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A B S T R A C T

Background

Non-specific low back pain is a common, potentially disabling condition usually treated with self-care and non-prescription medication.

For chronic low back pain, current guidelines state that exercise therapy may be beneficial. Yoga is a mind-body exercise sometimes

used for non-specific low back pain.

Objectives

To assess the effects of yoga for treating chronic non-specific low back pain, compared to no specific treatment, a minimal intervention

(e.g. education), or another active treatment, with a focus on pain, function, and adverse events.

Search methods

We searched CENTRAL, MEDLINE, Embase, five other databases and four trials registers to 11 March 2016 without restriction of

language or publication status. We screened reference lists and contacted experts in the field to identify additional studies.

Selection criteria

We included randomized controlled trials of yoga treatment in people with chronic non-specific low back pain. We included studies

comparing yoga to any other intervention or to no intervention. We also included studies comparing yoga as an adjunct to other

therapies, versus those other therapies alone.

Data collection and analysis

Two authors independently screened and selected studies, extracted outcome data, and assessed risk of bias. We contacted study authors

to obtain missing or unclear information. We evaluated the overall certainty of evidence using the GRADE approach.

Main results

We included 12 trials (1080 participants) carried out in the USA (seven trials), India (three trials), and the UK (two trials). Studies were

unfunded (one trial), funded by a yoga institution (one trial), funded by non-profit or government sources (seven trials), or did not

report on funding (three trials). Most trials used Iyengar, Hatha, or Viniyoga forms of yoga. The trials compared yoga to no intervention

or a non-exercise intervention such as education (seven trials), an exercise intervention (three trials), or both exercise and non-exercise

interventions (two trials). All trials were at high risk of performance and detection bias because participants and providers were not
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blinded to treatment assignment, and outcomes were self-assessed. Therefore, we downgraded all outcomes to ’moderate’ certainty

evidence because of risk of bias, and when there was additional serious risk of bias, unexplained heterogeneity between studies, or the

analyses were imprecise, we downgraded the certainty of the evidence further.

For yoga compared to non-exercise controls (9 trials; 810 participants), there was low-certainty evidence that yoga produced small to

moderate improvements in back-related function at three to four months (standardized mean difference (SMD) -0.40, 95% confidence

interval (CI) -0.66 to -0.14; corresponding to a change in the Roland-Morris Disability Questionnaire of mean difference (MD) -2.18,

95% -3.60 to -0.76), moderate-certainty evidence for small to moderate improvements at six months (SMD -0.44, 95% CI -0.66 to -

0.22; corresponding to a change in the Roland-Morris Disability Questionnaire of MD -2.15, 95% -3.23 to -1.08), and low-certainty

evidence for small improvements at 12 months (SMD -0.26, 95% CI -0.46 to -0.05; corresponding to a change in the Roland-Morris

Disability Questionnaire of MD -1.36, 95% -2.41 to -0.26). On a 0-100 scale there was very low- to moderate-certainty evidence that

yoga was slightly better for pain at three to four months (MD -4.55, 95% CI -7.04 to -2.06), six months (MD -7.81, 95% CI -13.37

to -2.25), and 12 months (MD -5.40, 95% CI -14.50 to -3.70), however we pre-defined clinically significant changes in pain as 15

points or greater and this threshold was not met. Based on information from six trials, there was moderate-certainty evidence that the

risk of adverse events, primarily increased back pain, was higher in yoga than in non-exercise controls (risk difference (RD) 5%, 95%

CI 2% to 8%).

For yoga compared to non-yoga exercise controls (4 trials; 394 participants), there was very-low-certainty evidence for little or no

difference in back-related function at three months (SMD -0.22, 95% CI -0.65 to 0.20; corresponding to a change in the Roland-

Morris Disability Questionnaire of MD -0.99, 95% -2.87 to 0.90) and six months (SMD -0.20, 95% CI -0.59 to 0.19; corresponding

to a change in the Roland-Morris Disability Questionnaire of MD -0.90, 95% -2.61 to 0.81), and no information on back-related

function after six months. There was very low-certainty evidence for lower pain on a 0-100 scale at seven months (MD -20.40, 95%

CI -25.48 to -15.32), and no information on pain at three months or after seven months. Based on information from three trials, there

was low-certainty evidence for no difference in the risk of adverse events between yoga and non-yoga exercise controls (RD 1%, 95%

CI -4% to 6%).

For yoga added to exercise compared to exercise alone (1 trial; 24 participants), there was very-low-certainty evidence for little or

no difference at 10 weeks in back-related function (SMD -0.60, 95% CI -1.42 to 0.22; corresponding to a change in the Oswestry

Disability Index of MD -17.05, 95% -22.96 to 11.14) or pain on a 0-100 scale (MD -3.20, 95% CI -13.76 to 7.36). There was no

information on outcomes at other time points. There was no information on adverse events.

Studies provided limited evidence on risk of clinical improvement, measures of quality of life, and depression. There was no evidence

on work-related disability.

Authors’ conclusions

There is low- to moderate-certainty evidence that yoga compared to non-exercise controls results in small to moderate improvements

in back-related function at three and six months. Yoga may also be slightly more effective for pain at three and six months, however

the effect size did not meet predefined levels of minimum clinical importance. It is uncertain whether there is any difference between

yoga and other exercise for back-related function or pain, or whether yoga added to exercise is more effective than exercise alone. Yoga

is associated with more adverse events than non-exercise controls, but may have the same risk of adverse events as other back-focused

exercise. Yoga is not associated with serious adverse events. There is a need for additional high-quality research to improve confidence

in estimates of effect, to evaluate long-term outcomes, and to provide additional information on comparisons between yoga and other

exercise for chronic non-specific low back pain.

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

Yoga treatment for chronic non-specific low back pain

Review question

Does yoga improve back-related function and pain in people with chronic non-specific low back pain?

Background

Low back pain is a common health problem. For some people, it may last for three months or more and at this point it is termed

’chronic’. Yoga is sometimes used as a treatment for low back pain.
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Search date

We searched medical databases for trials comparing yoga to any other treatment or to no treatment in adults (aged 18 years or greater).

We also included trials comparing yoga added to other treatments, versus those other treatments alone. The evidence is current to

March 2016.

Study characteristics

We included 12 trials with 1080 participants. Seven studies were carried out in the USA, three studies were carried out in India, and

two studies were carried out in the UK. All studies measured changes in back-related function or pain. Few studies reported on quality

of life or depression, and only about half of the studies said anything about harms.

Study funding sources

Three studies did not report the source of funding. One study reported not receiving any funding; one study was funded by a yoga

institution; and seven studies were funded by charity, university, or government sources.

Key results

Seven studies compared yoga to non-exercise, which included no treatment, delayed yoga treatment, or education (e.g. booklets and

lectures). Three studies compared yoga to back-focused exercise or similar exercise programmes. Two studies had three treatment groups

and compared yoga, non-exercise, and back-focused exercise. One of the studies comparing yoga to back-focused exercise compared

yoga plus back-focused exercise to back-focused exercise alone.

For yoga compared to non-exercise, there was low-certainty evidence that yoga was probably better in improving back function at three

months, moderate-certainty evidence that yoga was probably better at six months, and low-certainty evidence that yoga was probably

slightly better at 12 months. There was very-low- to moderate-certainty evidence for an improvement in pain at three, six, and 12

months, but the effects were not clinically important.

For yoga compared to back-focused exercise, there was very-low-certainty evidence that there may be little or no difference between

yoga and non-yoga exercise in improving back function at three and six months and no information on back function at 12 months,

there was very-low-certainty evidence for an improvement in pain at seven months, and there was no information on pain at three or

12 months. For yoga plus back-focused exercise compared to back-focused exercise alone, there was very-low-certainty evidence from

one study (24 participants) and it is uncertain whether yoga added to exercise was better than exercise alone for back function or pain

at 10 weeks. Back function and pain were not measured after 10 weeks.

The most common harms reported in the trials were increased back pain. There was moderate-certainty evidence that the risk of harms

was higher in yoga than in non-exercise, and low-certainty that the risk of harms was similar between yoga and back-focused exercise.

Yoga was not associated with a risk of serious adverse events.

There was little information on clinical improvement, quality of life and depression, and no evidence on work-related disability.

Certainty of the evidence

Participants in all the studies were aware of whether they were practicing yoga or not, and this may have influenced their reporting of

changes in functioning, pain, and other measures. . In addition, some studies were very small, there were few studies in some comparisons,

and the studies in some comparisons had inconsistent results. Therefore, we graded the certainty of the evidence ’moderate’, ’low’, or

’very low’.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Yoga compared with non-exercise controls for chronic non-specific low back pain

Patient or population: adults with chronic non-specif ic low back pain

Settings: mix of part icipants seeking medical care and part icipants in the community

Intervention: yoga

Comparison: non-exercise controls (e.g. wait ing list , usual care, educat ion)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Assumed risk Corresponding risk

Non-exercise control Yoga

Back-specific function

at short term (4 to 6

weeks)

Oswestry Disability In-

dex or the Roland-Mor-

ris Disability Quest ion-

naire. Lower scores on

both scales mean bet-

ter funct ion. Roland-

Morris Disability Ques-

t ionnaire used for illus-

trat ive risks

The baseline mean for

the most representat ive

study (Sherman 2011)

was 9.0 (SD 5.0)*

The mean back-specif ic

funct ion in the interven-

t ion groups was

1.80 units lower (2.84

to 0.76 lower) than in

the control group

Not applicable 256 part icipants

(5 studies)

⊕⊕⊕©

Low1,2

Corresponding risk es-

t imated using SMD of -

0.45 (95% CI -0.71 to -

0.19), which is a small

to moderate ef fect size

Back-specific function

at short- intermediate

term (3 to 4 months)

Oswestry Disability In-

dex, the Roland-Mor-

ris Disability Quest ion-

naire, or the Pain Dis-

ability Index. Lower

scores on all scales

The baseline mean for

the most representat ive

study (Tilbrook 2011)

was 7.75 (SD 4.72)*

The mean back-specif ic

funct ion in the interven-

t ion groups was

2.18 units lower (3.60

to 0.76 lower) than in

the control group

Not applicable 667 part icipants

(7 studies)

⊕⊕©©

Low1,4

Corresponding risk es-

t imated using SMD of -

0.40 (95% CI -0.66 to -

0.14), which is a small

to moderate ef fect size
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mean better funct ion.

Roland-Morris Disabil-

ity Quest ionnaire used

for illustrat ive risks

Back-specific function

at intermediate term (6

months)

Oswestry Disability In-

dex, the Roland-Mor-

ris Disability Quest ion-

naire, or the Pain Dis-

ability Index. Lower

scores on all scales

mean better funct ion.

Roland-Morris Disabil-

ity Quest ionnaire used

for illustrat ive risks

The baseline mean for

the most representat ive

study (Tilbrook 2011)

was 7.75 (SD 4.72)*

The mean back-specif ic

funct ion in the interven-

t ion groups was

2.15 units lower (3.23

to 1.08 lower) than in

the control group

Not applicable 630 part icipants

(6 studies)

⊕⊕⊕©

M oderate1

Corresponding risk es-

t imated using SMD of -

0.44 (95% CI -0.66 to -

0.22), which is a small

to moderate ef fect size

Back-specific function

at long term (1 year)

Oswestry Disability In-

dex or the Roland-Mor-

ris Disability Quest ion-

naire. Lower scores on

both scales mean bet-

ter funct ion. Roland-

Morris Disability Ques-

t ionnaire used for illus-

trat ive risks

The baseline mean for

the most representat ive

study (Tilbrook 2011)

was 7.75 (SD 4.72)*

The mean back-specif ic

funct ion in the interven-

t ion groups was

1.36 units lower (2.41

to 0.26 lower) than in

the control group

Not applicable 365 part icipants

(2 studies)

⊕⊕©©

Low1,2

Corresponding risk es-

t imated using SMD of -

0.26 (95% CI -0.46 to -

0.05), which is a small

ef fect size

Pain at short term (4 to

6 weeks)

Aberdeen Pain Scale

(range 0 to 100) or a

VAS scale (range 0 to

10). Scales were trans-

lated to a 0 to 100 scale

The baseline mean for

the most representat ive

study (Saper 2009) was

75 (SD 13)*

The mean pain in the in-

tervent ion groups was

10.83 units lower (20.

85 to 0.81 lower) than

in the control group

Not applicable 40 part icipants

(2 studies)

⊕©©©

Very low1,2,3

-
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in which lower scores

mean less pain

Pain at short- interme-

diate term (3 to 4

months)

Aberdeen Pain Scale

(range 0 to 100) or a

VAS scale (range 0 to

10 or 0 to 100). Scales

were translated to a 0

to 100 scale in which

lower scores mean less

pain

The baseline mean for

the most representat ive

study (Tilbrook 2011)

was 26.69 (SD 10.87)*

The mean pain in the in-

tervent ion groups was

4.55 units lower (7.04

to 2.06 lower) than in

the control group

Not applicable 458 part icipants

(5 studies)

⊕⊕⊕©

M oderate1

-

Pain at intermediate

term (6 months)

Aberdeen Pain Scale

(range 0 to 100) or a

VAS scale (0 to 10 or

0 to 100). Scales were

translated to a 0 to 100

scale in which lower

scores mean less pain

The baseline mean for

the most representat ive

study (Tilbrook 2011)

was 26.69 (SD 10.87)*

The mean pain in the in-

tervent ion groups was

7.81 units lower (13.37

to 2.25 lower) than in

the control group

Not applicable 414 part icipants

(4 studies)

⊕⊕©©

Low1,4

-

Pain at long term (1

year)

Aberdeen Pain Scale

(range 0 to 100) and a

VAS scale (0 to 100)

in which lower scores

mean less pain

The baseline mean for

the most representat ive

study (Tilbrook 2011)

was 26.69 (SD 10.87)*

The mean pain in the in-

tervent ion groups was

5.40 units lower (14.50

to 3.70 lower) than in

the control group

Not applicable 355 part icipants

(2 studies)

⊕©©©

Very low1,2,5

-

Adverse events

Part icipants were fol-

lowed 6 to 12 months.

Study population RD 5% (2% to 8%) 696 part icipants

(6 studies)

⊕⊕⊕©

M oderate1

Yoga part icipants had

a higher risk of an ad-

verse event.
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11 per 1000 71 per 1000

(41 to 111)

* The assumed risk is the baseline mean in the control group. When there was more than one study for an outcome, we chose the baseline control group mean f rom the

included study that was a combinat ion of the most representat ive study populat ion and has the largest weight ing in the overall result in Review Manager 5 (RevMan 2014).

For back-related funct ion, this was Sherman 2011 at short term and Tilbrook 2011 at short-intermediate, intermediate, and long term. For pain, this was Saper 2009 at short

term and Tilbrook 2011 at short-intermediate, intermediate, and long term.

CI: conf idence interval; RD: risk dif f erence; RR: risk rat io; SD: standard deviat ion; SM D: standardized mean dif ference; VAS: visual analogue scale.

GRADE Working Group grades of evidence

High certainty: Further research is very unlikely to change our conf idence in the est imate of ef fect.

M oderate certainty: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low certainty: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low certainty: We are very uncertain about the est imate.

1 Downgraded one level for risk of bias (there was no blinding of part icipants or providers, and outcome was self -assessed

by part icipants).
2 Downgraded one level for imprecision (< 400 part icipants, or CI included both a null ef fect and either appreciable benef it or

appreciable harm).
3 Downgraded one addit ional level for risk of bias because the analysis relied heavily on one small study (Cox 2010) with

serious risks of bias in addit ion to lack of blinding.
4 Downgraded one level for heterogeneity (I2 ≥ 50%) that could not be explained.
5 Downgraded one level for heterogeneity (I2 ≥ 75%) that could be part ly explained.
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B A C K G R O U N D

Description of the condition

Low back pain, defined as pain or discomfort in the area be-

tween the lower rib and the gluteal folds, is a common, potentially

disabling condition (Koes 2006). One systematic review on the

prevalence of low back pain reported adjusted summary estimates

for point prevalence of 11.9% (standard deviation (SD) 2.0%)

and one-month prevalence of 23.2% (SD 2.9%) (Hoy 2012).

The US National Health Interview Survey (NHIS) estimated the

three-month prevalence of low back pain as 26.4% (Deyo 2006).

The unadjusted summary estimate from the systematic review for

one-year prevalence was 38.0% (SD 19.4%) (Hoy 2012). Esti-

mates of lifetime prevalence vary greatly in different regions of the

world, and mean estimates range from 38.9% (Hoy 2012) to 85%

(Balague 2012). Low back pain is associated with loss of work pro-

ductivity, poor quality of life, and high medical expenses, and is

a substantial economic burden on society (Deyo 2006; Dagenais

2008).

Back pain is sometimes associated with a likely aetiology (e.g.

radiculopathy or spinal stenosis), but most low back pain cases

are of unknown origin and are classified as non-specific (van

Tulder 1997). Low back pain may also be classified according

to the duration of pain as acute (less than four weeks), subacute

(between four weeks and three months), or chronic (three months

or greater) (van Tulder 2006; Chou 2007). Most episodes of low-

back pain are mild (Cassidy 2005), and activity limitations are rare

(Lawrence 2008). Symptoms often improve during the first six

weeks (Buchbinder 2012; Costa 2012). A small subset of chronic

and severe cases is responsible for much of the disability and related

medical costs due to low back pain (Luo 2004). Low back pain

is an intermittent and recurring condition. Among people with a

resolved episode of low back pain, it is estimated that between 24%

and 74% will have a recurrent episode within one year (Pengel

2003; Stanton 2008).

The usual treatment for low back pain is self-care and non-pre-

scription medication such as paracetamol (acetaminophen) or

non-steroidal anti-inflammatory drugs. For chronic low back pain,

National Institute for Health and Care Excellence (NICE) guide-

lines, which are in the process of being updated as of September

2016, recommend exercise and some manual therapies in addi-

tion to non-prescription medication (NICE 2009). There are also

guidelines suggesting that there is good evidence of moderate ben-

efit for interdisciplinary rehabilitation (Chou 2009). The current

evidence does not provide guidance on selecting one treatment

approach over another or when specific treatments are warranted,

and the best treatment approaches remain unclear (Haldeman

2008), while many treatments are costly and of unclear effective-

ness (Deyo 2009).

Description of the intervention

Yoga is a mind-body practice originating from ancient India which

has also become popular in the West over the last century (Saper

2004). There are many branches and styles of yoga practice, with

varying philosophies and practices, but all may be characterized by

the integration of physical poses (asanas) and controlled breath-

ing (pranayama), and frequently also the incorporation of medita-

tion (dhyana) (Hewitt 2001; Hayes 2010). According to the 2007

NHIS, the use of yoga in the US increased between 2002 and

2007, and in 2007 over 13 million adults had used yoga during the

previous year (Barnes 2008; Birdee 2008). According to the 2012

NHIS, the use of yoga in the US increased further in subsequent

years and in 2012 over 21 million adults had used yoga during the

previous year (Cramer 2016a).

Therapeutic yoga is the use of yoga to help people with health

problems manage their condition and reduce their symptoms

(International Association of Yoga Therapists 2016). Yoga has been

suggested as being useful in managing pain and associated dis-

ability across a range of conditions, including back pain (McCall

2007; Bussing 2012). In the 2002 NHIS Alternative Medicine

Supplement survey over 10 million US adults described using yoga

for health reasons; 10.5% of yoga users said that their use was for

musculoskeletal conditions and 76% of these users reported that

the yoga was helpful (Birdee 2008). In the 2012 NHIS, 19.7%

of yoga users said their use was specifically for back pain (Cramer

2016a).

How the intervention might work

Several potential benefits have been proposed in relation to the

practice of yoga in persistent pain conditions, including changes in

physiological, behavioural and psychological factors (Wren 2011).

Potential mechanisms for these changes include improved flexi-

bility and muscular strength derived from practicing the physical

poses of yoga, increased mental and physical relaxation derived

from practicing controlled breathing or meditation exercises, and

improved body awareness gained through both the physical and

mental aspects of yoga (Sorosky 2008; Daubenmier 2012).

Why it is important to do this review

Yoga is one of several complementary therapies often used to treat

low back pain, and in surveys people frequently report that it

is helpful (Wolsko 2003; Birdee 2008). Several randomized con-

trolled trials (RCTs) have tested the effectiveness of yoga in reliev-

ing the symptoms of low back pain. Since yoga is a commonly used

therapy for a highly prevalent, recurrent, and bothersome health

problem for which there are no clearly satisfactory treatments, and

large RCTs are available, it is important to evaluate critically the

current evidence for yoga as a treatment for low back pain.
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O B J E C T I V E S

To assess the effects of yoga for treating chronic non-specific low

back pain, compared to no specific treatment, a minimal interven-

tion (e.g., education), or another active treatment, with a focus on

pain, function, and adverse events.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included RCTs. We excluded quasi-randomized trials. We did

not restrict study eligibility by language or publication status.

Types of participants

We included trials in adults (aged 18 years or greater) with cur-

rent chronic non-specific low back pain. We defined chronic low

back pain as pain with a duration of three months or more (van

Tulder 2006; Chou 2007). In our description of population and

setting, we specified whether the participants were recruited from

populations seeking medical care or from the community.

Types of interventions

We included studies of yoga as an intervention for low back pain.

The study was required to specify that the intervention was ’yoga’.

We excluded interventions based on yoga (e.g. stretching exercises

based on yoga) but not characterized as yoga. We did not restrict

studies according to the yoga tradition used, or according to the

dose, frequency, or duration of the yoga intervention. However,

we excluded studies examining yogic meditation or a yoga lifestyle

without a physical practice component.

We included studies comparing yoga to any other intervention or

to no intervention. We also included any studies comparing yoga

as an adjunct to other therapies, versus those other therapies alone.

The comparisons of interest were:

• yoga versus no treatment or a waiting list, a minimal

intervention (e.g. booklets, lectures, or other educational

interventions), or usual care (i.e. yoga compared to non-exercise

controls);

• yoga versus another active intervention (e.g. yoga versus

drugs), for which different types of active interventions were

considered separately (e.g. yoga versus drugs, yoga versus

manipulation) (i.e. yoga compared to exercise controls); and

• yoga plus any intervention versus that intervention alone,

for which different types of cointervention were considered

separately (e.g. yoga plus drugs versus drugs alone) (i.e. yoga as

an add-on intervention to an exercise intervention).

Studies with cointerventions were allowed, if the cointerventions

were comparable between intervention groups (e.g. both groups

were allowed the use of pain medications).

Types of outcome measures

We chose outcome measures that were important in assessment of

low back pain, so that this review may produce results that are easily

compared to or combined with those of other systematic reviews

of treatment for low back pain. All outcomes were assessed at

short-term (closest to four weeks), short-intermediate term (closest

to three months), intermediate-term (closest to six months), and

long-term (closest to one year) time points.

Primary outcomes

• Back-specific functional status (e.g. as measured by the

Roland-Morris Disability Questionnaire).

• Pain (e.g. as measured by the visual analogue scale (VAS)

for pain).

Secondary outcomes

• Clinical improvement.

• Measures of mental or physical quality of life (e.g. as

measured on the 36-item Short Form (SF-36)).

• Measures of work disability.

• Adverse events.

Search methods for identification of studies

Electronic searches

We used the search methods recommended by Lefebvre 2011 and

Furlan 2015a to search the following databases from inception to

11 March 2016 without restrictions to language or publication

status:

• Cochrane Central Register of Controlled Trials

(CENTRAL, which includes the Cochrane Back and Neck

group (CBN) trials register) (the Cochrane Library, 2016, Issue

2; Appendix 1);

• MEDLINE (OvidSP, 1946 to March week 1 2016;

Appendix 1);

• MEDLINE In-Process & Other Non-Indexed Citations

(OvidSP, 10 March 2016; Appendix 1);

• Embase (OvidSP, 1980 to 2016 week 10; Appendix 1);

• Cumulative Index to Nursing and Allied Health Literature

(CINAHL) (EBSCO, 1981 to 11 March 2016; Appendix 1);

• PsycINFO (OvidSP, 2002 to March week 2 2016;

Appendix 2);

• Allied and Complementary Medicine Database (AMED)

(OvidSP, 1985 to March 2016; Appendix 2);
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• CBN Trials Register (Cochrane Register of Studies (CRS));

Appendix 2);

• Cochrane Complementary Medicine Field Trials

Specialized Register (Cochrane Register of Studies Online

(CRSO)); Appendix 2);

• IndMED (Appendix 2);

• PubMed (Appendix 2);

• US National Institutes of Health ClinicalTrials.gov

(Appendix 2);

• World Health Organization (WHO) International Clinical

Trials Registry Platform (ICTRP; Appendix 2).

The searches were previously run in 2013 and 2014. In 2014,

the ClinicalTrials.gov, WHO ICTRP, and a supplementary search

of the CBN Specialized Register in the CRS were added to the

search strategy. In 2016, the PubMed search was revised to capture

studies not in MEDLINE using the strategy recommended by

Duffy 2014. The Information Specialist of the CBN conducted all

searches except for the Cochrane Complementary Medicine Field

Specialized Register, which we searched through the CRSO.

Searching other resources

We screened the reference lists of included studies and contacted

experts in the field (e.g. authors of included studies) for informa-

tion on additional trials, including unpublished or ongoing stud-

ies.

Data collection and analysis

Selection of studies

Two authors (LSW and NS, KP, RV, or CD) independently

screened the titles and abstracts of references retrieved from

searches. We obtained the full text for references that either author

considered to be potentially relevant. Two authors (LSW and NS,

KP, RV, or CD) independently assessed the full-text references for

inclusion according to the Criteria for considering studies for this

review. Disagreements were resolved by consensus or by consulta-

tion with a third author.

Data extraction and management

One author (LSW) used a standardized and pilot-tested form to

extract data on study characteristics, and a second author (KP)

checked these data. Two authors (KP, LSW) independently ex-

tracted data on funding or sponsorship.

