to determine

the effects of yoga in the primary prevention of CVD.

Implications for research

Currently, there is a lack of evidence from randomised controlled

trials that solely examine the effects of yoga for the primary pre-

vention of CVD, particularly over the long term. Such trials are
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essential to examine the effects of yoga on our primary outcome,

CVD events. Future trials should aim to examine the effects of

yoga over longer time periods so that the potential benefits of yoga

for CVD prevention can be rigorously assessed.

No trials were identified that reported adverse events or economic

evaluations of yoga and only three trials reported health-related

quality of life outcomes. Furthermore, there was a lack of infor-

mation in the included studies about the type of yoga assessed or

which components of yoga were included, and few details about

the frequency of yoga, duration of the intervention and physiolog-

ical intensity. Future trials should report all of these details so that

the best treatment parameters can be established and so that the ef-

fectiveness of yoga and its components can be rigorously assessed.

Future trials should also report methods of sequence generation,

allocation concealment and methods of blinding, as such details

again were scarcely reported in the trials included in this review.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Blumenthal 1989

Methods RCT

Participants Men and women who were healthy and free from coronary disease were recruited via

advertisements on TV, radio, in local newspapers and from the Duke aging centre subject

registry. 101 participants were randomly assigned to 3 arms: aerobic exercise; yoga; wait-

list control

Inclusion criteria: healthy and free from coronary disease, at least 60 years old, sedentary,

did not engage in regular exercise

34 participants were randomised to yoga and 34 participants were randomised to the

wait-list control

The study was published in the USA

Interventions Yoga group: 60 minutes of supervised yoga at least twice a week for 16 weeks

Wait-list control: did not receive any form of treatment. Instructed not to change their

physical activity habits and specifically not to engage in any aerobic exercise

Follow-up was 4 months

Outcomes Lipid levels, QoL and blood pressure

Notes We contacted the author twice for extra information on blood pressure and lipid levels.

The author did not respond

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk States conditional randomisation procedure but does not pro-

vide any details of the randomisation procedure used

Allocation concealment (selection bias) Unclear risk Not stated

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated but it is difficult, if not impossible, to blind partici-

pants and personnel to behavioural interventions such as exer-

cise

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated

Incomplete outcome data (attrition bias)

All outcomes

Low risk No ITT analysis but drop-outs and loss to follow-up are low,

with reasons reported

Selective reporting (reporting bias) Low risk All outcomes stated were reported
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Blumenthal 1989 (Continued)

Other bias Unclear risk Insufficient information to judge

Cade 2010

Methods RCT

Participants HIV-infected men and women who were 18 to 70 years old were recruited from a clinical

trials unit and local infectious diseases clinics. 60 participants were randomly assigned

to 2 arms - yoga practice or standard care

Inclusion criteria: documented HIV status, stable and with no plans to change current

cART, CD4+ T-cell count > 2000 cells/ml, plasma HIV RNA < 15,000 copies/ml and

at least 1 of the following CVD risk factors: dyslipidaemia, central adiposity, glucose

intolerance/insulin resistance or hypertension

Exclusion criteria: chronic hepatitis B or active hepatitis C virus infection, diabetes,

male hypogonadism, hypo- or hyperthyroidism, pregnant or plans to become pregnant,

prior MI, unstable angina, heart failure, coronary artery disease, resting ST-segment

depression > 1 mm, coronary artery bypass graft or stroke and active substance abuse

34 participants were randomised to yoga and 26 to standard care

The paper was published in the USA

Interventions Yoga group: Ashtanga Vinyasa yoga was taught and practised. This follows progressive

steps that required adherence, self control, mental focus, self awareness and physical re-

silience. All sessions emphasised the proper use of aligned postures, controlled breathing,

focused gaze and the regulation of prana through the use of bandhas, strength building,

increased flexibility, large muscle movement, asymmetrical movements and restorative

relaxation. Yoga sessions were standardised and were held 2 to 3 times/week for ap-

proximately 60 minutes/session for 20 weeks. Participants initially received individual

instruction but were then encouraged to practise at home (at least once a week)

Standard care: regular routine visits to their physician, no added physical activity, no

changes in cART and no added medications for hyperglycaemia, hyperlipidaemia or

hypertension

Follow-up was 20 weeks

Outcomes Blood pressure, lipid levels, QoL

Notes We contacted authors for extra blood pressure and lipid data for each point at which

these were measured. The authors responded with the data requested

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not stated

Allocation concealment (selection bias) Unclear risk Not stated
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Cade 2010 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated but it is difficult, if not impossible, to blind partici-

pants and personnel to behavioural interventions such as exer-

cise

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Insufficient information to judge

Selective reporting (reporting bias) Unclear risk Insufficient information to judge

Other bias Unclear risk Insufficient information to judge

Kim 2012

Methods RCT

Participants Healthy premenopausal women who were 35 to 50 years old were recruited from the

University of Oklahoma and the surrounding city area by flyers, adverts in local news-

papers and mail. 47 participants were randomly assigned to 2 arms: yoga exercise group

and control group

Inclusion criteria: free of chronic back or joint problems, cardiovascular disease, non-

smokers, not pregnant, not taking antihypertensive drugs, not taking hormonal con-

traception, medically stable, ambulatory and capable of undergoing physical strength

testing/training

27 participants were randomised to yoga and 20 participants were randomised to the

control group

The paper was published in the USA

Interventions Yoga group: Ashtanga yoga was taught Mondays and Wednesdays from 6.30 to 7.30

am. 64 sessions were provided over 8 months. Each session lasted 60 minutes, which

consisted of 15 minutes warm-up, 35 minutes of postures and 10 minutes cool-down

with relaxation. Dynamic and static stretching was introduced during the warm-up at

the beginning with either sitting, supine or standing postures. A certified yoga instructor

led all yoga sessions and precisely taught postures with consistent instructions. Session

intensity was progressively increased by adding the number of Sun Salutations and jump-

ing during the 8-month intervention. All yoga postures were followed by the English

name

Control group: encouraged to maintain normal daily physical activity

Follow-up was 8 months

Outcomes Blood pressure

Notes -

Risk of bias
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Kim 2012 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not stated