Two authors (LSW, NS) used a standardized and pilot-tested form

to independently extract data on outcomes for each trial. If key

information was missing from the study report, we contacted the

report authors to obtain the information, and reported the results

of these contacts in the Notes section of the Characteristics of

included studies table. When back-related function was reported

using multiple scales, we extracted data from, in order of pref-

erence, the Roland-Morris Disability Questionnaire and the Os-

westry Disability Index. When pain data were reported on a scale

other than 0 to 100 (e.g. 0 to 5, 0 to 10) we transformed the data

into a 0 to 100 scale. When both endpoint and change data were

available, we used endpoint data in our primary analysis. In cases

where neither endpoint nor change data were available, one author

(RV) used Plot Digitizer to extract endpoint values from figures

(Jelicic 2016). We used these values together with the baseline SD

in our primary analysis. In cases where study participants were lost

to follow-up and intention-to-treat analyses were conducted using

imputation alongside available case analyses, we used the imputed

data for our primary analysis. In cases where both unadjusted and

adjusted data were available, we used the adjusted data for our

primary analysis. Disagreements on dually extracted information

were resolved by consensus.

Assessment of risk of bias in included studies

Two authors (LSW, KP) independently assessed the risk of bias for

each included study using the 13 ’Risk of bias’ items recommended

by the CBN (Furlan 2015a). These items are an adaptation of the

’Risk of bias’ criteria described in theCochrane Handbook of Sys-
tematic Reviews of Interventions (Higgins 2011b). The description

of each item and how to rate each item as ’low risk of bias’, ’high

risk of bias’, or ’unclear risk of bias’ are presented in Table 1 and

Table 2. For rating compliance, we considered trials to be at low

risk of bias if at least 50% of yoga participants were reported to

have attended at least 50% of classes. Disagreements on risk of

bias were resolved by consensus.

Lack of allocation concealment, failure to blind participants and

outcome assessors, and a high dropout rate or a marked difference

between intervention groups in numbers of dropouts or reasons for

dropout are all empirically associated with bias (Furlan 2015a). For

this review, we classified studies as having a high risk of bias if they

had a high or unclear risk of bias for random allocation, allocation

concealment, or incomplete outcome assessment, or a high risk of

bias under ’Other bias’. We conducted a sensitivity analysis for the

primary outcomes to explore the effects of including and excluding

trials at high risk of bias (Sensitivity analysis).

Measures of treatment effect

We analyzed dichotomous outcomes (i.e. overall clinical improve-

ment) by calculating the risk ratio (RR). We analyzed continuous

outcomes (i.e. back-related function, pain, quality of life, depres-

sion) by calculating the mean difference (MD) or standardized

mean difference (SMD), and when combining outcomes mea-

sured on different scales by calculating the SMD we did not com-

bine endpoint and change values (Deeks 2011). We used the ab-

solute risk difference (RD) to report adverse events. We expressed

10Yoga treatment for chronic non-specific low back pain (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

http://indmed.nic.in/
http://www.ncbi.nlm.nih.gov/pubmed
http://www.clinicaltrials.gov
http://www.who.int/ictrp/search/en/


the uncertainty with 95% confidence intervals (CI) for all esti-

mates. We considered a minimum clinically important change on

the 0 to 100 pain scale to be 15 (Ostelo 2008). For non-pain out-

comes, we used Cohen’s three levels for the size of between-group

effects to classify the effect estimates as small (SMD less than 0.5),

medium (SMD from 0.5 to less than 0.8), or large (SMD 0.8 or

greater) (Cohen 1988). Measures of treatment effect are consid-

ered statistically significant when P is less than 0.05 or the 95%

CI excludes one (for the RR) or zero (for the MD, SMD, or RD).

Unit of analysis issues

We planned to follow the guidance on cluster-randomized or cross-

over trials in Chapters 16.3 and 16.4 of the Cochrane Handbook
of Systematic Reviews of Interventions (Higgins 2011a), but we did

not find any cluster-randomized or cross-over trials to include in

this review.

Dealing with missing data

We contacted the first author or primary investigator for trials in

which data for key study characteristics or primary outcomes were

missing or incomplete.

Assessment of heterogeneity

Clinical heterogeneity (i.e. differences in study populations, in-

terventions, and outcomes) between studies was assessed qualita-

tively. For studies that we judged to have sufficient clinical ho-

mogeneity to combine in a meta-analysis, we assessed statistical

heterogeneity using the I2 statistic, which describes the percentage

of the variability in the effect estimate that is due to clinical or

methodological heterogeneity rather than to chance. An I2 value

of 30% to 60% may represent moderate heterogeneity, a value of

50% to 90% may represent substantial heterogeneity, and a value

of 75% to 100% may represent considerable heterogeneity (Deeks

2011).

Assessment of reporting biases

We planned to use funnel plots to assess the potential for small-

study bias in meta-analyses in which at least 10 studies were in-

cluded; however, no meta-analyses included 10 or more studies.

We assessed the possibility of selective outcome reporting for each

study as part of the ’Risk of bias’ assessment.

Data synthesis

When the population, interventions, outcomes, and time of as-

sessment were clinically comparable across trials, we carried out a

meta-analysis using Review Manager 5 (RevMan 2014). We used

a random-effects model because we expected some between-study

variation. When the data were considered not sufficiently clini-

cally similar to be combined in a meta-analysis, we described the

results from clinically comparable trials qualitatively.

Regardless of whether sufficient data were available to use quan-

titative analyses to summarize the data, we assessed the overall

certainty of the evidence for each comparison/outcome, using the

GRADE approach, as recommended in the Cochrane Handbook of
Systematic Reviews of Interventions (Higgins 2011a), and adapted

in the updated CBN method guidelines (Furlan 2015a). Factors

that may decrease the certainty of the evidence are: study design

and risk of bias, inconsistency of results, indirectness (not general-

izable), imprecision (sparse data), and other factors (e.g. reporting

bias). The certainty of the evidence for a specific outcome was

reduced by one level, according to the performance of the studies

against each of these five factors. The factors and criteria are out-

lined in Appendix 3 (Furlan 2015b). We reported the GRADE

certainty of the evidence in the Results.

Subgroup analysis and investigation of heterogeneity

We did not identify studies that tested yoga interventions without

a mind component (i.e. studies that tested only the physical prac-

tice component of yoga and did not include meditation, relax-

ation, or breathing exercises). Therefore, we were unable to con-

duct planned subgroup analyses to evaluate the differences in out-

comes between yoga interventions with and without a mind com-

ponent. We were unable to carry out subgroup analyses of trials

conducted in older (mean age 65 years or greater) versus younger

populations, and trials conducted with participants who had ma-

jor comorbidities (e.g. heart disease) versus trials conducted with

participants who did not have these major comorbidities, as data

for these subgroup analyses were not available. We planned to carry

out a subgroup analysis of trials conducted in a lower socioeco-

nomic status (SES) or lower-educated population versus a higher

SES or higher-educated populations, and identified one trial con-

ducted in a lower SES or lower-educated population (Saper 2009).

However, to use a significance test to investigate whether the sub-

group variable was associated with a statistically significant differ-

ence in outcomes between subgroups, it is necessary to have at

least two trials in each subgroup (Deeks 2001), thus, this test was

not appropriate.

Sensitivity analysis

For the primary outcomes, we compared analyses including and

excluding trials at high risk of bias (as defined in Assessment of

risk of bias in included studies) to explore the impact of risk of

bias on estimates of treatment effects. We also used sensitivity

analyses to explore the effects of using imputed versus available-

case data, and the effects of using endpoint versus change data.

For analyses that were carried out using endpoint data extracted

from figures and SDs estimated from baseline SDs, we conducted

generic inverse variance analyses using MDs and CIs, when such

data were available, to test the robustness of analyses carried out

using these different methods.
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R E S U L T S

Description of studies

Results of the search

The searches retrieved 977 records. After deduplication, we

screened titles and abstracts of 486 records and the full text of

62 records. We identified records corresponding to 40 studies, of

which 12 studies met the inclusion criteria and were included in

the review, 21 studies were excluded, four studies are awaiting

classification, and three studies are ongoing. Many studies were

associated with multiple reference records. In all cases the study

rather than the reference was the unit of interest in the review. The

flow of studies is presented in the PRISMA chart in Figure 1.
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Figure 1. Study flow diagram.
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Included studies

We included 12 parallel RCTs (1080 participants). Seven stud-

ies were conducted in the USA (Galantino 2004; Jacobs 2004;

Sherman 2005; Williams 2005; Saper 2009; Williams 2009;

Sherman 2011: 583 participants), three were conducted in India

(Tekur 2008; Wattamwar 2013; Nambi 2014: 164 participants),

and two were conducted in the UK (Cox 2010; Tilbrook 2011:

333 participants). All studies were clearly carried out between 2001

and 2012, except for two studies (Galantino 2004; Wattamwar

2013), which did not report the dates of study conduct. All trials

were published in English.

We have provided details about each included trial in the

Characteristics of included studies table. We have also provided

detailed information about the study populations, study interven-

tions and comparisons, and the intervention design and delivery

in additional tables (Table 3; Table 4; Table 5; Table 6).

Participants

In 10 studies, the mean age of participants was reported to be be-

tween 43 and 48 years old, in one study the mean age was reported

to be 34 years (Wattamwar 2013), and in one study the age of

participants was not reported (Galantino 2004). The percentage

of participants who were women was not reported in two studies

(Jacobs 2004; Wattamwar 2013). Among the remaining studies,

the percentage of women as 45% and 53% in the studies carried

out in India, and ranged from 64% to 83% in the studies con-

ducted outside India. Six trials reported race or ethnicity, and the

percentage of participants reported to be ’Caucasian’ or ’White’

ranged from a low of 24% in Saper 2009 to 63.5% in Jacobs 2004

to between 80% and 93% in the remaining trials (Sherman 2005;

Williams 2005; Williams 2009; Sherman 2011). Eight studies re-

ported education level, and the majority of participants had com-

pleted at least some college level of education in each of those

studies (Jacobs 2004; Sherman 2005; Williams 2005; Tekur 2008;

Saper 2009; Williams 2009; Sherman 2011; Tilbrook 2011).

One study did not describe the source and methods of re-

cruitment (Wattamwar 2013). In the other studies, participants

were recruited from clinical populations (Sherman 2005; Tekur

2008; Cox 2010), from both clinical and community popula-

tions (Galantino 2004; Jacobs 2004; Nambi 2014; Saper 2009;

Sherman 2011; Tilbrook 2011; Williams 2005), or from the com-

munity (Williams 2009). For studies in which participants were

recruited through a mix of clinical and community outreach, the

majority of those screened appeared to be self-referred from the

community in Williams 2005 , and to be physician-referred poten-

tial participants in Tilbrook 2011; the mix of recruitment sources

for those screened was not described for the other studies. Most

studies were co-ordinated from a single clinical site; however, one

study was carried out at two community health centre sites (Saper

2009), one study was carried out through 39 general medical prac-

tices (Tilbrook 2011), and two studies were carried out at a co-

ordinated healthcare system with multiple clinical sites (Sherman

2005; Sherman 2011); the exact number of sites was not reported.

Interventions

Two of the studies had three comparison arms (Sherman 2005;

Sherman 2011), and all other studies had two arms. Studies com-

pared yoga to a waiting list or usual care (Galantino 2004; Jacobs

2004; Saper 2009; Williams 2009; Cox 2010; Tilbrook 2011),

to a self-care book (Sherman 2005; Sherman 2011), to educa-

tional classes and written material (Williams 2005), or to exercise

(Sherman 2005; Tekur 2008; Sherman 2011; Wattamwar 2013;

Nambi 2014). Among the studies comparing yoga to a waiting

list or usual care, three studies provided supplementary written

advice or educational material to both intervention groups (Saper

2009; Cox 2010; Tilbrook 2011), and one study provided sup-

plementary written material to the non-yoga intervention group

only (Jacobs 2004).

The types of yoga varied between trials. The most common type

of yoga was Iyengar yoga or a modification of Iyengar yoga. Study

authors reported using Hatha yoga (Galantino 2004; Saper 2009),

Iyengar yoga (Williams 2005; Williams 2009; Cox 2010; Nambi

2014), the ’Iyengar style of Hatha yoga’ (Jacobs 2004), a combina-

tion of Iyengar and British Wheel of Yoga (described as Hatha yoga

on the British Wheel of Yoga website) (Tilbrook 2011), a combina-

tion of Iyengar and ’traditional’ yoga (Wattamwar 2013), Viniyoga

(Sherman 2005; Sherman 2011), or ’Integrated Approach of Yoga

Therapy (IAYT)’ (Tekur 2008). All interventions included med-

itation, relaxation, or breathing exercises in addition to physical

yoga poses.

For all but one study (Tekur 2008), the yoga intervention was one

to three yoga classes per week, with each class lasting 45 to 90

minutes. In Tekur 2008, the study was carried out in a residential

setting, and the yoga group practiced approximately two hours

of yoga postures per day as well as practicing yogic meditation,

breathing, and chanting, and receiving yogic lifestyle lectures.

Outcomes

All but one of the included studies assessed back-specific func-

tion (Nambi 2014), and all but one of the included studies as-

sessed pain or pain-related outcomes (Galantino 2004). Back-

specific function was assessed using the Roland-Morris Disabil-

ity Questionnaire (Jacobs 2004; Sherman 2005; Saper 2009; Cox

2010; Sherman 2011; Tilbrook 2011), the Oswestry Low Back
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Pain Questionnaire (Galantino 2004; Jacobs 2004; Tekur 2008;

Williams 2009; Wattamwar 2013), or the Pain Disability Index

(Williams 2005). Pain was assessed using a 0 to 5 scale (Wattamwar

2013), a 0 to 10 scale (Jacobs 2004; Williams 2005; Tekur 2008;

Saper 2009; Nambi 2014), a 0 to 100 scale (Williams 2009), or

the Aberdeen Back Pain Scale (Cox 2010; Tilbrook 2011). Two

studies did not report pain but instead reported the pain-related

outcome of ’symptom bothersomeness’ (Sherman 2005; Sherman

2011). This measures “the extent to which participants’ lives are

affected by whatever level of pain they felt”, a concept related to

but not the same as pain (Sherman 2010). Five studies reported

mental and physical quality of life (Jacobs 2004; Tekur 2008; Cox

2010; Tilbrook 2011; Nambi 2014), and three studies reported

depression (Galantino 2004; Jacobs 2004; Williams 2009). Three

studies reported some measure of clinical improvement (Saper

2009; Cox 2010; Sherman 2011), and eight studies mentioned the

presence or absence of adverse events (Sherman 2005; Williams

2005; Tekur 2008; Saper 2009; Williams 2009; Sherman 2011;

Tilbrook 2011; Nambi 2014).

Excluded studies

We excluded three studies because they were not RCTs (Groessl

2012; Lee 2014; Patil 2015), and 10 studies because they were

not carried out in populations with chronic non-specific low-

back pain (Bindal 2007; Telles 2009; Pushpika 2010; Biggs 2012;

CTRI/2012/11/003094; Hartfiel 2012; Michalsen 2012; Sakuma

2012; Monro 2014; Aboagye 2015). We also excluded one study

because it compared different doses of yoga (Saper 2013), and one

study because it compared different yoga techniques (Haldavnekar

2014). Finally, we excluded six references because they were not

original study reports (Graves 2004; Borg-Olivier 2005; Anon

2006; Horng 2006; Anon 2009; Selfridge 2012). We have pro-

vided details about each of the excluded studies and the reasons

for exclusion in the Characteristics of excluded studies table.

Risk of bias in included studies

A summary of the risk of bias for each article is shown in Figure

2.
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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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Allocation

Seven studies were at low risk of selection bias (Jacobs 2004;

Sherman 2005; Tekur 2008; Saper 2009; Cox 2010; Sherman

2011; Tilbrook 2011). Three studies reported methods of random-

ization but allocation concealment was not reported (Galantino

2004; Williams 2005; Nambi 2014), and two studies did not re-

port details of randomization or allocation concealment (Williams

2009; Wattamwar 2013).

Blinding

No studies reported attempts to blind participants or providers.

This included the studies that compared yoga to an exercise in-

tervention, where there was no suggestion that the exercise in-

tervention was intended to appear similar to yoga. Several stud-

ies reported that the people collecting outcome information from

participants were blinded (Sherman 2005; Williams 2005; Tekur

2008; Williams 2009; Sherman 2011; Nambi 2014); however, the

measures of pain, function, and quality of life, and the clinical im-

provement outcomes deriving from those measures, were based on

self-reports by the participants, who were not themselves blinded.

Therefore, we considered all studies to be at high risk of perfor-

mance and detection bias.

Incomplete outcome data

Five studies were at low risk of attrition bias because they had lit-

tle or no attrition, and if they had attrition the reasons for drop-

out did not appear to differ across intervention groups (Sherman

2005; Tekur 2008; Sherman 2011; Tilbrook 2011; Wattamwar

2013). Three studies were at unclear risk of attrition bias because

attrition was fairly low but reasons for attrition were unclear or

possibly related to outcomes, or it was unclear how missing data

were handled (Jacobs 2004; Saper 2009; Nambi 2014). Four stud-

ies were at high risk of attrition bias because attrition was at least

20% in one or both intervention groups and there were ques-

tions about relationships between attrition and the intervention or

about how missing data were handled (Galantino 2004; Williams

2005; Williams 2009; Cox 2010).

Selective reporting

When studies did not have registered or published protocols, we

rated them as at unclear risk of bias, unless we observed outcome

discrepancies between methods and results sections. The risk of

reporting bias was low in two studies because reported outcomes

were consistent with protocols (Sherman 2011; Tilbrook 2011),

and high in three studies due to discrepancies between methods

and results sections (Jacobs 2004; Cox 2010; Wattamwar 2013.

Group similarity at baseline

In five studies, comparison groups were similar in important prog-

nostic characteristics , and we rated these studies at low risk of bias

(Jacobs 2004; Sherman 2005; Tekur 2008; Saper 2009; Tilbrook

2011). There were important differences in baseline prognostic

indicators between groups in two studies, which we rated at high

risk of bias (Galantino 2004; Cox 2010). There were baseline dif-

ferences that were of unclear importance in three studies, which

we rated at unclear risk of bias (Williams 2005; Williams 2009;

Sherman 2011), together with the studies for which we were

unable to assess group similarity at baseline (Wattamwar 2013;

Nambi 2014).

Cointerventions

We were unable to assess cointerventions in six studies (Galantino

2004; Jacobs 2004; Cox 2010; Tilbrook 2011; Wattamwar 2013;

Nambi 2014), and in six studies the cointerventions were clearly

similar between intervention groups (Sherman 2005; Williams

2005; Tekur 2008; Saper 2009; Williams 2009; Sherman 2011).

Compliance

Four studies did not report specific information on class atten-

dance, and we rated them as unclear with respect to risk of bias

related to compliance (Galantino 2004; Tekur 2008; Wattamwar

2013; Nambi 2014). Of the remaining studies, we rated one at

high risk of bias because only 50% of participants attended any

classes, and they attended fewer than 50% of available classes on

average (Cox 2010), and we rated seven at low risk of bias be-

cause they reported that between 60% and 100% of participants

attended at least 50% of classes on average (Jacobs 2004; Sherman

2005; Williams 2005; Saper 2009; Williams 2009; Sherman 2011;

Tilbrook 2011).

Intention-to-treat analysis

We rated five studies that did not mention an intention-to-treat

analysis at unclear risk of bias (Jacobs 2004; Williams 2005; Tekur

2008; Wattamwar 2013; Nambi 2014), and studies that stated an

intention-to-treat analysis was carried out at low risk of bias. No

study clearly failed to analyze participants in the groups to which

they were randomized.

Timing of outcome assessments

Timing of outcome assessment was similar for all intervention

groups within all studies, and we rated all studies at low risk of

bias.
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Other potential sources of bias

We rated studies at unclear risk of bias from funding sources when

the trial report did not have any mention of funding (Galantino

2004; Jacobs 2004; Wattamwar 2013). We rated one study at

high risk of bias because the trial was funded by a yoga research

institution and college, the trial was carried out at the institu-

tion, and the authors were employees of the institution (Tekur

2008). All other studies were explicitly unfunded (Nambi 2014),

or funded by charity (Tilbrook 2011), university (Cox 2010;

Williams 2005), or government (Sherman 2005; Saper 2009;

Williams 2009; Sherman 2011) sources, and we rated them at low

risk of bias.

An additional potential source of bias in unblinded trials that may

be related to performance and detection bias is treatment prefer-

ence (McPherson 1997). If people who prefer to receive yoga con-

sent to be randomized, some of them will receive the non-preferred

treatment, and this may affect their willingness to continue in the

study and comply with treatment. Treatment preference may also

be related to expectations of treatment and may affect the partici-

pants’ subjective interpretation of whether they are benefiting from

the treatment. Therefore, it is possible that either through better

compliance or through placebo or other psychological processes,

participants in an unblinded trial who are allocated to a preferred

treatment for which they have good expectations of benefit may

experience better outcomes, particularly if those outcomes are self-

assessed.

A first step in assessing the impact of expectations and treatment

preference on treatment outcomes is to collect this information at

baseline. Among the studies included in this review, three studies

asked about treatment preference (Sherman 2005; Sherman 2011;

Tilbrook 2011), and five studies assessed treatment expectations

(Jacobs 2004; Sherman 2005; Williams 2009; Sherman 2011;

Tilbrook 2011). However, only one study examined whether there

was a relationship between expectations or treatment preference

and outcomes (Tilbrook 2011). The authors reported that “the

effect of treatment [on back-related function] did not vary by

baseline intervention preference (P for interaction = 0.39).”

Individual studies have limited power to detect interactions be-

tween participant preferences and treatment. To address this limi-

tation, researchers carried out an individual participant data meta-

analysis of participant preferences among people in musculoskele-

tal trials (Preference Collaborative Review Group 2008). The

meta-analysis did not show that participants allocated to non-pre-

ferred treatment were more likely to drop out. However, assess-

ment of outcomes among 1398 participants in the trials did show

that participants allocated to a preferred treatment had signifi-

cantly better outcomes than participants who were indifferent to

their treatment assignment, and non-significantly better outcomes

than participants who were allocated to a non-preferred treatment

(Preference Collaborative Review Group 2008). It appears that

preferences and expectations may play a role in participant-re-

ported outcomes, but further research on operationalizing prefer-

ences and expectations is necessary before the potential influence

of these factors in outcomes can be understood (Tran 2015).

Based on low risk of bias for the areas of allocation, attrition bias,

and other risk of bias, we classified three studies at a lower risk of

bias when carrying out sensitivity analyses by risk of bias (Sherman

2005; Sherman 2011; Tilbrook 2011).

Effects of interventions

See: Summary of findings for the main comparison Yoga

compared with non-exercise controls for chronic non-specific low

back pain; Summary of findings 2 Yoga compared with exercise

controls for chronic non-specific low back pain; Summary of

findings 3 Yoga compared with exercise controls for chronic

non-specific low back pain - brief and intensive residential

intervention; Summary of findings 4 Yoga plus exercise compared

with exercise alone for chronic non-specific low back pain

We compared yoga to non-exercise controls (no treatment, a wait-

ing list, usual care, or an educational intervention), yoga to ex-

ercise controls, and yoga as an add on treatment to an exercise

intervention. See: Summary of findings for the main comparison;

Summary of findings 2; Summary of findings 4.

Yoga compared to non-exercise controls

Three studies compared a yoga intervention to a waiting list

(Galantino 2004; Jacobs 2004; Williams 2009); two studies com-

pared a yoga intervention to a self-care book (Sherman 2005;

Sherman 2011); three studies compared a yoga intervention plus

a self-care book to a self-care book alone (Saper 2009; Cox 2010;

Tilbrook 2011); and one study compared yoga plus newsletters,

handouts, and lectures to newsletters, handouts, and lectures alone

(Williams 2005). We analyzed these studies together (total 790

participants) because we believe that the yoga and control condi-

tions are clinically comparable across studies.

Primary outcomes

Back-specific functional status

Nine trials examined the effect of yoga compared with non-ex-

ercise controls on back-related function (Galantino 2004; Jacobs

2004; Sherman 2005; Williams 2005; Saper 2009; Williams 2009;

Cox 2010; Sherman 2011; Tilbrook 2011) (Analysis 1.1). There

was low-certainty evidence that yoga was better than non-exer-

cise controls at four to six weeks (SMD -0.45, 95% CI -0.71 to -

0.19; I2 = 0%; 5 studies, 256 participants; Analysis 1.1.1), three

to four months (SMD -0.40, 95% CI -0.66 to -0.14; I2 = 54%; 7

studies, 667 participants; Analysis 1.1.2), and 12 months (SMD -

0.26, 95% CI -0.46 to -0.05; I2 = 0%; 2 studies, 365 participants;

Analysis 1.1.4), and moderate-certainty evidence that yoga is bet-

ter at six months (SMD -0.44, 95% CI -0.66 to -0.22; I2 = 34%;
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6 studies, 630 participants; Analysis 1.1.3). The certainty of the

evidence was downgraded at four to six weeks for risk of bias and

imprecision, at three to four months for risk of bias and hetero-

geneity, at six months for risk of bias, and at 12 months for risk

of bias and imprecision. When the overall results for back-related

function at three to four months (SMD -0.40, 95% CI -0.66 to -

0.14; I2 = 54%; 7 studies, 667 participants; Analysis 1.1.2) were

compared to a sensitivity analysis including only studies at lower

risk of bias, the estimate of effect was slightly more beneficial and

there was no heterogeneity (SMD -0.49, 95% CI -0.68 to -0.31;

I2 = 0%; 3 studies, 480 participants; Analysis 4.3.2), suggesting

that the estimate of effect in the main analysis may be conservative.

The effect size at each time point was low to moderate, as Cohen’s

effect size of 0.50 or larger is considered moderate.

Pain

Six trials examined the effect of yoga compared with non-exer-

cise controls on pain (Jacobs 2004; Williams 2005; Saper 2009;

Williams 2009; Cox 2010; Tilbrook 2011) (Analysis 1.2). At four

to six weeks, three to four months, and six months, the effect of

yoga on pain was statistically significant but did not meet the pre-

defined criterion for clinical importance of 15 points on a 0 to 100

scale. There was very low-certainty evidence at four to six weeks

(MD -10.83, 95% CI -20.85 to -0.81; I2 = 0%; 2 studies, 40 par-

ticipants; Analysis 1.2.1), moderate-certainty evidence at three to

four months (MD -4.55, 95% CI -7.04 to -2.06; I2 = 0%; 5 stud-

ies, 458 participants; Analysis 1.2.2), and low-certainty evidence

at six months (MD -7.81, 95% CI -13.37 to -2.25; I2 = 64%;

4 studies, 414 participants; Analysis 1.2.3). The certainty of the

evidence was downgraded at four to six weeks for very serious risk

of bias and imprecision, at three to four months for risk of bias,

and at six months for risk of bias and inconsistency. There is very

low-certainty evidence for no statistically or clinically significant

difference in pain between yoga and non-exercise controls at 12

months (MD -5.40, 95% CI -14.50 to 3.70; I2 = 79%; 2 studies,

355 participants; Analysis 1.2.4). The effect estimate at 12 months

was rated as very-low-certainty evidence because of risk of bias,

inconsistency, and imprecision.

Secondary outcomes

Clinical improvement

Compared to non-exercise controls, yoga participants were more

than twice as likely to experience clinical improvement at four to

six weeks (RR 2.62, 95% CI 1.22 to 5.67; I2 = 0%; 2 studies, 141

participants; Analysis 1.3.1), three to four months (RR 3.18, 95%

CI 1.86 to 5.44; I2 = 0%; 3 studies, 168 participants; Analysis

1.3.2), and six months (RR 2.53, 95% CI 1.36 to 4.71; 1 study,

128 participants; Analysis 1.3.3). Each estimate was statistically

significant; however, the evidence was low certainty because of

risk of bias and imprecision. We found no studies that looked at

clinical improvement at long term.

Quality of life

Evidence on physical quality of life, mental quality of life, and

depression was limited and of low or very-low certainty due to

risk of bias and imprecision. There was a small but statistically

significant increase in physical quality of life at six months (SMD

0.26, 95% CI 0.01 to 0.50; 1 study, 259 participants; Analysis

1.4.3) that was rated low certainty for risk of bias and imprecision.

A large and statistically significant decrease in depression at four

to six weeks (SMD -1.23, 95% CI -2.39 to -0.06; 1 study, 16

participants; Analysis 1.6.1) was rated very-low certainty because

of very serious risk of bias and imprecision. Low- to moderate-sized

decreases in depression at six months (SMD -0.47, 95% CI -0.89

to -0.05; 1 study, 90 participants; Analysis 1.6.3) and 12 months

(SMD -0.50, 95% CI -0.92 to -0.08; 1 study, 90 participants;

Analysis 1.6.4) were statistically significant but rated low certainty

because of risk of bias and imprecision. No other effects were

statistically significant.

Work-related disability

We found no studies that looked at work-related disability.

Adverse events

One study reported “no adverse events due to yoga” but also re-

ported that one yoga participant discontinued because yoga exac-

erbated low-back pain (Williams 2009). One study reported that

a yoga participant who had a history of severe pain in response

to physical activity developed severe back pain that was possi-

bly or probably related to yoga (Tilbrook 2011). This study, and

the remaining studies comparing yoga to non-exercise controls

(Sherman 2005; Williams 2005; Saper 2009; Sherman 2011), re-

ported several non-serious adverse events, primarily increased back

pain. Some of the adverse events were explicitly described as either

unrelated or perhaps related to yoga, but the relationship between

adverse events and yoga was not consistently assessed. People prac-

ticing yoga had a greater risk of adverse events than people in the

non-exercise groups (RD 0.05, 95% CI 0.02 to 0.08; I2 = 7%;

6 trials, 696 participants; moderate-certainty evidence; Analysis

1.7). The certainty of evidence for this estimate was downgraded

for risk of bias (lack of blinding).

Three studies did not report the presence or absence of adverse

events (Galantino 2004; Jacobs 2004; Cox 2010).

Yoga compared to exercise controls

Four studies compared a yoga intervention to an exercise interven-

tion (e.g. physical therapy) (Sherman 2005; Tekur 2008; Sherman

2011; Nambi 2014). The intervention in one study was four weeks
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of weekly yoga classes (Nambi 2014), and the intervention in

two studies was 12 weeks of weekly yoga classes (Sherman 2005;

Sherman 2011). The yoga intervention in the fourth study was a

one-week residential programme of daily yoga as part of a com-

prehensive back pain treatment programme (Tekur 2008). We an-

alyzed Tekur 2008 separately because of the brief duration, resi-

dential setting, and high intensity of the study interventions (see

’Yoga compared to exercise controls - brief and intensive residen-

tial intervention’).

Primary outcomes

Back-specific functional status

Two studies examined the effect of yoga compared with exercise on

back-related function (Sherman 2005; Sherman 2011) (Analysis

2.1). There was very low-certainty evidence showing little or no

difference between yoga and exercise at six weeks (SMD -0.02,

95% CI -0.41 to 0.37; I2 = 50%; 2 studies, 248 participants;

Analysis 2.1.1), three months (SMD -0.22, 95% CI -0.65 to 0.20;

I2 = 57%; 2 studies, 249 participants; Analysis 2.1.2), and six

months (SMD -0.20, 95% CI -0.59 to 0.19; I2 = 50%; 2 studies,

249 participants; Analysis 2.1.3). The certainty of the evidence was

downgraded at each time point for risk of bias, imprecision, and

inconsistency that could not be explained. We found no studies

that looked at back-specific function at long term.

Pain

One study examined the effect of yoga compared with exercise on

pain (Nambi 2014) (Analysis 2.2). Although the reported effect of

yoga on pain was clinically and statistically significant at four weeks

(MD -15.00, 95% CI -19.90 to -10.10; 1 study, 54 participants;

Analysis 2.2.1) and seven months (MD -20.40, 95% CI -25.48

to -15.32; 1 study, 54 participants; Analysis 2.2.2), the evidence

was downgraded to very-low-certainty because of very serious risk

of bias and imprecision. We found no studies that looked at pain

at long term.

Secondary outcomes

Clinical improvement

One study compared clinical improvement with yoga versus exer-

cise (Sherman 2011). There was very-low-certainty evidence for

little or no effect of yoga on clinical improvement at six weeks (RR

1.02, 95% CI 0.67 to 1.57; 1 study, 164 participants; Analysis

2.3.1) and three months (RR 1.30, 95% CI 0.96 to 1.75; 1 study,

162 participants; Analysis 2.3.2), and low-certainty evidence at six

months (RR 0.99, 95% CI 0.73 to 1.33; 1 study, 163 participants;

Analysis 2.3.3). The certainty of evidence at six weeks and three

months was downgraded for risk of bias and serious imprecision,

and the certainty of the evidence at six months was downgraded

for risk of bias and imprecision. We found no studies that looked

at clinical improvement at long term.

Quality of life

One study looked at physical and mental quality of life at four

weeks and seven months (Nambi 2014) (Analysis 2.4; Analysis

2.5). Although the reported effect of yoga on physical quality of

life was large and statistically significant at four weeks (SMD 1.68,

95% CI 1.06 to 2.31; 1 study, 54 participants; Analysis 2.4.1)

and seven months (SMD 1.34, 95% CI 0.75 to 1.94; 1 study, 54

participants; Analysis 2.4.2), as was the improvement in mental

quality of life at four weeks (SMD 0.79, 95% CI 0.24 to 1.35; 1

study, 54 participants; Analysis 2.5.1) and seven months (SMD

1.33, 95% CI 0.74 to 1.92; 1 study, 54 participants; Analysis

2.5.2), the evidence for each comparison was downgraded to very-

low certainty because of very serious risk of bias and imprecision.

We fund no studies that looked at depression.

Work-related disability

We found no studies that looked at work-related disability.

Adverse events

One study mentioned that one person withdrew from the yoga

group due to a herniated disc, and two people withdrew from the

yoga group due to fears that yoga would aggravate symptomatic

osteoarthritis (Nambi 2014). One study described one yoga par-

ticipant as discontinuing yoga because some postures precipitated

migraine headache (Sherman 2005), and one study described sev-

eral mild or moderate adverse events, primarily increased back

pain, in both the exercise and yoga groups (Sherman 2011). There

was low-certainty evidence that there may be little to no differ-

ence in risk of adverse events between people practicing yoga and

people practicing other exercise treatments (RD 0.01, 95% CI

0.04 to 0.06; I2 = 0%; 3 trials, 314 participants; Analysis 2.6).

The certainty of the evidence was downgraded for risk of bias and

imprecision.

Yoga compared to exercise controls - brief and

intensive residential intervention

Primary outcomes

Back-specific functional status
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One trial compared the effects of brief and intensive yoga and

exercise interventions on back-related function (Tekur 2008). Al-

though the effect of yoga on back-related function at one week

was large and statistically significant, the certainty of the evidence

was downgraded to very low because of serious risk of bias and

imprecision (SMD -1.25, 95% CI -1.73 to -0.77; 1 study, 80 par-

ticipants; Analysis 2.1.4). There was no information on outcomes

beyond the end of the study at one week.

Pain

One trial compared the effects of brief and intensive yoga and

exercise interventions on pain (Tekur 2008). Although the effect

of yoga on pain at one week was large and statistically significant,

the certainty of the evidence for both effects was downgraded to

very low because of serious risk of bias and imprecision (MD -

14.50, 95% -22.92 to -6.08; 1 study, 80 participants; Analysis

2.2.3). There was no information on outcomes beyond the end of

the study at one week.

Secondary outcomes

Clinical improvement

Tekur 2008 did not report clinical improvement.

Quality of life

Although the effect of yoga was large and statistically significant

for both physical quality of life (SMD 1.06, 95% CI 0.59 to 1.53;

1 study, 80 participants; Analysis 2.4.3) and mental quality of

life (SMD 0.87, 95% CI 0.41 to 1.33; 1 study, 80 participants,

Analysis 2.5.3) in Tekur 2008, the certainty of the evidence for

both effects was downgraded to very low because of very serious

risk of bias and imprecision. There was no information on clinical

improvement, depression, or work-related disability.

Work-related disability

Tekur 2008 did not report work-related disability.

Adverse events

Tekur 2008 reported that there were no adverse events in either

intervention group.

Yoga as an add-on intervention to an exercise

intervention

One study compared yoga plus exercise to exercise alone (

Wattamwar 2013). The study compared three weekly occupational

therapy classes (characterized as back school therapy and mat and

exercise ball exercises) to two weekly occupational therapy classes

and one weekly yoga class. We analyzed this study (24 participants)

separately from the other yoga and exercise comparisons because

the combination of yoga and occupational therapy was unlike any

of the other yoga comparisons with exercise, in which only yoga

was provided to the intervention group and the non-yoga exercise

was only provided to the comparison group.

Primary outcomes

Back-specific functional status

There was no statistically significant benefit for back-specific func-

tion at 10 weeks (SMD -0.60, 95% CI -1.42 to 0.22; 1 study,

24 participants; Analysis 3.1). The certainty of the evidence was

downgraded to very low for very serious risk of bias and impreci-

sion. There was no information on outcomes beyond the end of

the study at 10 weeks.

Pain

There was no statistically significant benefit for pain at 10 weeks

(MD -3.20, 95% CI -13.76 to 7.36; 1 study, 24 participants;

Analysis 3.2). The certainty of the evidence was downgraded to

very low for very serious risk of bias and imprecision. There was

no information on outcomes beyond the end of the study at 10

weeks.

Secondary outcomes

Clinical improvement

Wattamwar 2013 did not report clinical improvement.

Quality of life

Wattamwar 2013 did not report quality of life.

Work-related disability

Wattamwar 2013 did not report work-related disability.

Adverse events

Wattamwar 2013 did not report adverse events.
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Subgroup and sensitivity analyses

Our sensitivity analyses based on complete cases either did not

result in differences from our primary analyses or resulted in in-

creased benefits of yoga, which is consistent with participants who

benefit from yoga remaining in treatment and available for follow-

up (Analysis 4.1; Analysis 4.5; Analysis 4.12; Analysis 5.1).

Our sensitivity analyses by change scores did not reveal any marked

differences from our primary analyses (Analysis 4.2; Analysis 4.6;

Analysis 4.9; Analysis 4.11; Analysis 4.13).

Sensitivity analysis restricting included studies to those at lower

risk of bias did not reveal any marked differences between anal-

yses including and excluding studies at higher risk of bias, with

two exceptions (Sherman 2005; Sherman 2011; Tilbrook 2011)

(Analysis 4.3; Analysis 4.7; Analysis 4.10). In the comparison of

yoga and non-exercise controls, analyses of pain at intermedi-

ate term (Analysis 1.2.3) and long term (Analysis 1.2.4) showed

markedly lower effect estimates when included studies were re-

stricted to those at low risk of bias (intermediate term: Analysis

4.6.3, long term: Analysis 4.6.4). This may be due to the longer

duration of yoga treatment in the trials deemed to be higher risk of

bias (Williams 2005; Williams 2009), reflecting that the benefits

of 16 or 24 weeks of treatment are greater at six or 12 months af-

ter randomization than are any benefits of 12 weeks of treatment.

Otherwise, the effect estimates in the sensitivity analyses were sim-

ilar, indicating that the overall results for analyses including a mix

of studies at higher and lower risk of bias are robust to influence

from study risk of bias.

A sensitivity analysis of back-related function using generic inverse

variance was consistent with endpoint analyses for back-related

function, with one exception (Analysis 4.4; Analysis 5.2). In the

comparison of yoga and exercise controls, the endpoint analysis of

back-related function at short term (Analysis 2.1.1) included two

trials (Sherman 2005; Sherman 2011), but it was not possible to

include data from one of those trials in the generic inverse variance

analysis (Sherman 2005) (Analysis 5.2.1). Therefore, the analyses

were not comparable.

Sensitivity analyses of pain outcomes using SMDs (Analysis 4.8;

Analysis 5.3; Analysis 6.1) were broadly consistent with analyses

using MDs of pain outcomes rescaled to a 100-point scale and

compared to a minimum clinically important reduction of 15

points on that scale. In analyses with I2 values above zero, the I
2 statistic was slightly higher when the MD was used, but there

was no difference in statistical significance between the MD and

the SMD. When MDs were at an absolute value of 10.83 or less,

the absolute values of the SMDs ranged from 0.65 to 0.23. When

MDs were at an absolute value of 14.50 or more, the absolute

values of the SMDs ranged from 0.75 to 2.14. The cutoff point

of 15 for clinical significance therefore appears at the border of a

large effect size according to Cohen’s (SMD 0.8 or greater).

A subgroup analysis by SES status of trial participants reveal no

systematic differences between trials in higher and lower SES status

populations (Analysis 4.14). Outcomes were positive in all studies,

and it was not possible to determine whether the lack of statistical

significance for outcomes in the low SES trial was due to the small

sample size in that trial, to different effects of yoga in low SES

populations, or to chance.
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Yoga compared with exercise controls for chronic non-specific low back pain

Patient or population: adults with chronic non-specif ic low back pain

Settings: mix of part icipants seeking medical care and part icipants in the community

Intervention: yoga

Comparison: exercise controls

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Assumed risk Corresponding risk

Non-exercise control Yoga

Back-specific function

at short term (6 weeks)

Roland-

Morris Disability Ques-

t ionnaire. Lower scores

mean better funct ion

The baseline mean for

the most representa-

t ive included study (

Sherman 2011) was 8.

6 (SD 4.0)

The mean back-specif ic

funct ion in the interven-

t ion group was

0.11 units lower (1.71

lower to 1.50 higher)

than in the control

group

Not applicable 248 part icipants

(2 studies)

⊕©©©

Very low1,2,3

Corresponding risk es-

t imated using SMD of -

0.02 (95% CI -0.41 to 0.

37)

Back-specific function

at intermediate term (3

months)

Roland-

Morris Disability Ques-

t ionnaire. Lower scores

mean better funct ion

The baseline mean for

the most representa-

t ive included study (

Sherman 2011) was 8.

6 (SD 4.0)*

The mean back-specif ic

funct ion in the interven-

t ion groups was

0.99 units lower (2.87

lower to 0.90 higher)

than in the control

group

Not applicable 249 part icipants

(2 studies)

⊕©©©

Very low1,2,3

Corresponding

risk est imated using

SMD of -0.22 (95% CI -

0.65 to 0.20).

Back-specific function

at intermediate term (6

months)

Roland-

Morris Disability Ques-

t ionnaire. Lower scores

The baseline mean for

the most representa-

t ive included study (

Sherman 2011) was 8.

6 (SD 4.0)*

The mean back-specif ic

funct ion in the interven-

t ion groups was

0.90 units lower (2.61

lower to 0.81 higher)

than in the control

Not applicable 249 part icipants

(2 studies)

⊕©©©

Very low1,2,3

Corresponding risk es-

t imated using SMD of -

0.20 (95% CI -0.59 to 0.

19)
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mean better funct ion group

Pain at short term (4

weeks)

VAS 10-cm scale, which

was translated to a 0

to 100 scale in which

lower scores mean less

pain

The baseline mean for

the included study (

Nambi 2014) was 67.3

(SD 9.0)

The mean pain in the in-

tervent ion groups was

15.00 units lower (19.

90 to 10.10 lower) than

in the control group

Not applicable 54 part icipants

(1 study)

⊕©©©

Very low1,2,4

-

Pain at short- interme-

diate term (3 to 4

months)

- - - - - Not reported in any

study.

Pain at intermediate

term (7 months)

VAS 10-cm scale, which

was translated to a 0

to 100 scale in which

lower scores mean less

pain

The baseline mean for

the included study (

Nambi 2014) was 67.3

(SD 9.0)

The mean pain in the in-

tervent ion groups was

20.40 units lower (25.

48 to 15.32 lower) than

in the control group

Not applicable 54 part icipants

(1 study)

⊕©©©

Very low1,2,4

-

Adverse events

Part icipants were fol-

lowed 6 to 12 months.

Study population RD 1% (-4% to 6%) 314 part icipants

(3 studies)

⊕⊕©©

Low1,2

Yoga and exercise par-

t icipants had a sim ilar

risk of an adverse event90 per 1000 100 per 1000

(60 to 160)

* The assumed risk is the baseline mean in the control group. When there was more than one study, we chose the baseline control group mean f rom the study that is a

combinat ion of the most representat ive study populat ion and has the largest weight ing in the overall result in Review Manager 5 (RevMan 2014). For back-specif ic funct ion at

short and intermediate term, this is Sherman 2011.

CI: conf idence interval; RD: risk dif f erence; RR: risk rat io; SD: standard deviat ion; SM D: standardized mean dif ference; VAS: visual analogue scale.

GRADE Working Group grades of evidence

High certainty: Further research is very unlikely to change our conf idence in the est imate of ef fect.

M oderate certainty: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low certainty: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low certainty: We are very uncertain about the est imate.
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1 Downgraded one level for risk of bias (there was no blinding of part icipants or providers, and outcome was self -assessed

by part icipants).
2 Downgraded one level for imprecision (< 400 part icipants or CI included both a null ef fect and either appreciable benef it or

appreciable harm).
3 Downgraded one level for heterogeneity (I2 > 50%) that could not be explained.
4 Downgraded one addit ional level for risk of bias because the analysis relied ent irely on a single study (Nambi 2014) with

serious risks of bias in addit ion to lack of blinding.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Yoga compared with exercise controls for chronic non-specific low back pain - brief and intensive residential intervention

Patient or population: adults with chronic non-specif ic low back pain

Settings: resident ial holist ic health centre

Intervention: yoga in an intensive integrated physical, mental, and physiological yoga programme

Comparison: exercise and educat ion in an intensive programme with no yoga components

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Assumed risk Corresponding risk

Non-exercise control Yoga

Back-specific function

at very short term (1

week)

Oswestry

Low Back Pain Ques-

t ionnaire. Lower scores

mean better funct ion

The baseline mean for

the included study (

Tekur 2008) was 38.9

(SD 13.27)

The mean back-specif ic

funct ion in the interven-

t ion group was

17.05 units lower (22.

96 to 11.14 lower) than

in the control group

Not applicable 80 part icipants

(1 study)

⊕©©©

Very low1,2

Risk in yoga group cor-

responded to an SMD

of -1.25 (95% CI -1.73

to -0.77)

Pain at very short term

(1 week)

VAS 10-cm scale, which

was translated to a 0

to 100 scale in which

lower scores mean less

pain

The baseline mean for

the included study (

Tekur 2008) was 58.8

(SD 21.5)

The mean pain in the in-

tervent ion groups was

14.50 units lower (22.

92 to 6.08 lower) than

in the control group

Not applicable 80 part icipants

(1 study)

⊕©©©

Very low1,2

-

Adverse events - - - - The study reported that

there were no adverse

events in either group

* The assumed risk is the baseline mean in the control group.

CI: conf idence interval; SD: standard deviat ion; SM D: standardised mean dif ference; VAS: visual analogue scale
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GRADE Working Group grades of evidence

High certainty: Further research is very unlikely to change our conf idence in the est imate of ef fect.

M oderate certainty: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low certainty: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low certainty: We are very uncertain about the est imate.

1 Downgraded two levels for risk of bias (one level for no blinding of part icipants or providers, and outcome was self -assessed

by part icipants, and one level for risk of bias f rom funding).
2 Downgraded one level for imprecision (< 400 part icipants or CI included a null and an important ef fect).

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Yoga plus exercise compared with exercise alone for chronic non-specific low back pain

Patient or population: adults with chronic non-specif ic low back pain

Settings: occupat ional therapy centre

Intervention: yoga + exercise

Comparison: exercise alone (back school)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(studies)

Certainty of the evi-

dence

(GRADE)

Comments

Assumed risk Corresponding risk

Non-exercise control Yoga

Back-specific function

at short- intermediate

term (10 weeks)

Oswestry

Low Back Pain Ques-

t ionnaire. Lower scores

mean better funct ion

The baseline mean for

the included study (

Wattamwar 2013) was

not reported

The mean back-specif ic

funct ion in the interven-

t ion group was

3.68 units lower (8.44

lower to 1.08 higher)

than in the control

group

Not applicable 24 part icipants

(1 study)

⊕©©©

Very low1,2

Risk in yoga group cor-

responded to an SMD

of -0.60 (95% CI -1.42

to 0.22)

Pain at short- interme-

diate term (10 weeks)

Oswestry Disability In-

dex Pain item (range 0

to 5), and it was trans-

formed to a 0 to 100

scale in which lower

scores mean less pain

The baseline mean for

the included study (

Wattamwar 2013) was

not reported

The mean pain in the in-

tervent ion groups was

3.20 units lower (13.

76 lower to 7.36 higher)

than in the control

group

Not applicable 24 part icipants

(1 study)

⊕©©©

Very low1,2

-

Adverse events - - - - The study did not look

at adverse events.

* The assumed risk is the baseline mean in the control group.

CI: conf idence interval.
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GRADE Working Group grades of evidence

High certainty: Further research is very unlikely to change our conf idence in the est imate of ef fect.

M oderate certainty: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low certainty: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low certainty: We are very uncertain about the est imate.

1 Downgraded two levels for risk of bias (one level for no blinding of part icipants or providers, and outcome was self -assessed

by part icipants, and one level for unclear or high risk of bias for all assessments other than attrit ion and t im ing of outcome

measurement).
2 Downgraded one level for imprecision (< 400 part icipants or CI included a null and an important ef fect).
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D I S C U S S I O N

Summary of main results

Yoga compared to non-exercise controls

We found evidence that yoga results in a small-to-moderate im-

provement in back-related function at short, short-to-intermedi-

ate, intermediate, and long term. The evidence was of moder-

ate certainty at intermediate term, but it was of low certainty at

earlier and later time points. We also found evidence that yoga

may result in small improvements in pain at short, short-to-in-

termediate, intermediate, and long term. The evidence on pain

was of moderate certainty at short-to-intermediate term, but low

certainty at intermediate term, and very-low certainty at short and

long term. Differences in pain were not clinically significant at any

time point. We found low-certainty evidence that overall clinical

improvement was more than twice as likely with yoga, but there

was very sparse evidence on mental and physical quality of life or

depression. There was moderate-certainty evidence that adverse

events, primarily exacerbation of back pain, were more common

in yoga than in non-exercise control groups, although not all stud-

ies reported assessing adverse events. Yoga was not associated with

serious adverse events.

Yoga compared to exercise controls

There may be little or no difference between yoga and non-yoga

exercise with regard to back-related function at short, short-to-

intermediate, and intermediate term. The available evidence was

of very-low certainty because of risk of bias, inconsistency, and im-

precision. We found one study reporting clinically and statistically

significant benefits for pain with yoga at intermediate term, but

the evidence on pain was very-low certainty because of serious risk

of bias and imprecision. The evidence on the comparison between

yoga and non-yoga exercise was sparse overall, and we found no

studies that looked at back-related function or pain at long term.

We found little information on overall clinical improvement or

quality of life. There was low-certainty evidence that the risk of

adverse events in yoga and non-yoga exercise groups was similar,

although not all studies assessed adverse events. No serious adverse

events were reported.

One small study (80 participants) compared an intensive one-

week residential yoga programme to an intensive one-week res-

idential exercise programme, and found a large improvement in

back-related function and pain for yoga compared to non-yoga

at the end of treatment (Tekur 2008). However, the certainty of

evidence on this comparison was very low due to serious risk of

bias and imprecision.

Yoga as an add-on intervention to an exercise

intervention

For yoga added to exercise compared to exercise alone, we found

one very small study (24 participants) that compared yoga plus

occupational therapy to occupational therapy alone for 10 weeks

(Wattamwar 2013). The evidence is very low certainty due to

serious risk of bias and imprecision, and we are uncertain about

the effects of yoga added to exercise. There was no mention of

other outcomes or adverse events and no follow-up of participants

beyond the 10 weeks of the intervention.