Allocation concealment (selection bias) Unclear risk Not stated

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated but it is difficult, if not impossible, to blind partici-

pants and personnel to behavioural interventions such as exer-

cise

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated

Incomplete outcome data (attrition bias)

All outcomes

High risk 40% lost to follow-up in intervention group and 10% in control

group. Also no intention-to-treat analysis

Selective reporting (reporting bias) Low risk All outcomes stated were reported

Other bias Unclear risk Insufficient information to judge

Kim 2013

Methods RCT

Participants 41 women with metabolic syndrome were randomised to a yoga or control group. 20

participants were randomised to yoga and 21 participants were randomised to the control

group

The country of publication was not stated

Interventions Yoga: yoga exercise for 12 weeks

Control group: wait-list

Follow-up was 12 weeks

Outcomes Systolic blood pressure

Notes Abstract only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not stated

Allocation concealment (selection bias) Unclear risk Not stated
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Kim 2013 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Insufficient information to judge

Selective reporting (reporting bias) Unclear risk Insufficient information to judge

Other bias Unclear risk Insufficient information to judge

Latha 1991

Methods RCT

Participants Essential hypertensive patients aged between 45 and 70 years who were attending out-

patients at the hypertension clinic at Madras general hospital were recruited. 14 partici-

pants were randomised to yoga and thermal biofeedback or to the control group

Inclusion criteria: on antihypertensive medication and free from any other abnormalities

or pathological conditions

7 patients were randomised to yoga and 7 patients were randomised to the control group

The country of publication was India

Interventions Yoga: participants were told briefly about the nature of training and time of sessions.

They practised selected breathing techniques and asanas that were taught by one of the

investigators. Participants met twice a week for 6 months

Control group: met once a week in the clinical setting to have blood pressure recorded

and to have a general talk. They received the same amount of attention as the yoga group

Follow-up was 6 months

Outcomes Blood pressure

Notes No contact details provided

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Odd and even numbers

Allocation concealment (selection bias) High risk Open allocation so trial recruiters knew what the next treatment

option was
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Latha 1991 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated but it is difficult, if not impossible, to blind partici-

pants and personnel to behavioural interventions such as exer-

cise

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No information provided

Selective reporting (reporting bias) High risk No blood pressure measurements are provided for the control

group at the end of the intervention period

Other bias Unclear risk Insufficient information to judge

Lee 2012

Methods RCT

Participants Healthy postmenopausal female volunteers who were 54.50 ± 2.75 years with more than

36% body fat were recruited from Busan, Korea. 16 women were randomly assigned to

2 arms: yoga exercise group or a “no exercise ” control

Inclusion criteria: postmenopausal, asymptomatic of any illness or disease, free from any

acute or chronic injury, sedentary and were healthy nonsmokers using no medication

8 participants were randomised to yoga and 8 participants were randomised to the “no

exercise” control

The trial was conducted in South Korea

Interventions Yoga group: yoga was taught and practised 3 times a week for 60 minutes a session on

non-consecutive days for 16 weeks. All sessions emphasised the proper use of aligned

postures and breathing techniques and maintaining the body through the use of large

muscle movements, asymmetrical movements and restorative relaxation

“No exercise” group: instructed to take no exercise

Follow-up was 16 weeks

Outcomes Blood pressure and lipid levels

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not stated

Allocation concealment (selection bias) Unclear risk Not stated
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Lee 2012 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated but it is difficult, if not impossible, to blind partici-

pants and personnel to behavioural interventions such as exer-

cise

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Hip circumference was stated as a measure but was not reported.

There is also insufficient information to judge

Selective reporting (reporting bias) Unclear risk Insufficient information to judge

Other bias Unclear risk Insufficient information to judge

Mahajan 1999

Methods RCT

Participants Men aged 56 to 59 years with either angina or 1 or more coronary risk factor were

recruited. They were divided into those with angina and those with coronary risk factors

and 93 participants were randomised to 2 groups: yoga or conventional therapy

Inclusion criteria: coronary risk factors included those with hypertension (BP > 140/90)

for 6 months but on stable antihypertensive treatment for at least 6 weeks, history of

smoking more than 9 cigarettes a day, cholesterol level above 250 mg/dl as diagnosed

twice in previous year

Exclusion criteria: those with unstable angina pectoris, left ventricular failure, car-

diomegaly, ventricular arrhythmia or any other systemic disease. Overall, 41 partici-

pants were randomised to receive the conventional therapy and 52 participants were

randomised to yoga. For the participants with coronary risk factors, 23 participants were

randomised to conventional therapy and 30 to yoga

The country of publication was India

Interventions Yoga group: the participants spent 4 days at a yoga residential camp where they under-

went training in various yogic lifestyle techniques. The programme consisted of yogic

rejuvenating practices, stretching postures of asanas, pranayama, preksha dhyan, med-

itation and progressive muscle relaxation. The participants were asked to continue the

programme at home for 1 hour daily which included half an hour of meditation, relax-

ation and half an hour of asanas. Participants visited the yoga centre every 2 weeks for

evaluation and compliance

Conventional therapy: managed with conventional therapy with control of risk factors.