Overall completeness and applicability of
evidence

The trials included in this review were carried out in the US,

India, and the UK, with a mix of primary care and community

participants. The type of yoga was primarily Iyengar and some

other mixed Hatha yoga practices, and the yoga interventions were

specifically designed for people with low-back pain. The instruc-

tors had a range of yoga training backgrounds and experience with

people with low-back pain. The results of this review could be

generalized across multiple Hatha yoga practices and sources of

participants (primary care or community), however there is little

or no trial evidence from low SES populations, older populations,

or populations with serious comorbidities. We found inconsistent

reporting of adverse events, with some studies not mentioning sa-

fety outcomes, which makes it difficult to assess the balance of

benefits and harms for the practice of yoga. It should be noted that

the yoga interventions were designed specifically for people with

low-back pain and classes were supervised by instructors with good

levels of training, and therefore this evidence of benefit and lack

of serious harms would not necessarily apply to all yoga practices

or to yoga undertaken without trained guidance.

Quality of the evidence

None of the included studies blinded participants or providers to

treatment assignment, and all outcomes were self-reported. There-

fore, all studies were at high risk of performance and detection

bias, and we judged none of the evidence of ’high’ certainty. Some

comparisons between yoga and we judged non-exercise controls

for back-related function and pain produced estimates of moder-

ate certainty. However, most outcomes were downgraded for im-

precision (few participants) and some were downgraded for in-

consistency (heterogeneity between studies), and therefore most

comparisons between yoga and non-exercise controls were of low

or very low certainty.

The number of studies on yoga versus exercise controls was small

and some studies had serious risks of bias, and the evidence for

this comparison was therefore of low or very low certainty due to

imprecision and risk of bias. There was only one study on yoga

30Yoga treatment for chronic non-specific low back pain (Review)
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as an add-on intervention to an exercise intervention, and the

certainty of the evidence for this comparison was very low because

of very serious risk of bias and imprecision.

Although some heterogeneity was expected, many analyses dis-

played unexplained heterogeneity that required downgrading the

evidence. Potential sources of heterogeneity, including the char-

acteristics of the yoga and control interventions, and the duration

of treatment and follow-up, were difficult to explore through sub-

group analysis because of the complex patterns of variation be-

tween the trials. We had planned to compare yoga interventions

with and without a mind component but found no interventions

clearly carried out without a mind component. Although the style

of yoga was most frequently characterized as Iyengar, most yoga

interventions were specially modified or developed for the trials

and we could not identify patterns of yoga postures to use for sub-

grouping. It should be noted that research indicates that random-

ized trials of yoga with different yoga styles do not differ in their

odds of reaching positive conclusions (Cramer 2016b). Regard-

ing the intensity of the yoga intervention, most studies provided

weekly yoga classes, and we analysed separately the yoga trial that

was very intensive and provided daily yoga. We considered sub-

group analyses by type of non-exercise intervention, but found this

difficult because, with the exception of Galantino 2004 for short

-term outcomes and Williams 2005 for longer-term outcomes, all

non-exercise control groups were provided with educational mate-

rials, which were not always well-described. Furthermore, in some

trials (e.g. Jacobs 2004; Saper 2009), the intervention group also

received educational materials, while in other trials they did not.

Finally, seven trials reported outcomes at long-term follow-up af-

ter the end of yoga classes: three months after treatment (Sherman

2005; Williams 2005; Saper 2009; Sherman 2011), six months

after treatment (Williams 2009; Nambi 2014), and nine months

after treatment (Tilbrook 2011). In all but one trial (Williams

2009), all outcomes at intermediate term were measured in par-

ticipants who were no longer on treatment. Although it is possible

that effects of interventions would decrease with increasing time

off treatment, and we hypothesized that this was one reason for

observing a smaller effect size for pain at six months in higher-

certainty studies that also had shorter treatment durations, we did

not observe the same relationship for back-related function. It was

not possible to separate the issue of treatment duration and study

quality, and we also could not discern any general relationship be-

tween effect size and time after end of treatment.

Potential biases in the review process

We did not examine comparisons for publication bias using funnel

plots because no comparison had the required minimum of 10

studies. Although we carried out extensive searches for studies,

and contacted authors of identified studies to obtain unpublished

information as well as clarifications of published data, we cannot

rule out the possibility of publication bias. Specifically, we found

one study that may have been completed over two years ago, but

for which we were unable to find any usable results (Saper 2015).

We cannot rule out the possibility that this and additional studies

that are unknown to us have not been published and that their

results might be less positive than the results we found in published

studies. We also note that the three studies carried out in India

were at high risk of bias, and that Indian trials of yoga have been

found to be more positive than non-Indian trials (Cramer 2015a).

Agreements and disagreements with other
studies or reviews

Despite some differences in specific included studies, outcomes

assessed, and choices of outcome time points, our findings are in

broad agreement with other reviews of yoga treatment for low back

pain (Posadzki 2011; Cramer 2013; Hill 2013; Holtzman 2013;

Ward 2013; Crow 2015). Yoga appears to be more effective than

non-exercise interventions and either as effective or slightly more

effective than non-yoga exercise interventions. This review agrees

with previous reviews in finding that the evidence for comparisons

with non-exercise controls is clearer and the benefits of yoga are

larger, while any advantage of yoga over non-yoga exercise is rela-

tively uncertain.

Although RCTs are not good sources of information on rare ad-

verse events, our review was also consistent with a previous sys-

tematic review of the safety of yoga in finding that yoga results in

more adverse events than psychological or educational interven-

tions but the same number of adverse events as non-yoga exercise

(Cramer 2015b).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

We found moderate-certainty evidence that yoga is more effective

than non-exercise controls for back-related functioning at inter-

mediate term (six months) and for pain at short-to-intermediate

term (three to four months). We found low to very low-certainty

evidence that yoga may be more effective for back-related function

and pain at other time points. Differences for pain were not clin-

ically significant at any time point, and differences for back func-

tion were small to moderate. It is uncertain whether yoga might

be more effective than other exercises for back-related functioning

or pain. It appears that yoga is not associated with serious adverse

events. If yoga is more effective than a non-exercise intervention,

and as effective as other exercise interventions, the choice to use

yoga may depend on availability, cost, and participant or provider

preference. All yoga interventions that were tested were specifically

designed for treatment of low back pain, and were provided by ex-

perienced teachers, factors which may be related to both effective-

ness and safety. This review does not include studies comparing
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different types or doses of yoga, and does not provide information

on particular types or regimens of yoga practice.

Implications for research

There is a need for additional research testing yoga versus non-ex-

ercise controls to improve the confidence in the estimates of effect.

Current trials provide relatively little information on the effects

of yoga on pain, and on outcomes at long term. Also, most tri-

als testing yoga versus non-exercise controls have been carried out

in well-educated, middle and upper socioeconomic status (SES)

populations in the US or UK. Therefore, there is a need for fur-

ther trials in a range of populations, including low SES popula-

tions, older people, and populations with comorbidities. One of

the studies awaiting classification was carried out in a low SES

population (Saper 2015), and one was carried out in older people

(NCT01303588). Additional studies carried out in Europe, In-

dia, and East Asia might test the relevance of yoga in populations

in different healthcare settings and with different approaches to

yoga. Finally, there is limited evidence on the comparative effects

of yoga and non-yoga exercise regimens, and additional high-cer-

tainty studies testing yoga versus non-yoga exercise would be use-

ful in clarifying the comparative benefits of these therapies, what

elements of yoga might be of most benefit, and what types of

people might be most suited to using yoga to manage back pain.

These studies should be of low risk of bias and should include

reporting on adverse events. Trials should also include measure-

ment of depression and quality of life, to investigate whether the

mind component of yoga is effective in improving these patient-

important outcomes, and should include long-term follow-up to

demonstrate whether yoga is likely to be acceptable and effective in

usual clinical practice. There is also a need for additional method-

ological research in this field, particularly into the potential influ-

ence of people’s preferences and expectations on outcomes within

randomized trials of yoga.
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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]

Cox 2010

Methods Randomized controlled parallel-group trial

Participants 20 participants with low-back pain

Settings: trial run from 1 primary care practice. Location of yoga intervention delivery

not described

Country: England

Recruitment: GP records from a single practice.

Inclusion criteria: men and women aged 18 to 65 years, visiting GP in the previous

18 months for low-back pain, a score of ≥ 4 on the Roland-Morris Disability scale,

available to attend yoga classes, possess sufficient physical mobility to participate in the

intervention

Exclusion criteria: pregnancy, psychosis or recent substance abuse, already participating

in yoga, already in a trial for low-back pain, not currently experiencing an episode of low-

back pain, previous spinal surgery, or clinical indications of serious spinal or neurological

pathology

Interventions Yoga group: 12 weekly 75-min Iyengar yoga classes including relaxation and pain-

relieving postures, and poses to improve posture, flexibility, strength, and mobility. Each

class had a primary theme (e.g. Sukkha - relaxation and comfort)

Home practice: “Yoga students were each given a yoga manual and yoga mat, weekly

practice handouts and encouraged to practice yoga at home, as well as taught to have

better awareness of posture, movement and correct breathing.” The frequency and du-

ration of suggested home practice was not described

Back Book group: control group received a booklet with advice on how to manage low-

back pain (The Back Book. London: The Stationery Office; 2007) and continued their

usual care

Common interventions: both the Back Book and the Yoga group received the booklet

and usual care

Cointerventions: no mention of included or excluded cointerventions

Duration and follow-up: interventions were provided for 12 weeks and follow-up ended

directly after the end of the intervention

Outcomes Back-specific function (Roland-Morris Disability Questionnaire) reported at 4 and 12

weeks

Back pain (Aberdeen Back Pain Scale) reported at 4 and 12 weeks

Quality of life - mental (SF-12 Mental Component score) reported at 4 and 12 weeks

Quality of life - physical (SF-12 Physical Component score) reported at 4 and 12 weeks

Clinical improvement (number of participants reporting no low-back pain) reported at

4 and 12 weeks

Other outcomes collected: EQ-5D health index, Pain Self-Efficacy Questionnaire, num-

ber of days spent in bed due to low-back pain, number of days with restricted activity

attributed to low-back pain, and whether medication was used for low-back pain over

the previous 4 weeks
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Cox 2010 (Continued)

Notes Adverse events: no discussion of safety or adverse events.

Measurement of expectations or treatment preferences at baseline: none

Unpublished data: Dr Holger Cramer sent LSW standard deviations for the change

values, data previously obtained from Dr Helen Tilbrook, on 26 November. Dr Catherine

Hewitt sent endpoint data to LSW on 9 March 2016

Funding: university. “This study was funded by York Trials Unit, Department of Health

Sciences, University of York.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Used computer-generated random num-

bers to randomize participants

Allocation concealment (selection bias) Low risk Randomization carried out by an indepen-

dent data manager.

Blinding of participants High risk No blinding as compared with usual care

alone; outcomes based on self-assessment

Blinding of personnel/providers High risk No blinding of personnel/providers.

Blinding of outcome assessors High risk Self-reported outcomes were collected by

mail from the participants, who were not

blinded

Incomplete outcome data (attrition bias)

All outcomes

High risk Attrition > 30% in yoga group and it was

unclear how missing data were handled

Selective reporting (reporting bias) High risk Outcome not mentioned in methods was

reported in results (current low back pain)

and outcome mentioned in methods was

not reported in results (days spent in bed).

No protocol available

Group similarity at baseline High risk Usual care group were older and had longer

duration of back pain

Cointerventions Unclear risk Not possible to assess; usual care not de-

fined.

Compliance High risk “Of the ten patients allocated to receive

yoga, five (50%) did not attend any one

session. ... Two patients attended two ses-

sions, two patients attended four sessions

and one patient attended five sessions”
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Cox 2010 (Continued)

ITT analysis Low risk Authors state ITT analysis was done.

Timing of outcome assessments Low risk Outcome assessment at set points.

Other bias Low risk Funded by university.

Galantino 2004

Methods Randomized controlled parallel-group trial

Participants 22 participants with chronic low-back pain

Settings: setting for trial and location of yoga intervention delivery not described

Country: USA

Recruitment: self-referral through newspaper advertisements and referral through health-

care practitioners

Inclusion criteria: men and women aged 30 to 65 years with back pain for > 6 months

and > 2 previous conservative medical interventions (physical therapy and chiropractic)

without prolonged relief

Exclusion criteria: current history of chronic systemic disease, previous yoga experience,

changes in pain medication during the past 14 days

Interventions Yoga group: formal 1-hour Hatha yoga class was held twice per week for 6 weeks

Home practice: suggested 1 hour per day but this was not mandated or monitored

Control group: “no treatment during the observation period.”

Common interventions: usual care continued for both groups.

Cointerventions: changes in pain medication were not allowed during the study

Duration and follow-up: interventions were provided for 6 weeks and there was an

additional follow-up at 3 months for yoga participants only

Outcomes Back-specific function (Oswestry Disability Index) reported at 6 weeks

Depression (Beck Depression Inventory) reported at 6 weeks.

Other outcomes collected: Sit and Reach Test and Functional Reach Test

Notes Adverse events: no discussion of safety or adverse events.

Measurement of expectations or treatment preferences at baseline: none

Funding: not reported.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Used random numbers to generate se-

quence.

Allocation concealment (selection bias) Unclear risk No details reported in publication.
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Galantino 2004 (Continued)

Blinding of participants High risk No blinding as control participants re-

ceived no treatment; outcomes based on

self-assessment

Blinding of personnel/providers High risk No blinding.

Blinding of outcome assessors High risk Participants were not blinded and self-re-

ported the outcomes. No mention of blind-

ing of those who collected the information

on outcomes from the participants

Incomplete outcome data (attrition bias)

All outcomes

High risk Attrition > 30% in control group. 6/11

control group participants had missing out-

comes and were treated as ’failures’ in a di-

chotomous analysis

Selective reporting (reporting bias) Unclear risk No protocol available.

Group similarity at baseline High risk Beck Depression Inventory substantially

higher in control group

Cointerventions Unclear risk Not possible to assess; recorded by partici-

pants but not reported

Compliance Unclear risk No information on class attendance.

ITT analysis Low risk ITT analysis was stated.

Timing of outcome assessments Low risk Outcome assessments at a set point.

Other bias Unclear risk Funding not reported.

Jacobs 2004

Methods Randomized controlled parallel-group trial

Participants 52 participants with chronic non-specific low-back pain

Settings: setting for trial and location of yoga intervention delivery not described

Country: USA

Recruitment: self-referral through flyers and posters in inner-city primary care clinics

and advertisements in newsletters for university and medical employees, and healthcare

practitioner referrals from clinic conferences of large inner-city clinics

Inclusion criteria: men and women aged 18 to 65 years who had made ≥ 3 visits to a

health provider for non-specific mechanical low-back pain in the previous 12 months,

have had pain symptoms for ≥ 6 months and score ≥ 3 out of 10 on the Visual Analogue

Pain Scale for pain over the past week

Exclusion criteria: back pain secondary to malignancy, infectious disease, inflammatory
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Jacobs 2004 (Continued)

spondyloarthropathies, vertebral fracture or dislocation, acute radicular syndrome, or

severe neurological signs, systemic or visceral causes of pain, any severe concurrent ill-

ness, pregnancy, back-related compensation or litigation, history of back surgery, regular

participation (> 1/week) in Iyengar yoga for the past 3 months, plans to move out of the

study region within the next 9 months, life expectancy of ≤ 9 months

Interventions Yoga group: 90-min Iyengar yoga classes held twice a week for 12 weeks. “[The yoga

intervention consists of ] a pre-defined set of postures from which the yoga teacher may

select individual poses in varying sequences for each of the 23 yoga classes.” “Twenty-

eight asanas (postures) were selected, including mandatory poses to be practiced daily.”

Home practice: prescribed for 30 min on 5 days/week. Participants were provided an

illustrated pamphlet explaining the poses and “a yoga mat, block, belts, and blankets for

their home-based practice.”

Control group: waiting list and received a “back pain educational booklet” not otherwise

specified

Common interventions: usual care continued for both groups.

Cointerventions: no mention of permitted or restricted cointerventions

Duration and follow-up: interventions were provided for 12 weeks and there was an

additional follow-up at 6 months

Outcomes Back-specific function (Roland-Morris Disability Questionnaire) reported at 3 months

(unpublished data)

Back-specific function (Oswestry Disability Index) reported at 3 months (unpublished

data)

Pain

Depression (CES-Depression) reported at 3 months (unpublished data)

Quality of life - mental (SF-36 Emotional Well-Being) reported at 3 months (unpub-

lished data)

Quality of life - physical (SF-36 Physical Functioning) reported at 3 months (unpublished

data)

Other outcomes collected (unpublished data): bothersomeness of back pain during past

4 weeks, mean low-back pain over the past 4 weeks, worst back pain over last 4 weeks,

best back pain over last 4 weeks, insomnia, PANAS-PA, PANAS-NA, STAIS, STAIT,

SF-36 Physical Role Limitations, SF-36 Emotional Role Limitations, SF-36 Energy/Fa-

tigue, SF-36 Social Functioning, SF-36 Pain, SF-36 General Health, biological markers,

healthcare utilization, drug usage

Notes Adverse events: no discussion of safety or adverse events.

Measurement of expectations or treatment preferences at baseline: “To better ascertain

how clinical response is modulated by baseline expectation, we ascertained baseline

expectation of improvement from yoga and found no differences between groups [at

baseline] (Table 3).”

Unpublished data: Dr Michael Acree e-mailed a spreadsheet of endpoint data for com-

pleters to LSW on 27 April 2015

Funding: not reported.

Risk of bias

Bias Authors’ judgement Support for judgement
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Jacobs 2004 (Continued)

Random sequence generation (selection

bias)

Low risk Used random number generator.

Allocation concealment (selection bias) Low risk Allocation by co-ordinator according to a

pre-established randomization list

Blinding of participants High risk No blinding as waiting list control used;

outcomes based on self-assessment

Blinding of personnel/providers High risk No blinding.

Blinding of outcome assessors High risk Participants were not blinded and self-re-

ported the outcomes. No mention of blind-

ing of those who collected the information

on outcomes from the participants

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Total attrition 16% and only completers

analysis was done. Reasons for attrition not

given although attrition was similar across

intervention groups

Selective reporting (reporting bias) High risk Outcome data never published. We ob-

tained all retrievable summary data directly

from the analysis file by request of the study

authors. Some primary and secondary out-

comes were mentioned in the study report

and not included in the outcome file (e.g.

pharmaceutical drug usage for back pain,

biological markers of stress, and healthcare

utilization)

Group similarity at baseline Low risk Matched on most important factors.

Cointerventions Unclear risk Not possible to assess.

Compliance Low risk “Overall, 64% of participants assigned

to receive the immediate yoga interven-

tion attended yoga classes throughout the

3 month intervention period. On aver-

age, these participants attended 15 (66%)

classes over the 3-month trial period.”

ITT analysis Unclear risk Details of analysis not reported.

Timing of outcome assessments Low risk Outcome assessment at set points.

Other bias Unclear risk Funding not reported.
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Nambi 2014

Methods Randomized controlled parallel-group trial

Participants 60 participants with chronic non-specific low-back pain

Settings: based at the outpatient department of a physiotherapy college. Location of yoga

intervention delivery appeared to be the outpatient department as no other settings were

described

Country: India.

Recruitment: self-referral and healthcare practitioner referral through pamphlets and

flyers

Inclusion criteria: men and women aged ≥ 18 years who were ambulatory and had a

history of non-specific low-back pain persisting for ≥ 3 months

Exclusion criteria: lower back pain due to nerve root compression, disc prolapse, spinal

stenosis, tumour, spinal infection, ankylosing spondylosis, spondylolisthesis, kyphosis

or structural scoliosis, or a widespread neurological disorder, surgical candidacy, back-

related litigation or compensation, cardiopulmonary problems, pregnancy, BMI > 35,

major depression, substance abuse, yoga practice

Interventions Yoga group: weekly 60-min Iyengar yoga classes for 4 weeks. A series of 29 postures were

used, including forward bends, twists, and inversions but excluding back bends. Poses

progressed from simpler to more challenging over time. “A variety of props were used

including sticks, mats, belts, blocks, chairs, wall ropes, benches, boxes, stools, trestle,

and weights.”

Home practice: requested 30 min, 5 days/week during the intervention

Exercise group: participants were asked to practice individually prescribed exercises

for strengthening and stretching the abdominal or back muscles (or both) for 4 weeks,

beginning with 5 repetitions for 3 days/week and increasing to 15 repetitions for 5 days/

week. Exercise sessions were preceded by warm-up exercises consisting of stretching and

relaxation

Common interventions: both groups received 1-hour lecture and handouts on physical

therapy for chronic low-back pain 2 weeks before the beginning of the intervention

Cointerventions: exercise group participants were asked not to participate in other exer-

cises for their low back

Duration and follow-up: interventions were provided for 4 weeks and there was an ad-

ditional follow-up at 6 months after programme completion (7 months after random-

ization)

Outcomes Current pain (10-cm VAS scale) reported at 4 weeks and 7 months

Mean days of mental distress in the previous 30 days at 4 weeks and 7 months

Mean days of physical distress in the previous 30 days at 4 weeks and 7 months

Other outcomes collected:

days of mental distress and physical distress were also dichotomized into frequent (≥

14 days) and infrequent (< 14 days) distress at 4 weeks and 7 months; days of activity

limitations (how many days did poor physical or mental health keeps you from doing

your usual activities, such as self-care, work, or recreation?) was assessed for the previous

30 days at 4 weeks and 6 months and dichotomized into frequent (≥ 14 days) and

infrequent (< 14 days) limitations

Notes Adverse events: there was no specific discussion of overall safety or adverse events. How-

ever, it was mentioned that 1 person withdrew from the yoga group due to a herniated

disc, and 2 people withdrew from the yoga group due to fears that yoga would aggravate
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Nambi 2014 (Continued)

symptomatic osteoarthritis

Measurement of expectations or treatment preferences at baseline: none

Funding: authors declared that study was not funded. “Source of Support: Nil” “Conflict

of Interest: None declared.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Used random number generating table.

Allocation concealment (selection bias) Unclear risk No details reported.

Blinding of participants High risk No blinding as control was exercise; out-

comes based on self-assessment

Blinding of personnel/providers High risk No blinding.

Blinding of outcome assessors High risk “Data collectors were blind to the sub-

ject’s treatment status.” However, partici-

pants were not blinded and self-reported all

outcomes

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Low attrition rates but reasons for with-

drawal in yoga group possibly related to

outcome

Selective reporting (reporting bias) Unclear risk Protocol not available.

Group similarity at baseline Unclear risk Limited demographic data reported.

Cointerventions Unclear risk Not mentioned in inclusion/exclusion cri-

teria or results.

Compliance Unclear risk 4 yoga participants did not complete the

trial but there was no information about

class participation

ITT analysis Unclear risk No mention of ITT.

Timing of outcome assessments Low risk Outcome assessment at set points.

Other bias Low risk Authors declared that study was not

funded.
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Saper 2009

Methods Randomized controlled parallel-group trial

Participants 30 participants with moderate to severe chronic non-specific low-back pain

Study was run from 2 community health centres. Yoga classes were held at 1 of the 2

community health centres

Country: USA.

Recruitment: self-referral and healthcare practitioner referral through flyers in the health

centres and surrounding community, radio and newspaper advertisements, and presen-

tations and e-mails to healthcare providers. Letters sent by providers to participants iden-

tified from the community health centre electronic medical records as seen in the last 2

years with a low-back pain diagnosis

Inclusion criteria: men and women aged 18 to 64 years with current low-back pain

persisting for at least 12 weeks, and mean low-back pain intensity for the 2 weeks before

enrolment rated at least 4 on a 0- to 10-rating scale. “Sufficient understanding of English

to follow class instructions and complete surveys was required.”

Exclusion criteria: “yoga use in the previous year; new pain medicine or other low back

pain treatments started within the previous month or anticipated to begin in the next

6 months; pregnancy; back surgery in the previous 3 years; nonmuscular pathologies

(e.g., spinal canal stenosis, spondylolisthesis, infection, malignancy, fracture); severe or

progressive neurological deficits; sciatica pain equal to or greater than back pain; active

substance or alcohol abuse; serious systemic disease, medical, or psychiatric comorbidities

precluding yoga practice; active or planned worker’s compensation, disability, or personal

injury claims; and inability to attend classes at the times and location offered.”

Interventions Yoga group: 12 weekly 75-min Hatha yoga classes were divided into 4 × 3-week themed

segments followed a standardized protocol in which each class began and ended with

Svasana relaxation and breathing exercises, and included a selection from 22 or 23 other

yoga postures depending on the class

Home practice: “Home practice for 30 minutes daily was strongly encouraged. We pro-

vided participants with an audio CD of the protocol; a portable CD player; a handbook

describing and depicting the exercises; and a yoga mat, strap, and block.”

Usual care group: participants continued usual care and were offered the yoga inter-

vention after the 26 weeks of follow-up

Common interventions: both groups continued to receive their usual medical care and

medications and received a copy of The Back Pain Helpbook (Moore 1999).

Cointerventions: both groups were discouraged from beginning any new back pain

treatments during the study

Duration and follow-up: interventions were provided for 12 weeks and there was an

additional follow-up at 26 weeks

Outcomes Back-specific function (Roland-Morris Disability Questionnaire) reported at 6, 12, and

26 weeks

Mean pain for the previous week (0 = no pain to 10 = worst possible pain) reported at

6, 12, and 26 weeks

Global improvement (dichotomized into improved vs no change or worse) reported at

12 weeks

Other outcomes collected: SF-36 Mental health component (not reported in results);

SF-36 Physical health component (not reported in results); changes in medication use

at 6 and 12 months
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Saper 2009 (Continued)

Notes Adverse events: “One yoga participant reported transient worsening of low back pain that

improved after discontinuing yoga. No other significant adverse events were reported.”

Measurement of expectations or treatment preferences at baseline: none

Unpublished data: Dr Robert Saper e-mailed endpoint data for pain and back-related

function at 6 weeks to LSW on 4 November 2014

Funding: US NIH. “Dr Saper is supported by a Career Development Award (K07

AT002915-04) from the National Center for Complementary and Alternative Medicine

(NCCAM), National Institutes of Health (NIH), Bethesda, Maryland. Dr Phillips is

supported by a Mid-career Investigator Award (5K24AT000589-08) from NCCAM,

NIH. NCCAM had no role in the design and conduct of the study; collection, manage-

ment, analysis, and interpretation of the data; or preparation, review, or approval of the

manuscript for submission.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Used computer-generated permuted block

to generate sequence.

Allocation concealment (selection bias) Low risk Opaque, sequentially numbered envelopes

prepared by a biostatistician with no con-

tact with participants

Blinding of participants High risk No blinding as used waiting list control;

outcomes based on self-assessment

Blinding of personnel/providers High risk No blinding.

Blinding of outcome assessors High risk “All study participants met in person

with unblinded research staff members to

complete paper questionnaires at baseline,

6, and 12 weeks.” Participants were not

blinded and self-reported the outcomes,

with the assistance of unblinded study staff

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Low attrition rates (3% at 12 weeks; 23%

at 26 weeks) but reasons unclear and rate

differed between groups

Selective reporting (reporting bias) Unclear risk Outcomes reported as per protocol on

ClinicalTrials.gov. However, SF-36 was in

protocol and in paper methods, but only

lack of statistical significance was reported

in results

Group similarity at baseline Low risk Groups matched on most important indi-

cators.
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Cointerventions Low risk Use of non-study treatments by yoga group

was 27% and control group was 40% (P =

0.7) up to 12 weeks and by yoga group was

87% and control group 100% between 12

and 26 weeks

Compliance Low risk “Yoga participants attended a median of 8

classes (range 0-12)...”

ITT analysis Low risk All randomized participants were analysed

in the group to which they were random-

ized and an ITT analysis with LOCF im-

putation for 1 missing yoga participant was

carried out at 12 weeks and 7 missing yoga

participants at 26 weeks

Timing of outcome assessments Low risk Outcome assessment at set time points.

Other bias Low risk Government funding.

Sherman 2005

Methods Randomized controlled parallel-group trial

Participants 101 participants with chronic non-specific low-back pain

Setting: trial run through an integrated healthcare system. Yoga classes were held at health

system facilities (number of facilities not stated)

Country: USA.

Recruitment: invitations describing study sent by researchers to people with primary care

provider visits between 3 and 15 months before the study for treatment of back pain.

Self-referral through advertisements in a health plan consumer magazine

Inclusion criteria: men and women aged 20 to 64 years with a recent primary care visit

for low-back pain

Exclusion criteria: people with back pain that was complicated (e.g. sciatica), potentially

attributable to underlying disease or conditions (e.g. pregnancy), minimal (rating < 3 on

a ’bothersomeness’ scale of 0 to 10), had been treated with yoga or exercise in the past

year, or was currently being treated with other interventions. People were excluded if they

had a possible disincentive to improve (e.g. were receiving worker’s compensation), had

severe or unstable medical or psychiatric conditions or dementia, had contraindications

to the intervention (e.g. symptoms consistent with severe disc disease), were unable

to participate in classes or unwilling to practice at home, or were unable to speak or

understand English

Duration and follow-up: interventions were provided for 12 weeks and there was an

additional follow-up at 26 weeks

Interventions Yoga group: 12 weekly 75-min Viniyoga classes, each with a specific focus: “relaxation;

strength building, flexibility, and large-muscle movement; asymmetric poses; strength-

ening the hip muscles; lateral bending; integration; and customizing a personal practice.
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Sherman 2005 (Continued)

” “[A]ll the sessions emphasized use of postures and breathing for managing low back

symptoms....” “[P]ostures were selected from a core of 17 relatively simple postures....”

“Each class included a question-and-answer period, an initial and final breathing exer-

cise, 5-12 postures, and a guided deep relaxation.”

Home practice: daily home practice was encouraged and yoga participants received CDs

“to guide them through the postures with the appropriate mental focus....”

Exercise group: 12 weekly 75-min exercise classes. The exercise intervention was de-

signed by a physiotherapist and was likely different from previous physiotherapy. The

exercise sessions began with an educational talk, then simple warm-ups and a series of

7 aerobic exercises and 10 strengthening exercises, ending with stretching exercises and

a short, unguided period of deep breathing. Daily home practice was encouraged and

exercise participants received a handout to assist them in home practice

Self-care group: a copy of an evidence-based book of self-care strategies (Moore 1999)

was mailed to participants.

Common interventions: all participants continued to have “access to all medical care

provided by their insurance plan.”

Cointerventions: no specific mention of allowed or restricted cointerventions

Outcomes Back-specific function (Roland-Morris Disability Questionnaire) reported at 6, 12, and

26 weeks

Other outcomes collected: Bothersomeness of pain during the previous week (0 = “not

at all bothersome” and 10 = “extremely bothersome”); SF-36 Mental Health component

(not reported in results); SF-36 Physical Health component (not reported in results);

changes in medication use at 6 and 12 months

Notes Adverse events: “No serious adverse events were reported. One participant discontinued

yoga classes because postures that required her to move her head below her heart pre-

cipitated her migraine headaches. One participant in the exercise class strained her back

during class and sought care from a chiropractor.”

Measurement of expectations or treatment preferences at baseline: “Participants were

asked to describe their current pain and to rate their expectations for each intervention.

” Table 1 showed median expectation of helpfulness for each treatment in each group:

median of 8 for exercise and yoga in both the exercise and yoga groups, a median of

8.5 for exercise and 9 for yoga in the self-care group, and a median of 4 or 5 for self-

care in each intervention group. The preferred treatment was also shown in Table 1.

It was exercise for 26% to 33%, yoga for 27% to 44%, and other for 28% to 40%.

“They reported similar expectations of helpfulness from yoga or exercise but had lower

expectations for the book.”

Unpublished data: Dr Karen Sherman e-mailed LSW on 23 November 2015 that she

did not have group means and standard deviations available from her trial

Funding: US National Institutes of Health (NIH). “Grant Support: By the National Cen-

ter for Complementary and Alternative Medicine (grant R21AT 001215) and the Na-

tional Institute for Arthritis and Musculoskeletal and Skin Diseases (grant P60AR48093)

. Potential Financial Conflicts of Interest: None disclosed”

Risk of bias

Bias Authors’ judgement Support for judgement
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Sherman 2005 (Continued)

Random sequence generation (selection

bias)

Low risk Computer-generated random assignments

were used.

Allocation concealment (selection bias) Low risk A researcher not involved in participant re-

cruitment or randomization placed assign-

ments in opaque sequentially numbered

envelopes

Blinding of participants High risk No blinding as control interventions were

conventional exercise or self-care book;

outcomes based on self-assessment

Blinding of personnel/providers High risk No blinding.

Blinding of outcome assessors High risk “Interviewers who were masked to the

treatment assignments conducted tele-

phone interviews at baseline and at 6, 12,

and 26 weeks after randomization.” How-

ever, participants were not blinded and self-

reported the outcomes

Incomplete outcome data (attrition bias)

All outcomes

Low risk Very low attrition rates (total 6% at 26

weeks) although there was no description

of how missing data were handled

Selective reporting (reporting bias) Unclear risk Clinical outcomes reported as per descrip-

tion on ClinicalTrials.gov, where there was

not a formal statement of primary and sec-

ondary outcomes but a statement that the

trial will report “symptoms, function, qual-

ity of life, and utilization and costs of back

pain related care.” However, utilization and

costs were not mentioned in the study re-

port

Group similarity at baseline Low risk Groups matched on most important indi-

cators.

Cointerventions Low risk Use of non-study treatments matched ini-

tially and reduced in yoga group compared

with control groups

Compliance Low risk 36/36l yoga participants attended at least

1 class and the median number attended

was 9 out of a possible 12. For exercise, 33/

35 participants attended at least 1 class and

the median number attended was 8. Class

attendance was similar for yoga and exercise
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groups

ITT analysis Low risk All randomized participants were stated to

be analysed in the group to which they were

randomized

Timing of outcome assessments Low risk Outcome assessment at set time points.

Other bias Low risk Study funded by government source.

Sherman 2011

Methods Randomized controlled parallel-group trial

Participants 228 participants with chronic non-specific low-back pain.

Setting: trial run through an integrated healthcare system. 7 cohorts of classes were held

in 6 different cities. Yoga classes were held at the health system facilities (exact number

of facilities not stated)

Country: USA

Recruitment: invitations mailed to people with primary care visits for back pain, adver-

tisements in a health plan consumer magazine, and direct-mail postcards. For 4 cohorts,

augmentation of recruitment through outreach to general population (methods not de-

scribed)

Inclusion criteria: men and women aged 20 to 64 years with low-back pain

Exclusion criteria: people with back pain that was attributable to a specific cause (e.g.

spondylolisthesis), or an underlying condition (e.g. pregnancy), complex (e.g. sciatica)

, minimally painful (i.e. rating of < 3 on a ’bothersomeness’ scale of 0 to 10), or not

chronic (i.e. duration < 3 months). People were excluded if they had contraindications

to the interventions (e.g. severe disc disease), had major depression, were unable to give

informed consent or participate in interviews owing to mental or medical issues (e.g.

dementia) or an inability to speak English, or were unable to participate in classes or

unwilling to practice at home

Duration and follow-up: interventions were provided for 12 weeks and there was an

additional follow-up at 26 weeks

Interventions Yoga group: 12 weekly 75-min Viniyoga classes. The Viniyoga intervention was the

same as that used in an earlier trial (Sherman 2005). Classes included breathing exercises,

a set of 5 to 11 postures, and guided deep relaxation. “Six distinct and progressive classes

were taught in pairs.”

Home practice: encouraged for 20 min on non-class days. Yoga participants received a

handout and CD to assist them in home practice

Exercise group: 12 weekly 75-min exercise classes. The exercise intervention was adapted

from the intervention used in an earlier trial (Sherman 2005). Classes included aerobic

exercises, stretches, and strengthening exercises. Home practice was encouraged for 20

min on non-class days. Exercise participants received a handout and DVD to assist them

in home practice

Self-care group: participants received a copy of a book (Moore 1999) providing infor-

mation on causes of back pain and advice on how to manage pain
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Sherman 2011 (Continued)

Common interventions: all intervention groups continued to have “access to medical

care provided by their insurance plan.”

Cointerventions: no specific mention of allowed or restricted cointerventions

Outcomes Back-specific function (Roland-Morris Disability Questionnaire) reported at 6, 12, and

26 weeks

Clinical improvement (dichotomous variable measuring whether low-back pain was

improved, yes/no) reported at 6, 12, and 26 weeks

Other outcomes collected: bothersomeness of pain during the previous week (0 = “not

at all bothersome” and 10 = “extremely bothersome”); 30% improvement in outcomes;

50% improvement in outcomes; very satisfied with overall care for lower back pain; days

of activity restriction (not presented in study results); days in bed (not presented in study

results); work loss (not presented in study results)

Notes Adverse events: “Of the 87 yoga and 75 stretching class attendees, 13 in each group

reported a mild or moderate adverse experience possibly related to treatment (mostly

increased back pain), and 1 yoga attendee experienced a herniated disk. One of 45 persons

randomized to self-care reported increased pain after doing recommended exercises.”

Measurement of expectations or treatment preferences at baseline: “Before randomiza-

tion, information on sociodemographic characteristics, back pain history, and treatment-

related beliefs was collected.” Table 1 showed the median expectation of helpfulness for

each treatment in each group: it was a median of 8 for yoga and exercise for all groups

and a median of 4 for self-care for all groups. The preferred treatment was also shown

in Table 1. It was yoga for 26% to 32%, exercise for 17% to 22%, and other for 51% to

53% in the intervention groups

Funding: US NIH. “Financial Disclosure: None reported. Funding/Support: This study

was funded by Cooperative Agreement Number U01 AT003208 from the National

Center for Complementary and Alternative Medicine (NCCAM). Discussions with

several NCCAM staff influenced the study design.”

Additional notes: we extracted data from the online supplement to the Annals 2011

publication, choosing the adjusted 2-step imputed data from eTable 4

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computer-generated randomization used.

Allocation concealment (selection bias) Low risk Randomization schedule generated by

statistician; inaccessible to staff

Blinding of participants High risk No blinding as control interventions were

conventional exercise or self-care book;

outcomes based on self-assessment

Blinding of personnel/providers High risk No blinding.
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Blinding of outcome assessors High risk “Telephone interviews were conducted by

masked interviewers at baseline and at 6,

12, and 26 weeks after randomization.”

However, participants were not blinded

and self-reported the outcomes

Incomplete outcome data (attrition bias)

All outcomes

Low risk Low attrition rates; authors also conducted

a secondary analysis using a single imputa-

tion method to assess the sensitivity of the

complete case results to loss to follow-up.

The sensitivity analysis was provided on-

line and was consistent with the primary

outcomes

Selective reporting (reporting bias) Low risk Outcomes reported as per published trial

protocol. Note: several mediating variables

mentioned in protocol not reported in pri-

mary publication

Group similarity at baseline Unclear risk Groups matched on most important indi-

cators except that yoga group had greater

back pain dysfunction

Cointerventions Low risk No between-group differences in back

pain-related healthcare visits; medication

use matched initially and decreased in yoga

and exercise (active intervention) groups

Compliance Low risk 95% of yoga participants attended at least

1 class and they attended a median of 8

out of a possible 12 classes. 82% of exercise

participants attended at least 1 class and

they attended a median of 9 classes. 65%

(yoga) and 59% (exercise) attended at least

8 classes

ITT analysis Low risk Statement that ITT analysis was carried

out.

Timing of outcome assessments Low risk Outcome assessment at set time points.

Other bias Low risk Funded by government source.
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Tekur 2008

Methods Randomized controlled parallel-group trial

Participants 80 participants with chronic non-specific low-back pain

Setting: trial run through a residential holistic health centre. Yoga classes held at the

health centre

Country: India

Recruitment: “The patients were recruited by advertisements, newsletters, self referrals,

word-of-mouth, or referrals by medical practitioners.”

Inclusion criteria: men and women aged 18 to 60 years with low-back pain (with or

without pain radiating to the legs) ≥ 3 months in duration

Exclusion criteria: people with back pain that was attributable to organic spinal pathology

(e.g. malignancy) or chronic spinal infection (checked by x-ray). People were excluded

if they had severe obesity or critical illness

Duration and follow-up: interventions were provided for 7 days and follow-up ended

on the final day of the intervention

Interventions Yoga group: an intensive 1-week residential yoga programme. “The practices consisted

of asanas for back pain (yoga postures), pranayama, relaxation techniques, meditation,

and lectures on yogic lifestyle, devotional sessions and stress management through yogic

counseling.” The intervention was provided throughout the day for 7 consecutive days,

and included approximately 2 hours/day of yoga postures as well as yogic meditation,

breathing, chanting, and lectures. There was no home practice

Exercise group: intensive 1-week residential programme of non-yogic physical exercises.

“The practices consisted of a set of physical movements ... as well as nonyogic safe

breathing exercises and lectures on scientific information....” Classes were supervised

by the trained physiatrist. The intervention was provided throughout the day for 7

consecutive days, and included approximately 2 hours/day of exercise practices. There

was no home practice

Common interventions: no other interventions in common.

Cointerventions: no specific mention of allowed or restricted cointerventions

Outcomes Back-specific function (Oswestry Disability Index, range 0 to 100) reported at 1 week

Pain (Horizontal 10-cm straight line on a white sheet, range 0 to 10) reported at 1 week

Quality of life - physical (WHOQOL-BREF Physical Health (7 items), “the range of

scores is 4-20 for each domain”) reported at 1 week

Quality of life - mental (WHOQOL-BREF Psychological Health domain (6 items), “the

range of scores is 4-20 for each domain”) reported at 1 week

Other outcomes collected: spinal mobility, State-Trait Anxiety Inventory (STAI), Beck’s

Depression Inventory, sit and reach measures, perceived stress, straight leg raising test,

and WHOQOL-BREF Social and Environmental area domains

Notes Adverse events: “No adverse events or side-effects seen in either of the groups.”

Measurement of expectations or treatment preferences at baseline: none

Funding: Swami Vivekananda Yoga Research Foundation.

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection

bias)

Low risk Computer-generated random numbers

used.

Allocation concealment (selection bias) Low risk Containers were used to conceal the se-

quence until interventions were assigned

Blinding of participants High risk No blinding as control was exercise; pain,

functioning, and quality of life were self-

assessed

Blinding of personnel/providers High risk No blinding.

Blinding of outcome assessors High risk “The statistician who did the random-

ization and analysis of data and the re-

searcher who enrolled the subjects, assigned

them to groups, and carried out the assess-

ments were blinded to the subjects’ treat-

ment status.” However, participants were

not blinded and outcomes were self-re-

ported

Incomplete outcome data (attrition bias)

All outcomes

Low risk Low attrition rate among participants ran-

domized (13% per group) was prior to be-

ginning of treatment and there was no attri-

tion among participants who began treat-

ment; reasons for drop-out similar and not

related to outcome

Selective reporting (reporting bias) Unclear risk Protocol unavailable.

Group similarity at baseline Low risk Groups matched on most important indi-

cators.

Cointerventions Low risk “Both groups had the same daily routine

with matched interventions.”

Compliance Unclear risk Daily sessions under supervision but no

numbers of attendees reported

ITT analysis Unclear risk No reason to think that participants were

not analyzed in the groups they were as-

signed to; however, this was not explicitly

stated

Timing of outcome assessments Low risk Outcome assessment at set time points.

Other bias High risk Funding was from the yoga college and re-

search institution, and the study authors

were employees of the institution
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Tilbrook 2011

Methods Randomized controlled parallel-group trial

Participants 313 participants with chronic non-specific low-back pain

Setting: 39 general practices. Yoga classes were held in 13 non-National Health Service

premises in 5 geographic areas

Country: England

Recruitment: “Participating general medical practices searched patient databases and

mailed out an invitation packet to all individuals aged 18 to 65 years who had a visit

for low back pain in the past 18 months; database searches were undertaken in 2 waves.

In addition, during the second wave of recruitment, advertisements were also placed in

local media.”

Inclusion criteria: men and women aged 18 to 65 years with low-back pain (i.e. muscu-

loskeletal pain bounded by the lowest ribs and gluteal folds) in the previous 18 months,

a score of ≥ 4 on the Roland-Morris Disability Questionnaire, and ability to attend 1

of the yoga classes

Exclusion criteria: “Patients were excluded if they 1) did not return a baseline question-

naire (second recruitment wave only), 2) had performed yoga in the previous 6 months,

3) could not get off the floor unaided, 4) could not use stairs, 5) were pregnant, 6) had

life-threatening comorbid conditions, 7) had previously undergone spinal surgery, 8) had

severe documented psychiatric problems or alcohol dependency, and 9) had indications

of serious spinal neurologic abnormality (1 or more of the following: difficulty passing

urine; numbness around their back passage, genitals, or inner thighs; numbness, pins

and needles, or weakness in both legs; or unsteadiness on feet).”

Duration and follow-up: interventions were provided for 12 weeks and there was an

additional follow-up at 12 months

Interventions Yoga group: 12 weekly 75-min yoga classes. “Classes consisted of an introduction to

the weekly theme; pain-relieving or settling-in relaxing poses; a programme of seated,

standing, prone, and supine poses; educative postural advice; and 5 to 15 minutes of

relaxation.”

Home practice: “Participants were encouraged to undertake yoga for 30 minutes daily

or to practice at least 2 times per week, and to use the [relaxation] compact disc.”

Usual care group: participants received a copy of a booklet on managing low-back pain

(Burton 2002), and continued to receive usual care.

Common interventions: both groups received a copy of the back pain booklet (Burton

2002), and continued to receive usual care.

Cointerventions: no specific mention of included or excluded cointerventions

Outcomes Back-specific function (Roland-Morris Disability Questionnaire) reported at 3, 6, and

12 months

Back pain (Aberdeen Back Pain Scale) reported at 3, 6, and 12 months

Quality of life - mental (SF-12 Mental Component score) reported at 3, 6, and 12

months

Quality of life - physical (SF-12 Physical Component score) reported at 3, 6, and 12

months

Other outcomes collected: self-efficacy scores on the Pain Self-Efficacy Questionnaire,

ratings on the EQ-5D Health Index, number of days spent in bed and number of days

with restricted activity, and economic data including medication use over the previous
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4 weeks and other healthcare use

Notes Adverse events: “Twelve of 156 (8%) yoga participants and 2 of 157 (1%) usual care

participants reported adverse events. In the yoga group, 1 adverse event was classified by

the authors as serious and possibly or probably related to yoga (the participant experienced

severe pain but had a history of severe pain after any physical activity); the remaining

11 were classified as nonserious and mostly related to increased pain. In the usual care

group, 2 serious adverse events

occurred.”

Measurement of expectations or treatment preferences at baseline: “Secondary outcomes

were … 8) beliefs, expectations, and preferences for treatment at baseline (22, 23).”

Table 1 showed that expectation that yoga works was 57% in yoga group and 55%

in usual care group. Belief that yoga works was 60% in yoga group and 52% in usual

care group. Intervention preference was 72% yoga, 3% usual care, and 25% indifferent

in yoga group, and 61% yoga, 4% usual care, and 35% indifferent in usual care. For

the primary outcome of back-related function, “the effect of treatment did not vary by

baseline intervention preference (P for interaction = 0.39).”

Unpublished data: Dr Helen Tilbrook and Dr Catherine Hewitt clarified the numbers

of participants for analyses in an e-mail to LSW on 3 March 3 2015 and sent endpoint

values for back-related function, pain, physical quality of life, and mental quality of life

to LSW by e-mail on 21 December 2015

Funding: “This trial was funded by Arthritis Research UK and sponsored by the Uni-

versity of York.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computer-generated randomization used.

Allocation concealment (selection bias) Low risk Computer-generated randomization used.

Participant details entered into randomiza-

tion database by trial co-ordinators and sec-

retary who were blinded to the allocation

sequence

Blinding of participants High risk No blinding as comparison was usual care;

outcomes based on self-assessment

Blinding of personnel/providers High risk No blinding.

Blinding of outcome assessors High risk “The statistician was blinded to random-

ized group.” However, participants were

not blinded and outcomes were self-re-

ported
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Incomplete outcome data (attrition bias)

All outcomes

Low risk Low attrition rate, reasons stated, and sen-

sitivity analyses for best/worst-case scenar-

ios were carried out

Selective reporting (reporting bias) Low risk Primary and secondary outcomes as per

published trial protocol

Group similarity at baseline Low risk Groups matched on main prognostic indi-

cators and cointerventions at baseline

Cointerventions Unclear risk No details of cointerventions during inter-

vention period.

Compliance Low risk “Ninety-three (60%) participants attended

at least 3 of the first 6 classes and at least

any other 3 classes (adhered)”

ITT analysis Low risk ITT analysis carried out and best/worst-

case analyses used for missing data

Timing of outcome assessments Low risk Outcome assessment at set time points.

Other bias Low risk Funded by arthritis charity.

Wattamwar 2013

Methods Randomized controlled parallel-group trial

Participants 24 participants with chronic non-specific low-back pain

Setting: setting of trial was not described. Yoga classes were held at an Iyenger Yoga centre

Country: India

Recruitment: not described.

Inclusion criteria: ambulatory men and women aged 20 to 50 years with a history of

low-back pain and symptom duration > 3 months

Exclusion criteria: low-back pain attributable to any pathology, a history of trauma, or

any neurological condition

Duration and follow-up: interventions were provided for 10 weeks and there was no

additional follow-up

Interventions Yoga group: 1 × 45- to 60-min session of Iyengar-based yoga - using props - per week for

10 weeks. 2 × 45- to 60-min occupational therapy sessions were also received each week.

This was the same as the occupational therapy received by the control group, except that

some simple asanas and pranayamas were added to the occupational therapy sessions for

the yoga group

Home practice: back exercises with additional simple asanas and pranayamas was sug-

gested. Frequency and duration of this home practice was not described

Occupational therapy group: 3 × 45- to 60-min occupational therapy sessions each

week for 10 weeks. The therapy was described as mostly back school therapy and consisted
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of education, mat exercises, and Swiss ball exercises. A home programme of back exercises

was suggested

Common interventions: no additional interventions.

Cointerventions: no specific mention of included or excluded cointerventions

Outcomes Back-specific function (Oswestry Disability Index) reported at 10 weeks. The Oswestry

Disability Index consists of 10 questions each rated on a 0 to 5 scale (higher score is worse

function). Usually the individual scores are summed and multiplied by 2 to produce an

overall rating on a 0 to 100 scale. The study authors provided each of the individual

mean differences and an overall mean difference, for each group. Based on these data, it

appears that the study authors did not multiply the total by 2 and the reported Oswestry

total is on a scale of 0 to 50. Therefore, we multiplied the totals by 2 for data entry in

this review

Back pain (pain intensity subscore of the Oswestry Disability Index, scale was 0 to 5;

higher values indicated greater pain) reported at 10 weeks

Other outcomes collected: Roland-Morris Disability Questionnaire (outcome not ex-

tractable), changes in range of motion of thoraco-lumbar spine, and change in muscle

strength of abdominals and back extensors

Notes Adverse events: no discussion of overall safety or adverse events

Measurement of expectations or treatment preferences at baseline: none

Unpublished data: Dr Ravi Wattamwar was contacted to clarify sample size and standard

deviations of change or confidence interval for Roland-Morris Disability Questionnaire

on 2 April 2015. He replied to the e-mail but did not forward the information

Funding: not reported.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomisation by lottery method with re-

placement.

Allocation concealment (selection bias) Unclear risk No details of allocation process.