Diet control and moderate aerobic exertion as routinely advised

The follow-up period was 14 weeks

Outcomes Lipid levels

Notes We emailed the authors for extra information on the control group but they did not

respond
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Mahajan 1999 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not stated

Allocation concealment (selection bias) Unclear risk Not stated

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated but it is difficult, if not impossible, to blind partici-

pants and personnel to behavioural interventions such as exer-

cise

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Insufficient information to judge

Selective reporting (reporting bias) Unclear risk Insufficient information to judge

Other bias Unclear risk Insufficient information to judge

Monika 2012

Methods RCT

Participants Women 28.08 ± 7.43 years of age with menstrual irregularities visiting the department

of Gynecology, CSMMU, Lucknow were recruited into the study. 150 participants were

randomised to 2 arms: yoga and medication or medication alone

75 participants were randomised to the yoga group and 75 participants were randomised

to the control group

The country of publication was India

Interventions Yoga: yoga Nidra sessions were guided by well-educated and trained instructors that had

been selected by an expert committee. The sessions were free and all necessary facilities

were provided to the participants. The total duration of practice was 35 to 40 minutes a

day for 5 days a week in the morning for 6 months. Practice was done in the department

of physiology CSMMU UP, Lucknow

Control: non-yoga. Given medication (tranexamic acid, ethamsylate, madroxy proges-

terone, norethisterone ethinyl estradiol, levonorgestrel). Medication was provided to

both groups

The follow-up period was 6 months

Outcomes Blood pressure
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Monika 2012 (Continued)

Notes We emailed authors twice for extra information on the control group. However, the

email address was not recognised and no other contact details were available

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Random number generator

Allocation concealment (selection bias) Low risk Statistician not associated with the study generated randomisa-

tion scheme. They also used opaque envelopes

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated but it is difficult, if not impossible, to blind partici-

pants and personnel to behavioural interventions such as exer-

cise

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No intention-to-treat analysis performed and no reasons for

losses provided

Selective reporting (reporting bias) Low risk All outcomes stated were reported

Other bias Unclear risk Insufficient information to judge

Ray 2001

Methods RCT

Participants Participants were electronic fellowship course students and mechanical engineering fel-

lowship students. 54 participants were randomised to 2 arms: yoga and nothing

Inclusion criteria: healthy, 22 to 25 years old

28 participants were randomised to yoga (23 male, 5 female: male age 23.6 ± 0.5, female

age 22.6 ± 1.5) and 26 participants were randomised to the control (21 male, 5 female:

male age 22 ± 1.07, female age 22.8 ± 0.58)

Country of publication was India

Interventions Yoga group: trained in selected yoga exercises (Hatha yoga) for 1 hour every alternate

day of the week. All yogic practices were performed under the guidance of 3 qualified

yoga instructors

Control group: given nothing; after 5 months were instructed in yoga

Follow-up: 5 months

Outcomes Blood pressure, subjective well-being
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Ray 2001 (Continued)

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not stated

Allocation concealment (selection bias) Unclear risk Not stated

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated but it is difficult, if not impossible, to blind partici-

pants and personnel to behavioural interventions such as exer-

cise

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No ITT analysis and no reasons provided for drop-outs or those

lost to follow-up. Also no written details of numbers lost to

follow-up. More information needed

Selective reporting (reporting bias) Low risk All outcomes stated were reported

Other bias Unclear risk Insufficient information to judge

Ray Females 2001

Methods See above information

Participants -

Interventions -

Outcomes -

Notes -

Ray Males 2001

Methods See above information

Participants -

Interventions -
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Ray Males 2001 (Continued)

Outcomes -

Notes -

Wolever 2012

Methods Pilot RCT

Participants Participants were employees of a national insurance carrier who volunteered. 239 par-

ticipants were randomised to 4 arms: yoga; mindfulness online; mindfulness in person;

no stress management intervention

Inclusion criteria: scored 16 or higher on the 10-item Perceived Stress Scale (PSS)

Exclusion criteria: they had an arrhythmia requiring medication or a pacemaker, preg-

nant, heavy smoker, heavy nicotine gum chewer or heavily chewed tobacco, were on

medications that would affect heart rate, had a major medical condition or psycholog-

ical disorder, reported significant current or previous yoga or meditation experience or

participated in an extended meditation or yoga retreat of more than 2 days in the past 5

years

90 participants were randomised to yoga (73.3% female; 92.2% not Hispanic/Latino, 7.

8% Hispanic/Latino) and 53 participants were randomised to the control involving no

stress management (81.1% female; 90.6% not Hispanic/Latino, 9.4% Hispanic/Latino)

Country of publication was the USA

Interventions Yoga group: 12-week, 12-hour programme developed by the American Viniyoga Institute

(AVI) that progressively introduced tools for managing stress including asanas, breathing

techniques, guided relaxation, mental techniques and education about starting home

practice. Yoga was taught by an AVI-trained teacher and the classes were offered at two

work sites: one in Hartford, CT and the other in Walnut Creek, CA. Instructional

handouts were provided to educate participants on home practice and shorter “yoga

breaks” for home and at work. Half of the participants also received a DVD to support

home practice

No stress management group: received the same assessments as the yoga group but did not

received a stress management intervention. They were given a list of resources available

to all employees that included discounted fitness programmes, chair massage sessions,

employee assistance programmes, behavioural health services for depression and wellness

coaching opportunities

The follow-up period was 12 weeks

Outcomes Blood pressure

Notes After completion all participants received USD 75 and a USD 75 gift card for a massage

therapy studio

Risk of bias

Bias Authors’ judgement Support for judgement
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Wolever 2012 (Continued)

Random sequence generation (selection

bias)

Unclear risk Not stated

Allocation concealment (selection bias) Unclear risk Not stated

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated but it is difficult, if not impossible, to blind partici-

pants and personnel to behavioural interventions such as exer-

cise

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated

Incomplete outcome data (attrition bias)