Blinding of participants High risk No blinding as comparison was occupa-

tional therapy without adjuvant yoga; out-

comes based on self-assessment

Blinding of personnel/providers High risk No blinding.

Blinding of outcome assessors High risk No mention of blinding for those who col-

lected the outcomes. Participants were not

blinded and outcomes were self-reported

Incomplete outcome data (attrition bias)

All outcomes

Low risk No attrition.
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Wattamwar 2013 (Continued)

Selective reporting (reporting bias) High risk Roland-Morris Disability Questionnaire

was incompletely reported. Protocol not

available

Group similarity at baseline Unclear risk Limited demographic data reported.

Cointerventions Unclear risk No details of cointerventions.

Compliance Unclear risk No information on class attendance.

ITT analysis Unclear risk No attrition and no reason to think that

participants were not analyzed in the

groups they were assigned to; however, this

was not explicitly stated

Timing of outcome assessments Low risk Outcome assessment at set time points.

Other bias Unclear risk Funding not reported.

Williams 2005

Methods Randomized controlled parallel-group trial

Participants 60 participants with chronic non-specific low-back pain

Setting: setting of trial was not described. Yoga was delivered in a community yoga studio

Country: USA

Recruitment: “Subjects were recruited through physician and self-referral. Local physi-

cians were informed about the study through lectures and mailed announcements. The

project was announced to the public through flyers, public radio, and local university

list serve for faculty and staff.”

Inclusion criteria: ambulatory English-speaking men and women aged > 18 years with a

history of low-back pain and symptom duration > 3 months

Exclusion criteria: low-back pain attributable to “nerve root compression, disc prolapse,

spinal stenosis, tumor, spinal infection, alkylosing spondylosis, spondylolisthesis, kypho-

sis or structural scoliosis, or a widespread neurological disorder.” People were also ex-

cluded if they were “pre-surgical candidates, were involved in litigation or compensation,

displayed a compromised cardiopulmonary system, were pregnant, had a body mass in-

dex >35, were experiencing major depression or substance abuse and were practitioners

of yoga.” People were excluded if they would not agree to “forgo other forms of CAM

during the study”

Duration and follow-up: interventions were provided for 16 weeks and there was an

additional follow-up at 3 months after end of treatment (7 months after randomization)

Interventions Yoga group: 1 × 90-min Iyengar yoga class per week for 16 weeks. Classes used supine,

seated, and standing poses; forward bends, twists, and inversions; and progressed from

simple to more challenging poses. A range of props were used. The yoga group also

received 16 weekly newsletters, written by physiotherapy students, on back care

Home practice: encouraged to practice at home for 30 min/day, 5 days/week
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Williams 2005 (Continued)

Education group: 16 weekly newsletters, written by physiotherapy students, on back

care

Common interventions: all participants could continue usual medical care for low-back

pain. 2 weeks before the beginning of the 16-week study period, both groups received 2

× 1-hour lectures on low-back pain and were given instructional handouts

Cointerventions: participants were only eligible for the study if they agreed to “forgo

other forms of CAM during the study”

Outcomes Back-specific function (Pain Disability Index) reported at 16 weeks and 7 months

Back pain (VAS from Short Form-McGill Pain Questionnaire) reported at 16 weeks and

7 months

Other outcomes collected: pain-related fears to movement, beliefs associated with ad-

justment to chronic pain, coping strategies, perception of self-efficacy, spinal range of

motion, and changes from baseline in medications reported at baseline

Notes Adverse events: 1 adverse event in the yoga group, “a subject with symptomatic os-

teoarthritis who was diagnosed with a herniated disc during the study...” “Review of the

adverse event by a medical panel summoned by the Institutional Review Board deter-

mined that it was unrelated to the performance of yoga postures.” 1 older participant in

the educational control group died

Measurement of expectations or treatment preferences at baseline: none

Funding; university funding. “This project was funded by the Clinical Studies request

for proposals at West Virginia University.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomisation by random number gener-

ating program.

Allocation concealment (selection bias) Unclear risk No details of allocation process.

Blinding of participants High risk No blinding as comparison was an educa-

tional intervention; outcome based on self-

assessment

Blinding of personnel/providers High risk No blinding.

Blinding of outcome assessors High risk Participants were not blinded and out-

comes were self-reported. “Data collectors

were blind to the subject’s treatment status.

”

Incomplete outcome data (attrition bias)

All outcomes

High risk Attrition was 20% in control group and

33% in yoga group at 16 weeks; 2 with-

drawals were linked to the yoga interven-

tion
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Williams 2005 (Continued)

Selective reporting (reporting bias) Unclear risk Protocol not available.

Group similarity at baseline Unclear risk “Higher functional ability on the BPSES

[Back Pain Self-Efficacy Scale] (P=0.005)

, lower catastrophizing as a coping strat-

egy (P=0.007), and less perceived disabil-

ity (P=0.002) and harm (P=0.02) on the

SOPA [Survey of Pain Attitudes] by the

yoga group compared to the control group.

”

Cointerventions Low risk No difference in medication use at baseline;

drug use in yoga group reduced; postin-

tervention assessment showed non-signifi-

cant differences in medical or non-medical

treatment, or lifestyle changes

Compliance Low risk “Of the 20 subjects completing the yoga

intervention [out of 30 randomized], an at-

tendance rate of 91.9% was achieved for

the 16-week protocol.”

ITT analysis Unclear risk No mention of ITT; non-completers com-

pared with completers.

Timing of outcome assessments Low risk Outcome assessment at set time points.

Other bias Low risk Funded by university.

Williams 2009

Methods Randomized controlled parallel-group trial

Participants 90 participants with chronic non-specific low-back pain

Setting: setting of trial was not described. Yoga was delivered in a yoga studio

Country: USA

Recruitment: self-referral. Details of recruitment not described

Inclusion criteria: English-speaking men and women aged 18 to 70 years with a history

of low-back pain and symptom duration > 3 months. Participants were required to live

within a 1-hour drive of study site, to be insured by a participating provider, to have

a BMI < 37, and to be able to get up and down from the floor and rise to a standing

position without assistance. Back pain-related eligibility criteria were a score of 10 to

60 on the Oswestry Disability Index and a score of 3 cm to 8 cm on the VAS scale.

Participants were required to agree not to get chiropractic, massage, Pilates, acupuncture,

or any other yoga treatment during the study. Participants were required to agree that if

they were randomized to yoga therapy they would attend a minimum number of yoga

classes and practice at home
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Williams 2009 (Continued)

Exclusion criteria: low-back pain attributable to “spinal stenosis with pseudoclaudica-

tion, abdominal or spine tumors, spinal infection, osteoporosis with vertebral fractures,

ankylosing spondylitis, spondylolisthesis w/radiculopathy, structural kyphosis or scolio-

sis, radicular pain with weakness or loss of reflexes, failed back syndrome.” People were

also excluded if they were presurgical candidates, pregnant, undergoing cancer treatment,

had confirmed fibromyalgia, an abdominal hernia, a compromised cardiopulmonary

system, major depression, widespread neurological disorder, or substance abuse issues.

People were excluded if they were currently involved in back-related litigation or a work-

ers’ compensation case, or had practiced yoga once per week for at least 3 months within

the last year

Duration and follow-up: interventions were provided for 24 weeks and there was an

additional follow-up at 24 weeks after end of treatment (48 weeks after randomization)

Interventions Yoga group: 2 × 90-min Iyengar yoga classes per week for 24 weeks.

Home practice: “Participants were also directed to practice 30 minutes of yoga at home

on nonclass days and were supplied with props, a DVD, and an Iyengar yoga instruction

manual with photographs and instructions.”

Self-directed standard medical care group: usual medical care.

Common interventions: none

Cointerventions: participants were only eligible for the study if they agreed to forgo

chiropractic, massage, Pilates, acupuncture, or any other yoga treatment during the study

Outcomes Back-specific function (Oswestry Disability Index) reported at 12, 24, and 48 weeks

Back pain (VAS 0 to 100) reported at 12, 24, and 48 weeks.

Other outcomes collected: depression and self-reported medication usage

Notes Adverse events: “One adverse event was reported during the 6-month follow-up period

in association with physical therapy, not the yoga intervention.” It is unclear which group

this adverse event occurred in. Figure 1 also shows that 1 yoga participant discontinued

because yoga exacerbated low-back pain

Measurement of expectations or treatment preferences at baseline: in Table 3 the means

(SEM) of treatment expectancy for yoga on an 11-point scale were 7.8 (0.23) for the

yoga group and 8.1 (0.21) for the standard medical care group, and the means (SEM)

of treatment expectancy for standard medical care were 4.8 (0.32) for the yoga group

and 4.7 (0.24) for the standard medical group (all scores were prerandomization but

postrandomization scores are also given). The study authors reported that “dropouts had

lower post randomization expectation for [standard medical care] treatment (P= 0.016)

than completers.”

Note that there were 12 yoga participants and 4 standard medical care participants who

dropped out

Funding: US NIH. “Federal funds were received in support of this work. No benefits in

any form have been or will be received from a commercial party related directly or indi-

rectly to the subject of this manuscript.” “Supported by the National Institutes of Health’s

National Center for Complementary and Alternative Medicine (NIH-NCCAM), grant

(no.1 R21 AT001679-01A2).”

Risk of bias

Bias Authors’ judgement Support for judgement
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Williams 2009 (Continued)

Random sequence generation (selection

bias)

Unclear risk Random sequence generation methods not

reported; 3 of those randomized declined

and were replaced

Allocation concealment (selection bias) Unclear risk Eligible participants given envelopes with

allocation but unclear who prepared these,

who gave them to participants, and

whether the envelopes were sealed and

opaque

Blinding of participants High risk No blinding as comparison was standard

medical care; outcome measures based on

self-assessment

Blinding of personnel/providers High risk No blinding.

Blinding of outcome assessors High risk Participants completed “assessment instru-

ments with a research assistant blinded to

the participants’ group assignment.” How-

ever, participants were not blinded and out-

comes were self-reported

Incomplete outcome data (attrition bias)

All outcomes

High risk Missing outcome data were high in yoga

group (20% at 12 weeks and 28% at 24

weeks) but low in usual care group (4% at

12 weeks and 9% at 24 weeks)

Selective reporting (reporting bias) Unclear risk Protocol not available.

Group similarity at baseline Unclear risk Groups were similar on indicators other

than duration of low back pain (control

group had longer duration of low back

pain)

Cointerventions Low risk Cointerventions were allowed and there

were no statistically significant differences

between groups in use of medications at

baseline

Compliance Low risk “On average, yoga completers (n=31 [of 43

randomised]) attended 42.5 +/- 0.4 of 48

classes (88.5%)...”

ITT analysis Low risk “For intention-to-treat analyses, missing

baseline data were replaced by group means

while missing data at 12 and 24 weeks were

replaced using the last observation carried

forward.”
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Williams 2009 (Continued)

Timing of outcome assessments Low risk Outcome assessment at set time points.

Other bias Low risk Funded by government source.

BMI: body mass index; CES: Center for Epidemiologic Studies; EQ-5D: EuroQol-5D; GP: general practitioner; ITT: intention to

treat; min: minute; LOCF: last observation carried forward; NIH: National Institutes of Health; PANAS-PA: Positive and Negative

Affect Schedule-Positive Affect; PANAS-NA: Positive and Negative Affect Schedule-Negative Affect; SEM: standardized error of the

mean; SF-12: 12-item Short Form; SF-36: 36-item Short Form; STAI: State-Trait Anxiety Inventory; STAIS: State-Trait Anxiety

Inventory - State Anxiety; STAIT: State-Trait Anxiety Inventory - Trait Anxiety; VAS: visual analogue scale; WHOQOL-BREF:

World Health Organization Quality of Life - BREF.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Aboagye 2015 Wrong study population.

Anon 2006 Not an original study report.

Anon 2009 Not an original study report.

Biggs 2012 Participants appeared to have a mix of subacute and chronic low-back pain, numbers unclear; study author

did not respond to request for clarification. Wrong study population

Bindal 2007 Participants had back pain but type and duration was unclear; study author did not respond to request

for clarification. Wrong study population

Borg-Olivier 2005 Not an original study report.

CTRI/2012/11/003094 Wrong study population.

Graves 2004 Not an original study report.

Groessl 2012 Not a randomized controlled trial.

Haldavnekar 2014 Wrong comparison.

Hartfiel 2012 Wrong study population.

Horng 2006 Not an original study report.

Lee 2014 Not a randomized controlled trial.
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(Continued)

Michalsen 2012 Participants had back pain but type and duration was unclear; study author did not respond to request

for clarification. Wrong study population

Monro 2014 Wrong study population.

Patil 2015 Not a randomized controlled trial.

Pushpika 2010 Participants had back pain but type and duration was unclear; study author did not respond to request

for clarification. Wrong study population

Sakuma 2012 Participants had back pain but type and duration was unclear; unable to contact study authors for clarifi-

cation. Wrong study population

Saper 2013 Wrong comparison.

Selfridge 2012 Not an original study report.

Telles 2009 Wrong study population.

Characteristics of studies awaiting assessment [ordered by study ID]

Kim 2014

Methods RCT

Participants Back pain

Interventions Yoga

Outcomes “VAS, algometer, Oswestry low back pain disability index (ODI), Roland Morris disability questionnaire (RMDQ),

and fear avoidance beliefs questionnaire (FBQ) scores.”

Notes Participants have had low-back pain for ≥ 2 months. Author was e-mailed in February 2016 to clarify whether pain

was chronic non-specific

Kumar 2011

Methods RCT

Participants Back pain

Interventions Yoga

Outcomes “Physical (HRV [heart rate variability], abdominal respiration rate, flexibility of spine) and psychological assessments

(level of anxiety, back pain and stress level using analog scale) along with MRI [magnetic resonance imaging] testing.

”
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Kumar 2011 (Continued)

Notes Participants have had low-back pain for ≥ 2 months. Author was e-mailed in February 2016 to clarify whether pain

meets review criteria of chronic and non-specific

NCT01303588

Methods RCT

Participants Men and women aged ≥ 65 years with chronic low-back pain for ≥ 6 months

Interventions Yoga, Qigong, waiting list

Outcomes Primary outcome is Functional Rating Index at 3 months.

Notes NCT01303588

Saper 2015

Methods RCT

Participants Adults with current non-specific low-back pain persisting for ≥ 12 weeks

Interventions Yoga, physical therapy, education

Outcomes Primary outcomes are pain and back-related function

Notes NCT01343927

RCT: randomized controlled trial; VAS: visual analogue scale.

Characteristics of ongoing studies [ordered by study ID]

NCT02224183

Trial name or title Yoga vs. Education for Veterans with Chronic Low Back Pain

Methods RCT

Participants Veteran of any branch of military service

Interventions Yoga, education

Outcomes Primary outcomes are pain and back-related function

Starting date March 2015
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NCT02224183 (Continued)

Contact information Robert.Saper@bmc.org

Notes NCT02224183

NCT02524158

Trial name or title Yoga Therapy to Improve Function Among Veterans with Chronic Low Back Pain

Methods RCT

Participants Veterans with chronic low-back pain > 6 months

Interventions Yoga, delayed treatment control

Outcomes Primary outcome is back-related function

Starting date April 2013

Contact information Principal investigator is Erik J Groessl, PhD BA BS, VA San Diego Healthcare System, San Diego, CA

Notes NCT02524158

NCT02552992

Trial name or title Yoga for Chronic Low Back Pain and Its Mechanism of Action: Impact of Strength and Stretch (YoMA II)

Methods RCT

Participants Adults with chronic low-back pain lasting > 6 months

Interventions Yoga, self-directed mind body education

Outcomes Primary outcome is back-related function

Starting date January 2015

Contact information No contacts or locations provided; however, trial is based at University of California, San Francisco

Notes NCT02552992

RCT: randomized controlled trial.
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D A T A A N D A N A L Y S E S

Comparison 1. Yoga versus non-exercise control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Back-specific function 9 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Back-specific function at

short term (4 to 6 weeks)

5 256 Std. Mean Difference (IV, Random, 95% CI) -0.45 [-0.71, -0.19]

1.2 Back-specific function at

short-intermediate term (3 to 4

months)

7 667 Std. Mean Difference (IV, Random, 95% CI) -0.40 [-0.66, -0.14]

1.3 Back-specific function at

intermediate term (6 months)

6 630 Std. Mean Difference (IV, Random, 95% CI) -0.44 [-0.66, -0.22]

1.4 Back-specific function at

long term (12 months)

2 365 Std. Mean Difference (IV, Random, 95% CI) -0.26 [-0.46, -0.05]

2 Pain 6 Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Pain at short term (4 to 6

weeks)

2 40 Mean Difference (IV, Random, 95% CI) -10.83 [-20.85, -0.

81]

2.2 Pain at short-intermediate

term (3 to 4 months)

5 458 Mean Difference (IV, Random, 95% CI) -4.55 [-7.04, -2.06]

2.3 Pain at intermediate term

(6 months)

4 414 Mean Difference (IV, Random, 95% CI) -7.81 [-13.37, -2.25]

2.4 Pain at long term (12

months)

2 355 Mean Difference (IV, Random, 95% CI) -5.40 [-14.50, 3.70]

3 Clinical improvement 3 Risk Ratio (M-H, Random, 95% CI) Subtotals only

3.1 Clinical improvement at

short term (4 to 6 weeks)

2 141 Risk Ratio (M-H, Random, 95% CI) 2.62 [1.22, 5.67]

3.2 Clinical improvement at

short-intermediate term (3

months)

3 168 Risk Ratio (M-H, Random, 95% CI) 3.18 [1.86, 5.44]

3.3 Clinical improvement at

intermediate term (6 months)

1 128 Risk Ratio (M-H, Random, 95% CI) 2.53 [1.36, 4.71]

4 Physical quality of life 3 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

4.1 Physical quality of life at

short-term (4 weeks)

1 13 Std. Mean Difference (IV, Random, 95% CI) 0.74 [-0.43, 1.91]

4.2 Physical quality of life at

short-intermediate term (3

months)

3 323 Std. Mean Difference (IV, Random, 95% CI) 0.22 [-0.00, 0.44]

4.3 Physical quality of life at

intermediate term (6 months)

1 259 Std. Mean Difference (IV, Random, 95% CI) 0.26 [0.01, 0.50]

4.4 Physical quality of life at

long term (12 months)

1 264 Std. Mean Difference (IV, Random, 95% CI) 0.17 [-0.07, 0.41]

5 Mental quality of life 3 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

5.1 Mental quality of life at

short term (4 weeks)

1 13 Std. Mean Difference (IV, Random, 95% CI) -0.86 [-2.04, 0.33]
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5.2 Mental quality of life at

short-intermediate term (3

months)

3 323 Std. Mean Difference (IV, Random, 95% CI) 0.20 [-0.02, 0.41]

5.3 Mental quality of life at

intermediate term (6 months)

1 259 Std. Mean Difference (IV, Random, 95% CI) 0.20 [-0.04, 0.45]

5.4 Mental quality of life at

long term (12 months)

1 264 Std. Mean Difference (IV, Random, 95% CI) 0.07 [-0.17, 0.31]

6 Depression 3 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

6.1 Depression at short term

(6 weeks)

1 16 Std. Mean Difference (IV, Random, 95% CI) -1.23 [-2.39, -0.06]

6.2 Depression at

short-intermediate term (3

months)

2 132 Std. Mean Difference (IV, Random, 95% CI) -0.15 [-0.49, 0.19]

6.3 Depression at intermediate

term (6 months)

1 90 Std. Mean Difference (IV, Random, 95% CI) -0.47 [-0.89, -0.05]

6.4 Depression at long term

(12 months)

1 90 Std. Mean Difference (IV, Random, 95% CI) -0.50 [-0.92, -0.08]

7 Adverse events 6 696 Risk Difference (M-H, Random, 95% CI) 0.05 [0.02, 0.08]

Comparison 2. Yoga versus exercise

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Back-specific function 3 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Back-specific function at

short term (6 weeks)

2 248 Std. Mean Difference (IV, Random, 95% CI) -0.02 [-0.41, 0.37]

1.2 Back-specific function at

short-intermediate term (3

months)

2 249 Std. Mean Difference (IV, Random, 95% CI) -0.22 [-0.65, 0.20]

1.3 Back-specific function at

intermediate term (6 months)

2 249 Std. Mean Difference (IV, Random, 95% CI) -0.20 [-0.59, 0.19]

1.4 Back-specific function at

short term (1 week) - intensive

intervention

1 80 Std. Mean Difference (IV, Random, 95% CI) -1.25 [-1.73, -0.77]

2 Pain 2 Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Pain at short term (4

weeks)

1 54 Mean Difference (IV, Random, 95% CI) -15.0 [-19.90, -10.

10]

2.2 Pain at intermediate term

(7 months)

1 54 Mean Difference (IV, Random, 95% CI) -20.40 [-25.48, -15.

32]

2.3 Pain at short term (1

week) - intensive intervention

1 80 Mean Difference (IV, Random, 95% CI) -14.5 [-22.92, -6.08]

3 Clinical improvement 1 Risk Ratio (M-H, Random, 95% CI) Subtotals only

3.1 Clinical improvement at

short term (6 weeks)

1 164 Risk Ratio (M-H, Random, 95% CI) 1.02 [0.67, 1.57]

3.2 Clinical improvement at

short-intermediate term (3

months)

1 162 Risk Ratio (M-H, Random, 95% CI) 1.30 [0.96, 1.75]
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3.3 Clinical improvement at

intermediate term (6 months)

1 163 Risk Ratio (M-H, Random, 95% CI) 0.99 [0.73, 1.33]

4 Physical quality of life 2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

4.1 Physical quality of life at

short term (4 weeks)

1 54 Std. Mean Difference (IV, Random, 95% CI) 1.68 [1.06, 2.31]

4.2 Physical quality of life at

intermediate term (7 months)

1 54 Std. Mean Difference (IV, Random, 95% CI) 1.34 [0.75, 1.94]

4.3 Physical quality of life at

short term (1 week) - intensive

intervention

1 80 Std. Mean Difference (IV, Random, 95% CI) 1.06 [0.59, 1.53]

5 Mental quality of life 2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

5.1 Mental quality of life at

short term (4 weeks)

1 54 Std. Mean Difference (IV, Random, 95% CI) 0.79 [0.24, 1.35]

5.2 Mental quality of life at

intermediate term (7 months)

1 54 Std. Mean Difference (IV, Random, 95% CI) 1.33 [0.74, 1.92]

5.3 Mental quality of life at

short term (1 week) - intensive

intervention

1 80 Std. Mean Difference (IV, Random, 95% CI) 0.87 [0.41, 1.33]

6 Adverse events 3 314 Risk Difference (M-H, Random, 95% CI) 0.01 [-0.04, 0.06]

Comparison 3. Yoga plus exercise versus exercise alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Back-specific function at

short-intermediate term (10

weeks)

1 24 Std. Mean Difference (IV, Random, 95% CI) -0.60 [-1.42, 0.22]

2 Pain at short-intermediate term

(10 weeks)

1 24 Mean Difference (IV, Random, 95% CI) -3.20 [-13.76, 7.36]

Comparison 4. Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Back-specific function sensitivity

analyses (complete case)

9 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Back-specific function at

short term (4 to 6 weeks) using

complete case data

5 247 Std. Mean Difference (IV, Random, 95% CI) -0.45 [-0.72, -0.19]

1.2 Back-specific function at

short-intermediate term (3 to 4

months) using complete case

data

7 630 Std. Mean Difference (IV, Random, 95% CI) -0.49 [-0.73, -0.25]
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1.3 Back-specific function at

intermediate term (6 months)

using complete case data

6 596 Std. Mean Difference (IV, Random, 95% CI) -0.57 [-0.82, -0.32]

1.4 Back-specific function at

long term (12 months) using

complete case data

2 340 Std. Mean Difference (IV, Random, 95% CI) -0.32 [-0.61, -0.03]

2 Back-specific function sensitivity

analyses (change values)

4 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

2.1 Back-specific function at

short term (4 to 6 weeks) using

change values

1 13 Std. Mean Difference (IV, Random, 95% CI) -0.39 [-1.52, 0.74]

2.2 Back-specific function at

short-intermediate term (3 to 4

months) using change values

4 435 Std. Mean Difference (IV, Random, 95% CI) -0.35 [-0.54, -0.16]

2.3 Back-specific function at

intermediate term (6 months)

using change values

2 390 Std. Mean Difference (IV, Random, 95% CI) -0.32 [-0.52, -0.12]

2.4 Back-specific function at

long term (12 months) using

change values

2 390 Std. Mean Difference (IV, Random, 95% CI) -0.34 [-0.55, -0.14]

3 Back-specific function sensitivity

analyses (higher-quality

studies)

3 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

3.1 Back-specific function

at short term (4 to 6 weeks)

limited to higher-quality

studies

2 200 Std. Mean Difference (IV, Random, 95% CI) -0.43 [-0.75, -0.10]

3.2 Back-specific function

at short-intermediate term

(3 to 4 months) limited to

higher-quality studies

3 480 Std. Mean Difference (IV, Random, 95% CI) -0.49 [-0.68, -0.31]

3.3 Back-specific function at

intermediate term (6 months)

limited to higher-quality

studies

3 475 Std. Mean Difference (IV, Random, 95% CI) -0.41 [-0.70, -0.12]

3.4 Back-specific function at

long term (12 months) limited

to higher-quality studies

1 275 Std. Mean Difference (IV, Random, 95% CI) -0.23 [-0.47, 0.01]

4 Back-specific function sensitivity

analyses using generic inverse

variance

9 Std. Mean Difference (Random, 95% CI) Subtotals only

4.1 Back-specific function at

short term (4 to 6 weeks)

5 256 Std. Mean Difference (Random, 95% CI) -0.45 [-0.71, -0.19]

4.2 Back-specific function at

short-intermediate term (3 to 4

months)

7 667 Std. Mean Difference (Random, 95% CI) -0.42 [-0.71, -0.14]

4.3 Back-specific function at

intermediate term (6 months)

6 630 Std. Mean Difference (Random, 95% CI) -0.48 [-0.73, -0.23]