All outcomes

Low risk Used intention-to-treat analysis and provided numbers of losses

to follow-up. Numbers were similar between groups

Selective reporting (reporting bias) Unclear risk Insufficient information to judge

Other bias Unclear risk Insufficient information to judge

Yang 2011

Methods Pilot RCT

Participants Male and female participants were recruited via automated voicemail messages that were

delivered to university employees, flyers posted in hospital outpatient waiting rooms and

advertisements in local newspapers. 25 participants were randomised to 2 arms: yoga

and health education materials

Inclusion criteria: between 45 and 65 years old, non-exercisers for the previous 12

months, have a family history of type 2 diabetes and at least 1 of the following cardio-

metabolic risk factors: impaired fasting glucose, pre-hypertension, overweight/obese or

abnormal level of cholesterol

Exclusion criteria: those who were pregnant, used any drug to reduce their blood choles-

terol level, BP or glucose, or had a physical disability that would limit their ability to

practise yoga

13 participants were randomised to yoga and 12 were randomised to the health education

materials (2 male, 21 female; 19 white, 2 black, 1 Hispanic, 1 Native American)

Country of publication was the USA

Interventions Participants in both groups were asked to maintain their current activity levels during

the intervention

Yoga group: 3-month Vinyasa yoga intervention programme developed and led by a

certified yoga instructor who is a PhD certified nurse. Vinyasa yoga is an evolving form of

Hatha yoga but Vinyasa is more fitness-based. The programme included various physical

postures and each movement was combined with various breathing patterns. Each 1-

hour session began with a warm-up (5 to 7 minutes) and ended with a relaxation period

(10 minutes). To guide and facilitate home practice participants were provided with a

CD of the yoga instructions recorded by the instructor. Group sessions were held twice
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Yang 2011 (Continued)

a week with 2 to 3 days between sessions. There was no certain amount of frequency

required

Health education materials group: general health education materials mailed to their

home every 2 weeks for 3 months. Included content about risk factors for type 2 diabetes

and its prevention, tips for healthy eating out, CVD risk factors, consuming a balanced

diet and engaging in physical activity

Follow-up period was 3 months

Outcomes Blood pressure and lipid levels

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not stated

Allocation concealment (selection bias) High risk To avoid disappointment with group assignment participants

were informed of randomisation when they first contacted the

project office for the initial telephone screening

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Not stated but it is difficult, if not impossible, to blind partici-

pants and personnel to behavioural interventions such as exer-

cise

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Measurements done by staff who were blinded to group assign-

ment

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Insufficient information to judge

Selective reporting (reporting bias) Low risk All outcomes stated in methods were reported

Other bias Unclear risk Insufficient information to judge

BP: blood pressure

cART: combination antiretroviral therapy

HIV: human immunodeficiency virus

ITT: intention-to-treat

MI: myocardial infarction

QoL: quality of life

RCT: randomised controlled trial
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Agte 2011 Not a RCT

Bock 2012 No relevant outcome and intervention was multifactorial

Chaya 2006 Not a RCT

Chen 2006 No relevant outcomes

Duraiswamy 2007 Control not minimal

Harinath 2004 Control not minimal

Madanmohan 2008 Not a RCT

McCaffrey 2005 Not a RCT

Priya 2012 Not a RCT

Telles 2004 Not a RCT

RCT: randomised controlled trial

Characteristics of studies awaiting assessment [ordered by study ID]

Punita 2011

Methods Randomised controlled trial with 2 arms

Participants Patients with essential hypertension from JIPMER outpatient department

Interventions Experimental: supervised yoga training consisting of static postures, breathing and relaxation techniques 3 times a

week for 12 weeks. Also given antihypertensive drugs

Control: antihypertensive drugs only

Lifestyle modifications like dietary pattern, physical activity, cessation of smoking and alcohol were advised to both

groups

Outcomes Blood pressure

Notes We contacted the authors for information on lifestyle advice to see what form this took and if it was minimal
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Characteristics of ongoing studies [ordered by study ID]

Cohen 2008

Trial name or title Not known

Methods Randomised controlled trial with 2 arms

Participants Men and women aged 30 to 65 years who had metabolic syndrome

Interventions Experimental: yoga, 3-hour introductory class followed by 90-minute session twice a week during weeks 1 to

5 and weekly during weeks 6 to 10. All sessions were taught by 2 yoga certified instructors

Control: no intervention during the study

Outcomes Blood pressure, weight, height, insulin sensitivity, stress, SF-36, CES-D

Starting date No information available

Contact information Beth Cohen

Department of Veterans Affairs Medical Center

General Internal Medicine (111A1)

4150 Clement Street

San Francisco, CA 94121

Beth.Cohen@ucsf.edu

Notes -

NCT01305096

Trial name or title Not known

Methods Randomised controlled trial with 2 arms

Participants Men and women who are 25 to 60 years old, healthy, not doing regular, planned physical activity that makes

them out of breath or sweaty, yoga novices, office and manual workers

Interventions Experimental: yoga inversions group - 8 weeks of yoga classes held 2 times a week for 1 hour. The classes will

consist of yoga inversions, other yoga postures and deep, slow breathing

Control: no intervention - conduct lives as usual

Outcomes Heart rate variability, anthropometric variables, common symptoms in general practice, level of sleepiness,

blood pressure, hand grip strength, relaxation and recovery, perceived stress, self rated health, perceived

exertion, satisfaction with life, level of work-family conflict

Starting date March 2011

Contact information Per Wandell, Professor, Karolinska Institutet

Notes -
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CES-D: Center for Epidemiologic Studies Depression Scale
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D A T A A N D A N A L Y S E S

Comparison 1. Yoga versus no intervention or minimal control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Systolic blood pressure, change

from baseline (mmHg)

9 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2 Diastolic blood pressure, change

from baseline (mmHg)

8 444 Mean Difference (IV, Random, 95% CI) -2.90 [-4.52, -1.28]

3 Total cholesterol, change from

baseline (mmol/l)

5 Mean Difference (IV, Fixed, 95% CI) Totals not selected

4 LDL cholesterol, change from

baseline (mmol/l)

5 207 Mean Difference (IV, Random, 95% CI) -0.09 [-0.48, 0.30]

5 HDL cholesterol, change from

baseline (mmol/l)

5 207 Mean Difference (IV, Fixed, 95% CI) 0.08 [0.02, 0.14]

6 Triglycerides, change from

baseline (mmol/l)

5 207 Mean Difference (IV, Fixed, 95% CI) -0.27 [-0.44, -0.11]
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Analysis 1.1. Comparison 1 Yoga versus no intervention or minimal control, Outcome 1 Systolic blood

pressure, change from baseline (mmHg).

Review: Yoga for the primary prevention of cardiovascular disease

Comparison: 1 Yoga versus no intervention or minimal control

Outcome: 1 Systolic blood pressure, change from baseline (mmHg)

Study or subgroup Yoga Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Cade 2010 29 -5 (12.6) 21 1 (13.6) -6.00 [ -13.41, 1.41 ]

Kim 2012 16 -0.4 (3.6) 18 -2.6 (2.23) 2.20 [ 0.16, 4.24 ]

Kim 2013 20 -3.5 (13.7) 21 2 (14.7) -5.50 [ -14.19, 3.19 ]

Lee 2012 8 -8.25 (4.89) 8 2.62 (3.45) -10.87 [ -15.02, -6.72 ]

Monika 2012 65 -2.98 (7.35) 61 -1.65 (7.3) -1.33 [ -3.89, 1.23 ]

Ray Females 2001 5 -9.6 (2.49) 5 -6 (4.55) -3.60 [ -8.15, 0.95 ]

Ray Males 2001 23 -4.78 (2.03) 20 -3.2 (1.85) -1.58 [ -2.74, -0.42 ]

Wolever 2012 90 -0.8 (1.6) 53 -0.63 (2.1) -0.17 [ -0.82, 0.48 ]

Yang 2011 12 -5.2 (12.4) 10 3.6 (15) -8.80 [ -20.45, 2.85 ]

-50 -25 0 25 50

Favours yoga Favours control
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Analysis 1.2. Comparison 1 Yoga versus no intervention or minimal control, Outcome 2 Diastolic blood

pressure, change from baseline (mmHg).

Review: Yoga for the primary prevention of cardiovascular disease

Comparison: 1 Yoga versus no intervention or minimal control

Outcome: 2 Diastolic blood pressure, change from baseline (mmHg)

Study or subgroup Yoga Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Cade 2010 29 -3 (9.5) 21 1 (8.89) 7.3 % -4.00 [ -9.14, 1.14 ]

Kim 2012 16 0 (2.29) 18 -1 (6.5) 13.3 % 1.00 [ -2.21, 4.21 ]

Lee 2012 8 -7.75 (5.8) 8 1.87 (3.1) 8.7 % -9.62 [ -14.18, -5.06 ]

Monika 2012 65 -4.22 (8.4) 61 -3.47 (8.2) 14.7 % -0.75 [ -3.65, 2.15 ]

Ray Females 2001 5 -3.6 (4.8) 5 1.2 (4.8) 5.9 % -4.80 [ -10.75, 1.15 ]

Ray Males 2001 23 -4.09 (1.5) 20 -1 (4.8) 18.5 % -3.09 [ -5.28, -0.90 ]

Wolever 2012 90 -1.93 (1.1) 53 1.03 (1.45) 27.4 % -2.96 [ -3.41, -2.51 ]

Yang 2011 12 0.6 (8.7) 10 3.7 (8.7) 4.2 % -3.10 [ -10.40, 4.20 ]

Total (95% CI) 248 196 100.0 % -2.90 [ -4.52, -1.28 ]

Heterogeneity: Tau2 = 2.44; Chi2 = 16.81, df = 7 (P = 0.02); I2 =58%

Test for overall effect: Z = 3.51 (P = 0.00045)

Test for subgroup differences: Not applicable

-10 -5 0 5 10

Favours yoga Favours control
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Analysis 1.3. Comparison 1 Yoga versus no intervention or minimal control, Outcome 3 Total cholesterol,

change from baseline (mmol/l).

Review: Yoga for the primary prevention of cardiovascular disease

Comparison: 1 Yoga versus no intervention or minimal control

Outcome: 3 Total cholesterol, change from baseline (mmol/l)

Study or subgroup Yoga Control
Mean

Difference
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Blumenthal 1989 34 0.23 (0.82) 32 -0.1 (1.07) 0.33 [ -0.13, 0.79 ]

Cade 2010 29 -0.26 (1.01) 21 -0.1 (0.85) -0.16 [ -0.68, 0.36 ]

Lee 2012 8 -0.35 (0.53) 8 0.25 (0.39) -0.60 [ -1.06, -0.14 ]

Mahajan 1999 30 -0.79 (1.08) 23 0.1 (0.97) -0.89 [ -1.44, -0.34 ]

Yang 2011 12 -0.4 (0.85) 10 -0.29 (1.07) -0.11 [ -0.93, 0.71 ]

-1 -0.5 0 0.5 1

Favours yoga Favours control
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Analysis 1.4. Comparison 1 Yoga versus no intervention or minimal control, Outcome 4 LDL cholesterol,

change from baseline (mmol/l).