5 Pain sensitivity analyses

(complete case)

6 Mean Difference (IV, Random, 95% CI) Subtotals only
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5.1 Pain at short-intermediate

term (3 to 4 months) using

complete case data

5 433 Mean Difference (IV, Random, 95% CI) -4.88 [-7.41, -2.35]

5.2 Pain at intermediate term

(6 months) using complete case

data

4 389 Mean Difference (IV, Random, 95% CI) -9.73 [-17.34, -2.13]

5.3 Pain at long term (12

months) using complete case

data

2 330 Mean Difference (IV, Random, 95% CI) -7.99 [-22.30, 6.33]

6 Pain sensitivity analyses (change

values)

4 Mean Difference (IV, Random, 95% CI) Subtotals only

6.1 Pain at short term (4 to 6

weeks) using change scores

1 13 Mean Difference (IV, Random, 95% CI) -8.39 [-15.60, -1.18]

6.2 Pain at short-intermediate

term (3 to 4 months) using

change scores

4 406 Mean Difference (IV, Random, 95% CI) -3.00 [-10.15, 0.15]

6.3 Pain at intermediate term

(6 months) using change scores

2 363 Mean Difference (IV, Random, 95% CI) -7.08 [-18.29, 4.12]

6.4 Pain at long term (12

months) using change scores

2 363 Mean Difference (IV, Random, 95% CI) -5.30 [-15.49, 4.89]

7 Pain sensitivity analyses

(higher-quality studies)

1 Mean Difference (IV, Random, 95% CI) Subtotals only

7.1 Pain at short-intermediate

term (3 to 4 months) limited to

higher-quality studies

1 268 Mean Difference (IV, Random, 95% CI) -4.41 [-7.22, -1.60]

7.2 Pain at intermediate

term (6 months) limited to

higher-quality studies

1 259 Mean Difference (IV, Random, 95% CI) -2.97 [-6.16, 0.22]

7.3 Pain at long term

(12 months) limited to

higher-quality studies

1 265 Mean Difference (IV, Random, 95% CI) -1.41 [-4.58, 1.76]

8 Pain sensitivity analyses

(standardized mean difference)

6 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

8.1 Pain at short term (4 to 6

weeks)

2 40 Std. Mean Difference (IV, Random, 95% CI) -0.65 [-1.30, -0.00]

8.2 Pain at short-intermediate

term (3 to 4 months)

5 458 Std. Mean Difference (IV, Random, 95% CI) -0.32 [-0.51, -0.14]

8.3 Pain at intermediate term

(6 months)

4 414 Std. Mean Difference (IV, Random, 95% CI) -0.48 [-0.79, -0.18]

8.4 Pain at long term (12

months)

2 355 Std. Mean Difference (IV, Random, 95% CI) -0.31 [-0.76, 0.15]

9 Physical quality of life sensitivity

analyses (change values)

2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

9.1 Physical quality of life at

short term (4 weeks) using

change scores

1 13 Std. Mean Difference (IV, Random, 95% CI) 0.10 [-1.02, 1.22]

9.2 Physical quality of life at

short-intermediate term (3

months) using change scores

2 284 Std. Mean Difference (IV, Random, 95% CI) 0.12 [-0.11, 0.36]
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9.3 Physical quality of life at

intermediate term (6 months)

using change scores

1 271 Std. Mean Difference (IV, Random, 95% CI) 0.13 [-0.11, 0.37]

9.4 Physical quality of life at

long term (12 months) using

change scores

1 271 Std. Mean Difference (IV, Random, 95% CI) 0.08 [-0.16, 0.32]

10 Physical quality of life sensitivity

analyses (higher-quality

studies)

1 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

10.1 Physical quality of

life at short-intermediate

term (3 months) limited to

higher-quality studies

1 267 Std. Mean Difference (IV, Random, 95% CI) 0.28 [0.03, 0.52]

11 Mental quality of life sensitivity

analyses (change values)

2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

11.1 Mental quality of life

at short term (4 weeks) using

change scores

1 13 Std. Mean Difference (IV, Random, 95% CI) -0.46 [-1.59, 0.68]

11.2 Mental quality of life

at short-intermediate term (3

months) using change scores

2 284 Std. Mean Difference (IV, Random, 95% CI) 0.19 [-0.05, 0.42]

11.3 Mental quality of life at

intermediate term (6 months)

using change scores

1 271 Std. Mean Difference (IV, Random, 95% CI) 0.18 [-0.05, 0.42]

11.4 Mental quality of life at

long term (12 months) using

change scores

1 271 Std. Mean Difference (IV, Random, 95% CI) 0.04 [-0.20, 0.28]

12 Depression sensitivity analyses

(complete case)

2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

12.1 Depression at

short-intermediate term (3

months) using complete case

data

2 107 Std. Mean Difference (IV, Random, 95% CI) -0.22 [-0.68, 0.25]

12.2 Depression at

intermediate term (6 months)

using complete case data

1 65 Std. Mean Difference (IV, Random, 95% CI) -0.75 [-1.26, -0.25]

12.3 Depression at long term

(12 months) using complete

case data

1 65 Std. Mean Difference (IV, Random, 95% CI) -0.59 [-1.09, -0.09]

13 Depression sensitivity analyses

(change values)

1 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

13.1 Depression at

short-intermediate term (3

months) using change scores

1 90 Std. Mean Difference (IV, Random, 95% CI) -0.58 [1.00, -0.15]

13.2 Depression at

intermediate term (6 months)

using change scores

1 90 Std. Mean Difference (IV, Random, 95% CI) -0.82 [-1.26, -0.39]

13.3 Depression at long term

(12 months) using change

scores

1 90 Std. Mean Difference (IV, Random, 95% CI) -0.30 [-0.72, 0.12]
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14 Subgroup analysis by

socioeconomic status (SES) for

back-specific function and pain

7 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

14.1 Back-specific function at

4 to 6 weeks: participants not

low SES

3 216 Std. Mean Difference (IV, Random, 95% CI) -0.54 [-0.96, -0.13]

14.2 Back-specific function at

4 to 6 weeks: participants low

SES

1 27 Std. Mean Difference (IV, Random, 95% CI) -0.40 [-1.16, 0.37]

14.3 Back-specific function at

6 to 7 months: participants not

low SES

5 607 Std. Mean Difference (IV, Random, 95% CI) -0.45 [-0.69, -0.20]

14.4 Back-specific function at

6 to 7 months: participants low

SES

1 23 Std. Mean Difference (IV, Random, 95% CI) -0.58 [-1.46, 0.29]

14.5 Pain at 6 to 7 months:

participants not low SES

3 391 Std. Mean Difference (IV, Random, 95% CI) -0.49 [-0.87, -0.12]

14.6 Pain at 6 to 7 months:

participants low SES

1 23 Std. Mean Difference (IV, Random, 95% CI) -0.56 [-1.43, 0.32]

Comparison 5. Sensitivity analyses for yoga versus exercise

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Back-specific function sensitivity

analyses (complete case)

2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Back-specific function at

short term (6 weeks) using

complete case data

2 229 Std. Mean Difference (IV, Random, 95% CI) -0.02 [-0.42, 0.39]

1.2 Back-specific function at

short-intermediate term (3

months) using complete case

data

2 228 Std. Mean Difference (IV, Random, 95% CI) -0.24 [-0.63, 0.14]

1.3 Back-specific function at

intermediate term (6 months)

using complete case data

2 229 Std. Mean Difference (IV, Random, 95% CI) -0.22 [-0.56, 0.12]

2 Back-specific function sensitivity

analyses using generic inverse

variance

2 Std. Mean Difference (Random, 95% CI) Subtotals only

2.1 Back-specific function at

short term (4 to 6 weeks)

1 183 Std. Mean Difference (Random, 95% CI) 0.13 [-0.16, 0.42]

2.2 Back-specific function at

short-intermediate term (3 to 4

months)

2 249 Std. Mean Difference (Random, 95% CI) -0.23 [-0.67, 0.21]

2.3 Back-specific function at

intermediate term (6 months)

2 249 Std. Mean Difference (Random, 95% CI) -0.18 [-0.53, 0.17]

3 Pain sensitivity analyses

(standardized mean difference)

2 Std. Mean Difference (IV, Random, 95% CI) Subtotals only
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3.1 Pain at short term (4

weeks)

1 54 Std. Mean Difference (IV, Random, 95% CI) -1.62 [-2.24, -1.00]

3.2 Pain at intermediate term

(7 months)

1 54 Std. Mean Difference (IV, Random, 95% CI) -2.14 [-2.82, -1.46]

3.3 Pain at short term (1

week) - intensive intervention

1 80 Std. Mean Difference (IV, Random, 95% CI) -0.75 [-1.20, -0.29]

Comparison 6. Sensitivity analyses for yoga plus exercise versus exercise alone

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Pain sensitivity analysis

(standardized mean difference)

1 Std. Mean Difference (IV, Random, 95% CI) Subtotals only

1.1 Pain at short-intermediate

term (10 weeks)

1 24 Std. Mean Difference (IV, Random, 95% CI) -0.23 [-1.04, 0.57]

Analysis 1.1. Comparison 1 Yoga versus non-exercise control, Outcome 1 Back-specific function.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 1 Yoga versus non-exercise control

Outcome: 1 Back-specific function

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Back-specific function at short term (4 to 6 weeks)

Cox 2010 5 6.2 (4.82) 8 7.25 (3.99) 5.4 % -0.23 [ -1.35, 0.90 ]

Galantino 2004 11 21.15 (10.18) 5 38.91 (17.56) 4.8 % -1.32 [ -2.50, -0.14 ]

Saper 2009 14 10.1 (5.7) 13 12.46 (5.8) 11.6 % -0.40 [ -1.16, 0.37 ]

Sherman 2005 36 4.81 (4.5) 27 7.63 (4) 25.7 % -0.65 [ -1.16, -0.14 ]

Sherman 2011 92 5.8 (4.3458) 45 7.1 (3.9942) 52.5 % -0.31 [ -0.66, 0.05 ]

Subtotal (95% CI) 158 98 100.0 % -0.45 [ -0.71, -0.19 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 3.45, df = 4 (P = 0.49); I2 =0.0%

Test for overall effect: Z = 3.39 (P = 0.00070)

2 Back-specific function at short-intermediate term (3 to 4 months)

Cox 2010 6 9 (8.49) 9 6.33 (4.33) 5.1 % 0.40 [ -0.65, 1.45 ]
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(. . . Continued)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

Jacobs 2004 18 4.67 (4.35) 20 4.85 (3.77) 10.7 % -0.04 [ -0.68, 0.59 ]

Sherman 2005 36 3.08 (4.5) 30 6.34 (4) 14.1 % -0.75 [ -1.25, -0.25 ]

Sherman 2011 92 4.3 (4.3458) 45 6.6 (3.3285) 18.7 % -0.57 [ -0.93, -0.20 ]

Tilbrook 2011 136 5.15 (4.88) 141 7.24 (5.45) 23.6 % -0.40 [ -0.64, -0.16 ]

Williams 2005 20 3.3 (5.1) 24 12.8 (11.9) 10.8 % -0.99 [ -1.62, -0.36 ]

Williams 2009 43 22.2 (10.49) 47 22.2 (10.9) 16.9 % 0.0 [ -0.41, 0.41 ]

Subtotal (95% CI) 351 316 100.0 % -0.40 [ -0.66, -0.14 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 13.06, df = 6 (P = 0.04); I2 =54%

Test for overall effect: Z = 2.98 (P = 0.0028)

3 Back-specific function at intermediate term (6 months)

Saper 2009 8 6.6 (2.6) 15 8.3 (2.9) 5.6 % -0.58 [ -1.46, 0.29 ]

Sherman 2005 34 2.99 (4.5) 29 6.61 (4) 13.3 % -0.84 [ -1.35, -0.32 ]

Sherman 2011 92 4.1 (4.8287) 45 5.7 (3.3285) 21.6 % -0.36 [ -0.72, 0.00 ]

Tilbrook 2011 138 4.85 (4.75) 137 6.07 (4.89) 32.0 % -0.25 [ -0.49, -0.02 ]

Williams 2005 20 3.9 (5.3) 22 12.7 (11.4) 9.5 % -0.96 [ -1.60, -0.31 ]

Williams 2009 43 17.9 (10.49) 47 20.8 (10.28) 18.0 % -0.28 [ -0.69, 0.14 ]

Subtotal (95% CI) 335 295 100.0 % -0.44 [ -0.66, -0.22 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 7.61, df = 5 (P = 0.18); I2 =34%

Test for overall effect: Z = 3.96 (P = 0.000076)

4 Back-specific function at long term (12 months)

Tilbrook 2011 135 5.22 (5.27) 140 6.43 (5.23) 75.5 % -0.23 [ -0.47, 0.01 ]

Williams 2009 43 19.3 (12.72) 47 23.5 (12.32) 24.5 % -0.33 [ -0.75, 0.08 ]

Subtotal (95% CI) 178 187 100.0 % -0.26 [ -0.46, -0.05 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.18, df = 1 (P = 0.67); I2 =0.0%

Test for overall effect: Z = 2.43 (P = 0.015)
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Analysis 1.2. Comparison 1 Yoga versus non-exercise control, Outcome 2 Pain.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 1 Yoga versus non-exercise control

Outcome: 2 Pain

Study or subgroup Yoga Control
Mean

Difference Weight
Mean

Difference

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

1 Pain at short term (4 to 6 weeks)

Cox 2010 5 20.8 (11.99) 8 29.33 (14.18) 48.5 % -8.53 [ -22.92, 5.86 ]

Saper 2009 14 56 (20) 13 69 (17) 51.5 % -13.00 [ -26.97, 0.97 ]

Subtotal (95% CI) 19 21 100.0 % -10.83 [ -20.85, -0.81 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.19, df = 1 (P = 0.66); I2 =0.0%

Test for overall effect: Z = 2.12 (P = 0.034)

2 Pain at short-intermediate term (3 to 4 months)

Cox 2010 5 28.53 (14.87) 9 24.74 (13.94) 2.5 % 3.79 [ -12.11, 19.69 ]

Jacobs 2004 22 22.3 (24.3) 20 25.8 (23.5) 3.0 % -3.50 [ -17.96, 10.96 ]

Tilbrook 2011 130 20.83 (11.26) 138 25.24 (12.23) 78.5 % -4.41 [ -7.22, -1.60 ]

Williams 2005 20 10 (11) 24 21 (23) 5.8 % -11.00 [ -21.39, -0.61 ]

Williams 2009 43 33.1 (18.492) 47 37.4 (19.0587) 10.3 % -4.30 [ -12.06, 3.46 ]

Subtotal (95% CI) 220 238 100.0 % -4.55 [ -7.04, -2.06 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 2.57, df = 4 (P = 0.63); I2 =0.0%

Test for overall effect: Z = 3.58 (P = 0.00035)

3 Pain at intermediate term (6 months)

Saper 2009 8 39 (6) 15 45 (12) 23.8 % -6.00 [ -13.36, 1.36 ]

Tilbrook 2011 126 20.81 (13.64) 133 23.78 (12.51) 36.0 % -2.97 [ -6.16, 0.22 ]

Williams 2005 20 6 (11) 22 20 (21) 17.6 % -14.00 [ -24.01, -3.99 ]

Williams 2009 43 24.3 (17.9018) 47 36.9 (19.8128) 22.7 % -12.60 [ -20.39, -4.81 ]

Subtotal (95% CI) 197 217 100.0 % -7.81 [ -13.37, -2.25 ]

Heterogeneity: Tau2 = 19.69; Chi2 = 8.35, df = 3 (P = 0.04); I2 =64%

Test for overall effect: Z = 2.75 (P = 0.0059)

4 Pain at long term (12 months)

Tilbrook 2011 127 21.75 (13.89) 138 23.16 (12.28) 57.5 % -1.41 [ -4.58, 1.76 ]

Williams 2009 43 27.7 (21.5084) 47 38.5 (15.4252) 42.5 % -10.80 [ -18.60, -3.00 ]

Subtotal (95% CI) 170 185 100.0 % -5.40 [ -14.50, 3.70 ]

Heterogeneity: Tau2 = 34.87; Chi2 = 4.78, df = 1 (P = 0.03); I2 =79%

Test for overall effect: Z = 1.16 (P = 0.24)
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Analysis 1.3. Comparison 1 Yoga versus non-exercise control, Outcome 3 Clinical improvement.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 1 Yoga versus non-exercise control

Outcome: 3 Clinical improvement

Study or subgroup Yoga Control Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Clinical improvement at short term (4 to 6 weeks)

Cox 2010 2/5 2/8 22.8 % 1.60 [ 0.32, 8.01 ]

Sherman 2011 29/84 5/44 77.2 % 3.04 [ 1.26, 7.30 ]

Subtotal (95% CI) 89 52 100.0 % 2.62 [ 1.22, 5.67 ]

Total events: 31 (Yoga), 7 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.49, df = 1 (P = 0.48); I2 =0.0%

Test for overall effect: Z = 2.46 (P = 0.014)

2 Clinical improvement at short-intermediate term (3 months)

Cox 2010 1/5 1/9 4.4 % 1.80 [ 0.14, 22.99 ]

Saper 2009 11/15 4/14 37.0 % 2.57 [ 1.06, 6.20 ]

Sherman 2011 49/81 7/44 58.5 % 3.80 [ 1.88, 7.67 ]

Subtotal (95% CI) 101 67 100.0 % 3.18 [ 1.86, 5.44 ]

Total events: 61 (Yoga), 12 (Control)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.70, df = 2 (P = 0.71); I2 =0.0%

Test for overall effect: Z = 4.22 (P = 0.000024)

3 Clinical improvement at intermediate term (6 months)

Sherman 2011 42/83 9/45 100.0 % 2.53 [ 1.36, 4.71 ]

Subtotal (95% CI) 83 45 100.0 % 2.53 [ 1.36, 4.71 ]

Total events: 42 (Yoga), 9 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 2.93 (P = 0.0034)
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Analysis 1.4. Comparison 1 Yoga versus non-exercise control, Outcome 4 Physical quality of life.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 1 Yoga versus non-exercise control

Outcome: 4 Physical quality of life

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Physical quality of life at short-term (4 weeks)

Cox 2010 5 51.26 (9.55) 8 43.28 (10.24) 100.0 % 0.74 [ -0.43, 1.91 ]

Subtotal (95% CI) 5 8 100.0 % 0.74 [ -0.43, 1.91 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.25 (P = 0.21)

2 Physical quality of life at short-intermediate term (3 months)

Cox 2010 5 44.17 (14.41) 9 45.25 (11.95) 4.0 % -0.08 [ -1.17, 1.01 ]

Jacobs 2004 22 75.03 (22.83) 20 76.17 (16.89) 13.1 % -0.06 [ -0.66, 0.55 ]

Tilbrook 2011 129 47.66 (9.56) 138 45.05 (9.3) 82.8 % 0.28 [ 0.03, 0.52 ]

Subtotal (95% CI) 156 167 100.0 % 0.22 [ 0.00, 0.44 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.29, df = 2 (P = 0.53); I2 =0.0%

Test for overall effect: Z = 1.95 (P = 0.051)

3 Physical quality of life at intermediate term (6 months)

Tilbrook 2011 125 48.01 (9.74) 134 45.48 (9.89) 100.0 % 0.26 [ 0.01, 0.50 ]

Subtotal (95% CI) 125 134 100.0 % 0.26 [ 0.01, 0.50 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.06 (P = 0.040)

4 Physical quality of life at long term (12 months)

Tilbrook 2011 125 48.01 (10.39) 139 46.34 (9.12) 100.0 % 0.17 [ -0.07, 0.41 ]

Subtotal (95% CI) 125 139 100.0 % 0.17 [ -0.07, 0.41 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.38 (P = 0.17)
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Analysis 1.5. Comparison 1 Yoga versus non-exercise control, Outcome 5 Mental quality of life.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 1 Yoga versus non-exercise control

Outcome: 5 Mental quality of life

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Mental quality of life at short term (4 weeks)

Cox 2010 5 38.53 (13.6) 8 49.04 (9.9) 100.0 % -0.86 [ -2.04, 0.33 ]

Subtotal (95% CI) 5 8 100.0 % -0.86 [ -2.04, 0.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.42 (P = 0.16)

2 Mental quality of life at short-intermediate term (3 months)

Cox 2010 5 45.25 (13) 9 47.94 (9.36) 4.0 % -0.24 [ -1.33, 0.86 ]

Jacobs 2004 22 71.64 (17.06) 20 71.4 (16.22) 13.1 % 0.01 [ -0.59, 0.62 ]

Tilbrook 2011 129 49.09 (10.38) 138 46.61 (9.85) 82.9 % 0.24 [ 0.00, 0.49 ]

Subtotal (95% CI) 156 167 100.0 % 0.20 [ -0.02, 0.41 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.10, df = 2 (P = 0.58); I2 =0.0%

Test for overall effect: Z = 1.74 (P = 0.081)

3 Mental quality of life at intermediate term (6 months)

Tilbrook 2011 125 48.74 (10.18) 134 46.61 (10.66) 100.0 % 0.20 [ -0.04, 0.45 ]

Subtotal (95% CI) 125 134 100.0 % 0.20 [ -0.04, 0.45 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.63 (P = 0.10)

4 Mental quality of life at long term (12 months)

Tilbrook 2011 125 48 (11.17) 139 47.27 (9.73) 100.0 % 0.07 [ -0.17, 0.31 ]

Subtotal (95% CI) 125 139 100.0 % 0.07 [ -0.17, 0.31 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.57 (P = 0.57)
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Analysis 1.6. Comparison 1 Yoga versus non-exercise control, Outcome 6 Depression.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 1 Yoga versus non-exercise control

Outcome: 6 Depression

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Depression at short term (6 weeks)

Galantino 2004 11 7.18 (6.9) 5 17.36 (9.79) 100.0 % -1.23 [ -2.39, -0.06 ]

Subtotal (95% CI) 11 5 100.0 % -1.23 [ -2.39, -0.06 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.07 (P = 0.039)

2 Depression at short-intermediate term (3 months)

Jacobs 2004 22 10.94 (10.41) 20 10.41 (8.34) 32.0 % 0.05 [ -0.55, 0.66 ]

Williams 2009 43 6.6 (5.25) 47 8.1 (6.58) 68.0 % -0.25 [ -0.66, 0.17 ]

Subtotal (95% CI) 65 67 100.0 % -0.15 [ -0.49, 0.19 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.66, df = 1 (P = 0.42); I2 =0.0%

Test for overall effect: Z = 0.87 (P = 0.39)

3 Depression at intermediate term (6 months)

Williams 2009 43 5 (5.25) 47 7.8 (6.44) 100.0 % -0.47 [ -0.89, -0.05 ]

Subtotal (95% CI) 43 47 100.0 % -0.47 [ -0.89, -0.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.20 (P = 0.028)

4 Depression at long term (12 months)

Williams 2009 43 4.9 (4.33) 47 7.5 (5.83) 100.0 % -0.50 [ -0.92, -0.08 ]

Subtotal (95% CI) 43 47 100.0 % -0.50 [ -0.92, -0.08 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.33 (P = 0.020)
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Analysis 1.7. Comparison 1 Yoga versus non-exercise control, Outcome 7 Adverse events.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 1 Yoga versus non-exercise control

Outcome: 7 Adverse events

Study or subgroup Yoga Control
Risk

Difference Weight
Risk

Difference

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Saper 2009 1/15 0/15 3.3 % 0.07 [ -0.10, 0.23 ]

Sherman 2005 1/36 0/30 14.2 % 0.03 [ -0.05, 0.11 ]

Sherman 2011 14/92 1/45 11.9 % 0.13 [ 0.04, 0.22 ]

Tilbrook 2011 12/156 2/157 37.1 % 0.06 [ 0.02, 0.11 ]

Williams 2005 1/30 0/30 11.3 % 0.03 [ -0.05, 0.12 ]

Williams 2009 1/43 0/47 22.2 % 0.02 [ -0.04, 0.08 ]

Total (95% CI) 372 324 100.0 % 0.05 [ 0.02, 0.08 ]

Total events: 30 (Yoga), 3 (Control)

Heterogeneity: Tau2 = 0.00; Chi2 = 5.37, df = 5 (P = 0.37); I2 =7%

Test for overall effect: Z = 3.53 (P = 0.00042)

Test for subgroup differences: Not applicable
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Analysis 2.1. Comparison 2 Yoga versus exercise, Outcome 1 Back-specific function.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 2 Yoga versus exercise

Outcome: 1 Back-specific function

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Back-specific function at short term (6 weeks)

Sherman 2005 36 4.81 (4.5) 29 6.02 (4.1) 37.9 % -0.28 [ -0.77, 0.22 ]

Sherman 2011 92 5.8 (4.3458) 91 5.3 (2.881) 62.1 % 0.13 [ -0.16, 0.43 ]

Subtotal (95% CI) 128 120 100.0 % -0.02 [ -0.41, 0.37 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 1.99, df = 1 (P = 0.16); I2 =50%

Test for overall effect: Z = 0.10 (P = 0.92)

2 Back-specific function at short-intermediate term (3 months)

Sherman 2005 36 3.08 (4.5) 30 5.24 (4.1) 39.6 % -0.49 [ -0.99, 0.00 ]

Sherman 2011 92 4.3 (4.3458) 91 4.5 (3.8414) 60.4 % -0.05 [ -0.34, 0.24 ]

Subtotal (95% CI) 128 121 100.0 % -0.22 [ -0.65, 0.20 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 2.33, df = 1 (P = 0.13); I2 =57%

Test for overall effect: Z = 1.03 (P = 0.30)

3 Back-specific function at intermediate term (6 months)

Sherman 2005 34 2.99 (4.5) 32 4.98 (4.1) 38.0 % -0.46 [ -0.95, 0.03 ]

Sherman 2011 92 4.1 (4.8287) 91 4.3 (3.8414) 62.0 % -0.05 [ -0.34, 0.24 ]