Review: Yoga for the primary prevention of cardiovascular disease

Comparison: 1 Yoga versus no intervention or minimal control

Outcome: 4 LDL cholesterol, change from baseline (mmol/l)

Study or subgroup Yoga Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Blumenthal 1989 34 0.26 (0.78) 32 -0.08 (1.03) 23.4 % 0.34 [ -0.10, 0.78 ]

Cade 2010 29 0.07 (0.83) 21 -0.16 (0.84) 22.6 % 0.23 [ -0.24, 0.70 ]

Lee 2012 8 -0.23 (0.62) 8 0.28 (0.61) 18.6 % -0.51 [ -1.11, 0.09 ]

Mahajan 1999 30 -0.67 (0.89) 23 -0.14 (0.88) 22.2 % -0.53 [ -1.01, -0.05 ]

Yang 2011 12 -0.32 (0.9) 10 -0.26 (1.07) 13.2 % -0.06 [ -0.90, 0.78 ]

Total (95% CI) 113 94 100.0 % -0.09 [ -0.48, 0.30 ]

Heterogeneity: Tau2 = 0.12; Chi2 = 10.42, df = 4 (P = 0.03); I2 =62%

Test for overall effect: Z = 0.45 (P = 0.65)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours yoga Favours control
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Analysis 1.5. Comparison 1 Yoga versus no intervention or minimal control, Outcome 5 HDL cholesterol,

change from baseline (mmol/l).

Review: Yoga for the primary prevention of cardiovascular disease

Comparison: 1 Yoga versus no intervention or minimal control

Outcome: 5 HDL cholesterol, change from baseline (mmol/l)

Study or subgroup Yoga Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Blumenthal 1989 34 0.07 (0.33) 32 0.03 (0.41) 11.2 % 0.04 [ -0.14, 0.22 ]

Cade 2010 29 -0.05 (0.28) 21 0 (0.27) 15.3 % -0.05 [ -0.20, 0.10 ]

Lee 2012 8 0.09 (0.28) 8 -0.06 (0.25) 5.4 % 0.15 [ -0.11, 0.41 ]

Mahajan 1999 30 0.17 (0.15) 23 0.05 (0.13) 63.7 % 0.12 [ 0.04, 0.20 ]

Yang 2011 12 -0.1 (0.3) 10 -0.14 (0.37) 4.5 % 0.04 [ -0.25, 0.33 ]

Total (95% CI) 113 94 100.0 % 0.08 [ 0.02, 0.14 ]

Heterogeneity: Chi2 = 4.35, df = 4 (P = 0.36); I2 =8%

Test for overall effect: Z = 2.70 (P = 0.0069)

Test for subgroup differences: Not applicable

-1 -0.5 0 0.5 1

Favours control Favours yoga
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Analysis 1.6. Comparison 1 Yoga versus no intervention or minimal control, Outcome 6 Triglycerides,

change from baseline (mmol/l).

Review: Yoga for the primary prevention of cardiovascular disease

Comparison: 1 Yoga versus no intervention or minimal control

Outcome: 6 Triglycerides, change from baseline (mmol/l)

Study or subgroup Yoga Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Blumenthal 1989 34 -0.2 (0.66) 32 -0.07 (0.63) 27.8 % -0.13 [ -0.44, 0.18 ]

Cade 2010 29 -0.61 (1.48) 21 0.02 (0.9) 6.1 % -0.63 [ -1.29, 0.03 ]

Lee 2012 8 -0.05 (0.26) 8 0.1 (0.28) 38.4 % -0.15 [ -0.41, 0.11 ]

Mahajan 1999 30 -0.63 (1) 23 0.07 (0.65) 13.6 % -0.70 [ -1.15, -0.25 ]

Yang 2011 12 -0.13 (0.5) 10 0.18 (0.54) 14.0 % -0.31 [ -0.75, 0.13 ]

Total (95% CI) 113 94 100.0 % -0.27 [ -0.44, -0.11 ]

Heterogeneity: Chi2 = 6.31, df = 4 (P = 0.18); I2 =37%

Test for overall effect: Z = 3.24 (P = 0.0012)

Test for subgroup differences: Not applicable

-100 -50 0 50 100

Favours yoga Favours control

A P P E N D I C E S

Appendix 1. Search strategies 2013

CENTRAL

#1 MeSH descriptor Yoga explode all trees

#2 MeSH descriptor Relaxation Therapy explode all trees

#3 yoga

#4 asana

#5 pranayama

#6 dhyana

#7 meditat*

#8 MeSH descriptor Meditation explode all trees

#9 hatha

#10 ananda

#11 ashtanga

#12 bikram
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#13 iyengar

#14 integral near/5 yoga

#15 kripalu

#16 kundalini

#17 power near/5 yoga

#18 sivananda

#19 vinyasa

#20 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16

OR #17 OR #18 OR #19)

#21 MeSH descriptor Cardiovascular Diseases explode all trees

#22 (cardio*)

#23 (cardia*)

#24 (heart*)

#25 (coronary*)

#26 angina*

#27 (ventric*)

#28 (myocard*)

#29 (pericard*)

#30 (isch?em*)

#31 (emboli*)

#32 arrhythmi*

#33 (thrombo*)

#34 atrial next fibrillat*

#35 (tachycardi*)

#36 (endocardi*)

#37 (sick next sinus)

#38 MeSH descriptor Stroke explode all trees

#39 (stroke or stokes)

#40 (cerebrovasc*)

#41 (cerebral next vascular)

#42 apoplexy

#43 (brain near/2 accident*)

#44 ((brain* or cerebral or lacunar) near/2 infarct*)

#45 MeSH descriptor Hypertension explode all trees

#46 (hypertensi*)

#47 (peripheral next arter* next disease*)

#48 ((high or increased or elevated) near/2 blood pressure)

#49 MeSH descriptor Hyperlipidemias explode all trees

#50 (hyperlipid*)

#51 (hyperlip?emia*)

#52 (hypercholesterol*)

#53 (hypercholester?emia*)

#54 (hyperlipoprotein?emia*)

#55 (hypertriglycerid?emia*)

#56 MeSH descriptor: [Arteriosclerosis] explode all trees

#57 MeSH descriptor: [Cholesterol] explode all trees

#58 cholesterol

#59 “coronary risk factor*”

#60 MeSH descriptor: [Blood Pressure] this term only

#61 “blood pressure”

#62 #21 or #22 or #23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38

or #39 or #40 or #41 or #42 or #43 or #44 or #45 or #46 or #47 or #48 or #49 or #50 or #51 or #52 or #53 or #54 or #55 or #56 or

#57 or #58 or #59 or #60 or #61
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#63 #20 and #62

MEDLINE OVID

1. Yoga/

2. Relaxation Therapy/

3. yoga.tw.

4. asana.tw.

5. pranayama.tw.

6. dhyana.tw.

7. meditat*.tw.

8. Meditation/

9. hatha.tw.

10. ananda.tw.

11. ashtanga.tw.

12. bikram.tw.

13. iyengar.tw.

14. (integral adj5 yoga).tw.

15. kripalu.tw.

16. kundalini.tw.

17. (power adj5 yoga).tw.

18. sivananda.tw.

19. vinyasa.tw.

20. or/1-19

21. exp Cardiovascular Diseases/

22. cardio*.tw.

23. cardia*.tw.

24. heart*.tw.

25. coronary*.tw.

26. angina*.tw.

27. ventric*.tw.

28. myocard*.tw.

29. pericard*.tw.

30. isch?em*.tw.

31. emboli*.tw.

32. arrhythmi*.tw.

33. thrombo*.tw.

34. atrial fibrillat*.tw.

35. tachycardi*.tw.

36. endocardi*.tw.

37. (sick adj sinus).tw.

38. exp Stroke/

39. (stroke or stokes).tw.

40. cerebrovasc*.tw.

41. cerebral vascular.tw.

42. apoplexy.tw.

43. (brain adj2 accident*).tw.

44. ((brain* or cerebral or lacunar) adj2 infarct*).tw.

45. exp Hypertension/

46. hypertensi*.tw.

47. peripheral arter* disease*.tw.

48. ((high or increased or elevated) adj2 blood pressure).tw.

49. exp Hyperlipidemias/
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50. hyperlipid*.tw.

51. hyperlip?emia*.tw.

52. hypercholesterol*.tw.

53. hypercholester?emia*.tw.

54. hyperlipoprotein?emia*.tw.

55. hypertriglycerid?emia*.tw.

56. exp Arteriosclerosis/

57. exp Cholesterol/

58. cholesterol.tw.

59. “coronary risk factor*”.tw.

60. Blood Pressure/

61. blood pressure.tw.

62. or/21-61

63. 20 and 62

64. randomized controlled trial.pt.

65. controlled clinical trial.pt.

66. randomized.ab.

67. placebo.ab.

68. drug therapy.fs.

69. randomly.ab.

70. trial.ab.

71. groups.ab.

72. 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71

73. exp animals/ not humans.sh.

74. 72 not 73

75. 63 and 74

EMBASE OVID

1. Yoga/

2. Relaxation Therapy/

3. yoga.tw.

4. asana.tw.

5. pranayama.tw.

6. dhyana.tw.

7. meditat*.tw.

8. Meditation/

9. hatha.tw.

10. ananda.tw.

11. ashtanga.tw.

12. bikram.tw.

13. iyengar.tw.

14. (integral adj5 yoga).tw.

15. kripalu.tw.

16. kundalini.tw.

17. (power adj5 yoga).tw.

18. sivananda.tw.

19. vinyasa.tw.

20. or/1-19

21. exp cardiovascular disease/

22. cardio*.tw.

23. cardia*.tw.

24. heart*.tw.
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25. coronary*.tw.

26. angina*.tw.

27. ventric*.tw.

28. myocard*.tw.

29. pericard*.tw.

30. isch?em*.tw.

31. emboli*.tw.

32. arrhythmi*.tw.

33. thrombo*.tw.

34. atrial fibrillat*.tw.

35. tachycardi*.tw.

36. endocardi*.tw.

37. (sick adj sinus).tw.

38. exp cerebrovascular disease/

39. (stroke or stokes).tw.

40. cerebrovasc*.tw.

41. cerebral vascular.tw.

42. apoplexy.tw.

43. (brain adj2 accident*).tw.

44. ((brain* or cerebral or lacunar) adj2 infarct*).tw.

45. exp hypertension/

46. hypertensi*.tw.

47. peripheral arter* disease*.tw.

48. ((high or increased or elevated) adj2 blood pressure).tw.

49. exp hyperlipidemia/

50. hyperlipid*.tw.

51. hyperlip?emia*.tw.

52. hypercholesterol*.tw.

53. hypercholester?emia*.tw.

54. hyperlipoprotein?emia*.tw.

55. hypertriglycerid?emia*.tw.

56. exp Arteriosclerosis/

57. exp Cholesterol/

58. cholesterol.tw.

59. “coronary risk factor*”.tw.

60. Blood Pressure/

61. blood pressure.tw.

62. or/21-61

63. 20 and 62

64. random$.tw.

65. factorial$.tw.

66. crossover$.tw.

67. cross over$.tw.

68. cross-over$.tw.

69. placebo$.tw.

70. (doubl$ adj blind$).tw.

71. (singl$ adj blind$).tw.

72. assign$.tw.

73. allocat$.tw.

74. volunteer$.tw.

75. crossover procedure/

76. double blind procedure/

77. randomized controlled trial/
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78. single blind procedure/

79. 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 76 or 77 or 78

80. (animal/ or nonhuman/) not human/

81. 79 not 80

82. 63 and 81

Web of Science

#19 #18 AND #17

#18 TS=((random* or blind* or allocat* or assign* or trial* or placebo* or crossover* or cross-over*))

#17 #16 AND #7

#16 #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR #9 OR #8

#15 TS=(arteriosclerosis or cholesterol or “coronary risk factor*” or “blood pressure”)

#14 Topic=(hyperlipid* or hyperlip?emia* or hypercholesterol* or hypercholester?emia* or hyperlipoprotein?emia* or hypertriglycerid?

emia*)

#13 Topic=(high near/2 “blood pressure” or increased near/2 “blood pressure” or elevated near/2 “blood pressure”)

#12 Topic=(brain* near/2 infarct or cerebral near/2 infarct or lacunar near/2 infarct* or hypertensi* or “peripheral arter* disease*”)

#11 Topic=(“cerebral vascular” or apoplexy or brain near/2 accident*)

#10 Topic=(“atrial fibrillat*” or tachycardi* or endocardi* or “sick sinus” or stroke or stokes or cerebrovasc*)

#9 Topic=(myocard* or pericard* or isch?em* or emboli* or arrhythmi* or thrombo*)

#8 Topic=(cardio* or cardia* or heart* or coronary* or angina* or ventric*)

#7 #6 OR #5 OR #4 OR #3 OR #2 OR #1

#6 Topic=(sivananda or vinyasa)

#5 Topic=(kripalu or kundalini)

#4 Topic=(integral near/5 yoga)

#3 Topic=(hatha or ananda or ashtanga or bikram or iyengar)

#2 Topic=(asana or pranayama or dhyana or meditat*)

#1 Topic=(yoga)

AMED

1. Yoga/

2. Relaxation Therapy/

3. Yoga.tw.

4. asana.tw.

5. pranayama.tw.

6. dhyana.tw.

7. meditat*.tw.

8. Meditation/

9. hatha.tw.

10. ananda.tw.

11. ashtanga.tw.

12. bikram.tw.

13. iyengar.tw.

14. (integral adj5 yoga).tw.

15. kripalu.tw.

16. kundalini.tw.

17. (power adj5 yoga).tw.

18. sivavavda.tw.

19. vinyasa.tw.

20. or/1-19

21. cardio*.tw.

22. cardia*.tw.
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23. heart*.tw.

24. coronary*.tw.

25. angina*.tw.

26. ventric*.tw.

27. myocard*.tw.

28. pericard*.tw.

29. isch?em*.tw.

30. emboli*.tw.

31. arrhythmi*.tw.

32. thrombo*.tw.

33. atrial fibrillat*.tw.

34. tachycardi*.tw.

35. endocardi*.tw.

36. (sick adj sinus).tw.

37. exp Stroke/

38. (stroke or strokes).tw.

39. cerebrovasc*.tw.

40. cerebral vascular.tw.

41. apoplexy.tw.

42. (brain adj2 accident*).tw.

43. ((brain* or cerebral or lacunar) adj2 infarct*).tw.

44. exp Hypertension/

45. hypertensi*.tw.

46. peripheral arter* disease*.tw.

47. ((high or increased or elevated) adj2 blood pressure).tw.

48. hyperlipid*.tw.

49. hyperlip?emia*.tw.

50. hypercholesterol*.tw.

51. hypercholester?emia*.tw.

52. hyperlipoprotein?emia*.tw.

53. hypertriglycerid?emia*.tw.

54. or/21-53

55. randomized controlled trial.pt.

56. controlled clinical trial.pt.

57. randomized.ab.

58. placebo.ab.

59. randomly.ab.

60. trial.ab.

61. groups.ab.

62. 55 or 56 or 57 or 58 or 59 or 60 or 61

63. exp animals/ not humans.sh.

64. 62 not 63

65. 20 and 54 and 64

66. arteriosclerosis.tw.

67. cholesterol.tw.

68. cholest*.tw.

69. or/21-53,66-68

70. 20 and 64 and 69

CNKI

1. (3849)
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2. (31,751)

3. (119,627)

4. (216,118)

5. (12,658)

6. (53,121)

7. (60,303)

8. (73,634)

9. (60,061)

10. (38,661)

11. (51,704)

12. (15,653)

13. (30,152)

14. (43,507)

15. 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 (593,994)

16. (963,149)

17. (702,107)

18. 16 or 17 (1,291,457)

19. 1 and 15 and 18 (1)

KoreaMed

1. :0

DBPIA

Yoga AND cardiovascular disease

Yoga AND hypertension

Yoga AND stroke

Yoga AND hyperlipidemia

Yoga AND angina

Yoga AND coronary

AND :

AND :

AND :

AND :

AND :

AND :

Korean studies information service system

Yoga AND cardiovascular disease

Yoga AND hypertension
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Yoga AND stroke

Yoga AND hyperlipidemia

Yoga AND angina

Yoga AND coronary

AND

AND

AND

AND

AND

AND

OASIS

:0

Clinicaltrials.gov

1. Cardio*

2. Yoga

WHO ICTRP

1. Cardio*

2. Yoga

ISRCTN Register

1. Cardio*

2. Yoga
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

It was our intention to perform stratified analysis to examine the effects of baseline risk, duration of yoga and type of yoga but the

review included an insufficient number of trials to do this. We also intended to create funnel plots to assess publication bias. These

will be addressed in future updates of this review when more evidence is available. It was also our intention to include only studies

with a six-month follow-up. However, as such studies were lacking, we changed the review to include studies with a follow-up of three

months or more.

In the review, substantial heterogeneity was defined but this was not defined within the protocol. We added this definition at the request

of an external reviewer. The outcome “costs” was also added to the review so that resource use could be examined if data were available.
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