Subtotal (95% CI) 126 123 100.0 % -0.20 [ -0.59, 0.19 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 2.00, df = 1 (P = 0.16); I2 =50%

Test for overall effect: Z = 1.01 (P = 0.31)

4 Back-specific function at short term (1 week) - intensive intervention

Tekur 2008 40 18.7 (11.55) 40 35.75 (15.19) 100.0 % -1.25 [ -1.73, -0.77 ]

Subtotal (95% CI) 40 40 100.0 % -1.25 [ -1.73, -0.77 ]

Heterogeneity: not applicable

Test for overall effect: Z = 5.10 (P < 0.00001)
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Analysis 2.2. Comparison 2 Yoga versus exercise, Outcome 2 Pain.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 2 Yoga versus exercise

Outcome: 2 Pain

Study or subgroup Yoga Exercise
Mean

Difference Weight
Mean

Difference

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

1 Pain at short term (4 weeks)

Nambi 2014 26 38 (10) 28 53 (8.2) 100.0 % -15.00 [ -19.90, -10.10 ]

Subtotal (95% CI) 26 28 100.0 % -15.00 [ -19.90, -10.10 ]

Heterogeneity: not applicable

Test for overall effect: Z = 6.00 (P < 0.00001)

2 Pain at intermediate term (7 months)

Nambi 2014 26 18.3 (11.2) 28 38.7 (7.3) 100.0 % -20.40 [ -25.48, -15.32 ]

Subtotal (95% CI) 26 28 100.0 % -20.40 [ -25.48, -15.32 ]

Heterogeneity: not applicable

Test for overall effect: Z = 7.86 (P < 0.00001)

3 Pain at short term (1 week) - intensive intervention

Tekur 2008 40 34 (18.8) 40 48.5 (19.6) 100.0 % -14.50 [ -22.92, -6.08 ]

Subtotal (95% CI) 40 40 100.0 % -14.50 [ -22.92, -6.08 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.38 (P = 0.00073)
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Analysis 2.3. Comparison 2 Yoga versus exercise, Outcome 3 Clinical improvement.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 2 Yoga versus exercise

Outcome: 3 Clinical improvement

Study or subgroup Exercise Yoga Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Clinical improvement at short term (6 weeks)

Sherman 2011 29/84 27/80 100.0 % 1.02 [ 0.67, 1.57 ]

Subtotal (95% CI) 84 80 100.0 % 1.02 [ 0.67, 1.57 ]

Total events: 29 (Exercise), 27 (Yoga)

Heterogeneity: not applicable

Test for overall effect: Z = 0.10 (P = 0.92)

2 Clinical improvement at short-intermediate term (3 months)

Sherman 2011 48/81 37/81 100.0 % 1.30 [ 0.96, 1.75 ]

Subtotal (95% CI) 81 81 100.0 % 1.30 [ 0.96, 1.75 ]

Total events: 48 (Exercise), 37 (Yoga)

Heterogeneity: not applicable

Test for overall effect: Z = 1.71 (P = 0.087)

3 Clinical improvement at intermediate term (6 months)

Sherman 2011 42/83 41/80 100.0 % 0.99 [ 0.73, 1.33 ]

Subtotal (95% CI) 83 80 100.0 % 0.99 [ 0.73, 1.33 ]

Total events: 42 (Exercise), 41 (Yoga)

Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.93)
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Analysis 2.4. Comparison 2 Yoga versus exercise, Outcome 4 Physical quality of life.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 2 Yoga versus exercise

Outcome: 4 Physical quality of life

Study or subgroup Yoga Exercise

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Physical quality of life at short term (4 weeks)

Nambi 2014 26 -7.7 (2.3) 28 -12 (2.7) 100.0 % 1.68 [ 1.06, 2.31 ]

Subtotal (95% CI) 26 28 100.0 % 1.68 [ 1.06, 2.31 ]

Heterogeneity: not applicable

Test for overall effect: Z = 5.26 (P < 0.00001)

2 Physical quality of life at intermediate term (7 months)

Nambi 2014 26 -2.6 (3.1) 28 -6.9 (3.2) 100.0 % 1.34 [ 0.75, 1.94 ]

Subtotal (95% CI) 26 28 100.0 % 1.34 [ 0.75, 1.94 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.43 (P < 0.00001)

3 Physical quality of life at short term (1 week) - intensive intervention

Tekur 2008 40 15.14 (1.56) 40 13.11 (2.17) 100.0 % 1.06 [ 0.59, 1.53 ]

Subtotal (95% CI) 40 40 100.0 % 1.06 [ 0.59, 1.53 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.44 (P < 0.00001)
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Analysis 2.5. Comparison 2 Yoga versus exercise, Outcome 5 Mental quality of life.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 2 Yoga versus exercise

Outcome: 5 Mental quality of life

Study or subgroup Yoga Exercise

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Mental quality of life at short term (4 weeks)

Nambi 2014 26 -8.4 (2.1) 28 -10.5 (3) 100.0 % 0.79 [ 0.24, 1.35 ]

Subtotal (95% CI) 26 28 100.0 % 0.79 [ 0.24, 1.35 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.80 (P = 0.0051)

2 Mental quality of life at intermediate term (7 months)

Nambi 2014 26 -2.1 (2.3) 28 -5 (2) 100.0 % 1.33 [ 0.74, 1.92 ]

Subtotal (95% CI) 26 28 100.0 % 1.33 [ 0.74, 1.92 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.39 (P = 0.000011)

3 Mental quality of life at short term (1 week) - intensive intervention

Tekur 2008 40 15.23 (1.34) 40 13.35 (2.71) 100.0 % 0.87 [ 0.41, 1.33 ]

Subtotal (95% CI) 40 40 100.0 % 0.87 [ 0.41, 1.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.71 (P = 0.00020)
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Analysis 2.6. Comparison 2 Yoga versus exercise, Outcome 6 Adverse events.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 2 Yoga versus exercise

Outcome: 6 Adverse events

Study or subgroup Yoga Exercise
Risk

Difference Weight
Risk

Difference

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Nambi 2014 1/30 0/30 33.1 % 0.03 [ -0.05, 0.12 ]

Sherman 2005 1/36 1/35 42.8 % 0.00 [ -0.08, 0.08 ]

Sherman 2011 14/92 13/91 24.1 % 0.01 [ -0.09, 0.11 ]

Total (95% CI) 158 156 100.0 % 0.01 [ -0.04, 0.06 ]

Total events: 16 (Yoga), 14 (Exercise)

Heterogeneity: Tau2 = 0.0; Chi2 = 0.34, df = 2 (P = 0.84); I2 =0.0%

Test for overall effect: Z = 0.50 (P = 0.61)

Test for subgroup differences: Not applicable
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short-intermediate term (10 weeks).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 3 Yoga plus exercise versus exercise alone

Outcome: 1 Back-specific function at short-intermediate term (10 weeks)

Study or subgroup Yoga + exercise Exercise alone

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

Wattamwar 2013 12 -24 (5.24) 12 -20.32 (6.58) 100.0 % -0.60 [ -1.42, 0.22 ]

Total (95% CI) 12 12 100.0 % -0.60 [ -1.42, 0.22 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.43 (P = 0.15)

Test for subgroup differences: Not applicable
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Analysis 3.2. Comparison 3 Yoga plus exercise versus exercise alone, Outcome 2 Pain at short-intermediate

term (10 weeks).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 3 Yoga plus exercise versus exercise alone

Outcome: 2 Pain at short-intermediate term (10 weeks)

Study or subgroup Yoga + exercise Exercise alone
Mean

Difference Weight
Mean

Difference

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

Wattamwar 2013 12 -33.2 (13) 12 -30 (13.4) 100.0 % -3.20 [ -13.76, 7.36 ]

Total (95% CI) 12 12 100.0 % -3.20 [ -13.76, 7.36 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.59 (P = 0.55)

Test for subgroup differences: Not applicable
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Analysis 4.1. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 1 Back-specific function sensitivity analyses (complete case).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 1 Back-specific function sensitivity analyses (complete case)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Back-specific function at short term (4 to 6 weeks) using complete case data

Cox 2010 5 6.2 (4.82) 8 7.25 (3.99) 5.5 % -0.23 [ -1.35, 0.90 ]

Galantino 2004 11 21.15 (10.18) 5 38.91 (17.56) 5.0 % -1.32 [ -2.50, -0.14 ]

Saper 2009 14 10.1 (5.7) 13 12.46 (5.8) 11.9 % -0.40 [ -1.16, 0.37 ]

Sherman 2005 36 4.81 (4.5) 27 7.63 (4) 26.3 % -0.65 [ -1.16, -0.14 ]

Sherman 2011 84 6.02 (4.0028) 44 7.26 (4.0028) 51.4 % -0.31 [ -0.67, 0.06 ]

Subtotal (95% CI) 150 97 100.0 % -0.45 [ -0.72, -0.19 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 3.40, df = 4 (P = 0.49); I2 =0.0%

Test for overall effect: Z = 3.38 (P = 0.00071)

2 Back-specific function at short-intermediate term (3 to 4 months) using complete case data

Cox 2010 6 9 (8.49) 9 6.33 (4.33) 4.7 % 0.40 [ -0.65, 1.45 ]

Jacobs 2004 18 4.67 (4.35) 20 4.85 (3.77) 10.4 % -0.04 [ -0.68, 0.59 ]

Sherman 2005 36 3.08 (4.5) 30 6.34 (4) 14.2 % -0.75 [ -1.25, -0.25 ]

Sherman 2011 81 4.31 (3.4371) 44 6.79 (3.1576) 19.1 % -0.74 [ -1.12, -0.36 ]

Tilbrook 2011 136 5.15 (4.88) 141 7.24 (5.45) 26.5 % -0.40 [ -0.64, -0.16 ]

Williams 2005 20 3.3 (5.1) 24 12.8 (11.9) 10.5 % -0.99 [ -1.62, -0.36 ]

Williams 2009 29 19.2 (8.7778) 36 22.6 (11.94) 14.5 % -0.32 [ -0.81, 0.18 ]

Subtotal (95% CI) 326 304 100.0 % -0.49 [ -0.73, -0.25 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 10.75, df = 6 (P = 0.10); I2 =44%

Test for overall effect: Z = 3.93 (P = 0.000086)

3 Back-specific function at intermediate term (6 months) using complete case data

Saper 2009 8 6.6 (2.6) 15 8.3 (2.9) 6.7 % -0.58 [ -1.46, 0.29 ]

Sherman 2005 34 2.99 (4.5) 29 6.61 (4) 14.9 % -0.84 [ -1.35, -0.32 ]

Sherman 2011 83 4.12 (3.8469) 45 5.93 (3.3618) 21.8 % -0.49 [ -0.86, -0.12 ]

Tilbrook 2011 138 4.85 (4.75) 137 6.07 (4.89) 30.3 % -0.25 [ -0.49, -0.02 ]

Williams 2005 20 3.9 (5.3) 22 12.7 (11.4) 11.0 % -0.96 [ -1.60, -0.31 ]

Williams 2009 29 14.4 (6.0314) 36 21.5 (10.98) 15.2 % -0.77 [ -1.28, -0.26 ]
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(. . . Continued)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

Subtotal (95% CI) 312 284 100.0 % -0.57 [ -0.82, -0.32 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 8.75, df = 5 (P = 0.12); I2 =43%

Test for overall effect: Z = 4.49 (P < 0.00001)

4 Back-specific function at long term (12 months) using complete case data

Tilbrook 2011 135 5.22 (5.27) 140 6.43 (5.23) 72.7 % -0.23 [ -0.47, 0.01 ]

Williams 2009 29 15.8 (10.7703) 36 22 (10.98) 27.3 % -0.56 [ -1.06, -0.06 ]

Subtotal (95% CI) 164 176 100.0 % -0.32 [ -0.61, -0.03 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 1.39, df = 1 (P = 0.24); I2 =28%

Test for overall effect: Z = 2.16 (P = 0.031)
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Analysis 4.2. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 2 Back-specific function sensitivity analyses (change values).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 2 Back-specific function sensitivity analyses (change values)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Back-specific function at short term (4 to 6 weeks) using change values

Cox 2010 5 -4.16 (4.52) 8 -2.28 (4.52) 100.0 % -0.39 [ -1.52, 0.74 ]

Subtotal (95% CI) 5 8 100.0 % -0.39 [ -1.52, 0.74 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.67 (P = 0.50)

2 Back-specific function at short-intermediate term (3 to 4 months) using change values

Cox 2010 6 -1.76 (8.49) 9 -2.94 (4.33) 3.4 % 0.18 [ -0.86, 1.21 ]

Saper 2009 15 -6.3 (6.9) 15 -3.7 (4.9) 6.9 % -0.42 [ -1.15, 0.30 ]

Tilbrook 2011 150 -2.14 (5.3303) 150 0.03 (5.7022) 69.0 % -0.39 [ -0.62, -0.16 ]

Williams 2009 43 -3.1 (9.3771) 47 -0.8 (6.1015) 20.8 % -0.29 [ -0.71, 0.12 ]

Subtotal (95% CI) 214 221 100.0 % -0.35 [ -0.54, -0.16 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.24, df = 3 (P = 0.74); I2 =0.0%

Test for overall effect: Z = 3.66 (P = 0.00026)

3 Back-specific function at intermediate term (6 months) using change values

Tilbrook 2011 150 -2.42 (5.2684) 150 -0.94 (5.7022) 77.4 % -0.27 [ -0.50, -0.04 ]

Williams 2009 43 -7.3 (11.6067) 47 -2.3 (7.4727) 22.6 % -0.51 [ -0.93, -0.09 ]

Subtotal (95% CI) 193 197 100.0 % -0.32 [ -0.52, -0.12 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.00, df = 1 (P = 0.32); I2 =0.0%

Test for overall effect: Z = 3.18 (P = 0.0015)

4 Back-specific function at long term (12 months) using change values

Tilbrook 2011 150 -2.04 (5.3303) 150 -0.48 (5.6402) 76.5 % -0.28 [ -0.51, -0.06 ]

Williams 2009 43 -6 (13.8362) 47 0.4 (9.8721) 23.5 % -0.53 [ -0.95, -0.11 ]

Subtotal (95% CI) 193 197 100.0 % -0.34 [ -0.55, -0.14 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 1.03, df = 1 (P = 0.31); I2 =3%

Test for overall effect: Z = 3.25 (P = 0.0012)
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Analysis 4.3. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 3 Back-specific function sensitivity analyses (higher-quality studies).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 3 Back-specific function sensitivity analyses (higher-quality studies)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Back-specific function at short term (4 to 6 weeks) limited to higher-quality studies

Sherman 2005 36 4.81 (4.5) 27 7.63 (4) 35.2 % -0.65 [ -1.16, -0.14 ]

Sherman 2011 92 5.8 (4.3458) 45 7.1 (3.9942) 64.8 % -0.31 [ -0.66, 0.05 ]

Subtotal (95% CI) 128 72 100.0 % -0.43 [ -0.75, -0.10 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 1.16, df = 1 (P = 0.28); I2 =14%

Test for overall effect: Z = 2.60 (P = 0.0094)

2 Back-specific function at short-intermediate term (3 to 4 months) limited to higher-quality studies

Sherman 2005 36 3.08 (4.5) 30 6.34 (4) 13.6 % -0.75 [ -1.25, -0.25 ]

Sherman 2011 92 4.3 (4.3458) 45 6.6 (3.3285) 26.0 % -0.57 [ -0.93, -0.20 ]

Tilbrook 2011 136 5.15 (4.88) 141 7.24 (5.45) 60.4 % -0.40 [ -0.64, -0.16 ]

Subtotal (95% CI) 264 216 100.0 % -0.49 [ -0.68, -0.31 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.74, df = 2 (P = 0.42); I2 =0.0%

Test for overall effect: Z = 5.22 (P < 0.00001)

3 Back-specific function at intermediate term (6 months) limited to higher-quality studies

Sherman 2005 34 2.99 (4.5) 29 6.61 (4) 21.3 % -0.84 [ -1.35, -0.32 ]

Sherman 2011 92 4.1 (4.8287) 45 5.7 (3.3285) 32.9 % -0.36 [ -0.72, 0.00 ]

Tilbrook 2011 138 4.85 (4.75) 137 6.07 (4.89) 45.8 % -0.25 [ -0.49, -0.02 ]

Subtotal (95% CI) 264 211 100.0 % -0.41 [ -0.70, -0.12 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 4.03, df = 2 (P = 0.13); I2 =50%

Test for overall effect: Z = 2.79 (P = 0.0053)

4 Back-specific function at long term (12 months) limited to higher-quality studies

Tilbrook 2011 135 5.22 (5.27) 140 6.43 (5.23) 100.0 % -0.23 [ -0.47, 0.01 ]

Subtotal (95% CI) 135 140 100.0 % -0.23 [ -0.47, 0.01 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.90 (P = 0.058)
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Analysis 4.4. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 4 Back-specific function sensitivity analyses using generic inverse variance.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 4 Back-specific function sensitivity analyses using generic inverse variance

Study or subgroup Yoga Control

Std. Mean
Difference

(SE)

Std.
Mean

Difference Weight

Std.
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Back-specific function at short term (4 to 6 weeks)

Cox 2010 5 8 -0.2266 (0.5726) 5.4 % -0.23 [ -1.35, 0.90 ]

Galantino 2004 11 5 -1.3187 (0.6025) 4.8 % -1.32 [ -2.50, -0.14 ]

Saper 2009 14 13 -0.3981 (0.3896) 11.6 % -0.40 [ -1.16, 0.37 ]

Sherman 2005 36 27 -0.6407 (0.2613) 25.7 % -0.64 [ -1.15, -0.13 ]

Sherman 2011 92 45 -0.3136 (0.1829) 52.5 % -0.31 [ -0.67, 0.04 ]

Subtotal (95% CI) 158 98 100.0 % -0.45 [ -0.71, -0.19 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 3.34, df = 4 (P = 0.50); I2 =0.0%

Test for overall effect: Z = 3.41 (P = 0.00066)

2 Back-specific function at short-intermediate term (3 to 4 months)

Cox 2010 6 9 0.4011 (0.5339) 5.8 % 0.40 [ -0.65, 1.45 ]

Jacobs 2004 18 20 -0.0435 (0.3249) 11.4 % -0.04 [ -0.68, 0.59 ]

Sherman 2005 36 30 -0.9576 (0.2617) 14.2 % -0.96 [ -1.47, -0.44 ]

Sherman 2011 92 45 -0.5658 (0.1852) 18.3 % -0.57 [ -0.93, -0.20 ]

Tilbrook 2011 136 141 -0.4025 (0.1214) 22.0 % -0.40 [ -0.64, -0.16 ]

Williams 2005 20 24 -0.9872 (0.3222) 11.5 % -0.99 [ -1.62, -0.36 ]

Williams 2009 43 47 0 (0.211) 16.8 % 0.0 [ -0.41, 0.41 ]

Subtotal (95% CI) 351 316 100.0 % -0.42 [ -0.71, -0.14 ]

Heterogeneity: Tau2 = 0.08; Chi2 = 15.63, df = 6 (P = 0.02); I2 =62%

Test for overall effect: Z = 2.89 (P = 0.0039)

3 Back-specific function at intermediate term (6 months)

Saper 2009 8 15 -0.5845 (0.4479) 6.7 % -0.58 [ -1.46, 0.29 ]

Sherman 2005 34 29 -0.9786 (0.2683) 14.2 % -0.98 [ -1.50, -0.45 ]

Sherman 2011 92 45 -0.3619 (0.1833) 21.3 % -0.36 [ -0.72, 0.00 ]

Tilbrook 2011 138 137 -0.2524 (0.1211) 28.3 % -0.25 [ -0.49, -0.02 ]

Williams 2005 20 22 -0.956 (0.3278) 10.9 % -0.96 [ -1.60, -0.31 ]

Williams 2009 43 47 -0.277 (0.2121) 18.6 % -0.28 [ -0.69, 0.14 ]
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(. . . Continued)

Study or subgroup Yoga Control

Std. Mean
Difference

(SE)

Std.
Mean

Difference Weight

Std.
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

Subtotal (95% CI) 335 295 100.0 % -0.48 [ -0.73, -0.23 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 9.56, df = 5 (P = 0.09); I2 =48%

Test for overall effect: Z = 3.77 (P = 0.00016)
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Analysis 4.5. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 5 Pain sensitivity analyses (complete case).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 5 Pain sensitivity analyses (complete case)

Study or subgroup Yoga Control
Mean

Difference Weight
Mean

Difference

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

1 Pain at short-intermediate term (3 to 4 months) using complete case data

Cox 2010 5 28.53 (14.87) 9 24.74 (13.94) 2.5 % 3.79 [ -12.11, 19.69 ]

Jacobs 2004 22 22.3 (24.3) 20 25.8 (23.5) 3.1 % -3.50 [ -17.96, 10.96 ]

Tilbrook 2011 130 20.83 (11.26) 138 25.24 (12.23) 80.8 % -4.41 [ -7.22, -1.60 ]

Williams 2005 20 10 (11) 24 21 (23) 5.9 % -11.00 [ -21.39, -0.61 ]

Williams 2009 29 29.9 (17.5018) 36 38.4 (19.86) 7.7 % -8.50 [ -17.59, 0.59 ]

Subtotal (95% CI) 206 227 100.0 % -4.88 [ -7.41, -2.35 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 3.23, df = 4 (P = 0.52); I2 =0.0%

Test for overall effect: Z = 3.78 (P = 0.00015)

2 Pain at intermediate term (6 months) using complete case data

Saper 2009 8 39 (6) 15 45 (12) 24.8 % -6.00 [ -13.36, 1.36 ]

Tilbrook 2011 126 20.81 (13.64) 133 23.78 (12.51) 30.6 % -2.97 [ -6.16, 0.22 ]

Williams 2005 20 6 (11) 22 20 (21) 20.7 % -14.00 [ -24.01, -3.99 ]
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(. . . Continued)

Study or subgroup Yoga Control
Mean

Difference Weight
Mean

Difference

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

Williams 2009 29 17.5 (12.1166) 36 36.1 (20.4) 23.8 % -18.60 [ -26.59, -10.61 ]

Subtotal (95% CI) 183 206 100.0 % -9.73 [ -17.34, -2.13 ]

Heterogeneity: Tau2 = 46.51; Chi2 = 15.45, df = 3 (P = 0.001); I2 =81%

Test for overall effect: Z = 2.51 (P = 0.012)

3 Pain at long term (12 months) using complete case data

Tilbrook 2011 127 21.75 (13.89) 138 23.16 (12.28) 55.2 % -1.41 [ -4.58, 1.76 ]

Williams 2009 29 22.2 (21.3253) 36 38.3 (18.54) 44.8 % -16.10 [ -25.94, -6.26 ]

Subtotal (95% CI) 156 174 100.0 % -7.99 [ -22.30, 6.33 ]

Heterogeneity: Tau2 = 93.98; Chi2 = 7.75, df = 1 (P = 0.01); I2 =87%

Test for overall effect: Z = 1.09 (P = 0.27)
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Analysis 4.6. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 6 Pain sensitivity analyses (change values).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 6 Pain sensitivity analyses (change values)

Study or subgroup Yoga Control
Mean

Difference Weight
Mean

Difference

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

1 Pain at short term (4 to 6 weeks) using change scores

Cox 2010 5 -10.39 (6.4528) 8 -2 (6.4528) 100.0 % -8.39 [ -15.60, -1.18 ]

Subtotal (95% CI) 5 8 100.0 % -8.39 [ -15.60, -1.18 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.28 (P = 0.023)

2 Pain at short-intermediate term (3 to 4 months) using change scores

Cox 2010 4 -7.72 (13.5338) 9 -5.16 (13.5338) 8.9 % -2.56 [ -18.50, 13.38 ]

Saper 2009 15 -23 (21) 15 -4 (18) 11.0 % -19.00 [ -33.00, -5.00 ]

Tilbrook 2011 133 -3.62 (11.3104) 140 -1.2 (12.1483) 50.1 % -2.42 [ -5.20, 0.36 ]

Williams 2009 43 -8.8 (16.0001) 47 -3.9 (15.768) 30.0 % -4.90 [ -11.47, 1.67 ]

Subtotal (95% CI) 195 211 100.0 % -5.00 [ -10.15, 0.15 ]

Heterogeneity: Tau2 = 11.74; Chi2 = 5.45, df = 3 (P = 0.14); I2 =45%

Test for overall effect: Z = 1.90 (P = 0.057)

3 Pain at intermediate term (6 months) using change scores

Tilbrook 2011 133 -3.98 (11.4853) 140 -2.24 (12.2081) 53.4 % -1.74 [ -4.55, 1.07 ]

Williams 2009 43 -17.6 (16.8526) 47 -4.4 (14.2598) 46.6 % -13.20 [ -19.68, -6.72 ]

Subtotal (95% CI) 176 187 100.0 % -7.08 [ -18.29, 4.12 ]

Heterogeneity: Tau2 = 59.17; Chi2 = 10.11, df = 1 (P = 0.001); I2 =90%

Test for overall effect: Z = 1.24 (P = 0.22)

4 Pain at long term (12 months) using change scores

Tilbrook 2011 133 -3.23 (11.4853) 140 -2.51 (12.1483) 56.3 % -0.72 [ -3.52, 2.08 ]

Williams 2009 43 -13.9 (21.5084) 47 -2.7 (15.4252) 43.7 % -11.20 [ -19.00, -3.40 ]

Subtotal (95% CI) 176 187 100.0 % -5.30 [ -15.49, 4.89 ]

Heterogeneity: Tau2 = 45.98; Chi2 = 6.15, df = 1 (P = 0.01); I2 =84%

Test for overall effect: Z = 1.02 (P = 0.31)
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Analysis 4.7. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 7 Pain sensitivity analyses (higher-quality studies).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 7 Pain sensitivity analyses (higher-quality studies)

Study or subgroup Yoga Control
Mean

Difference Weight
Mean

Difference

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

1 Pain at short-intermediate term (3 to 4 months) limited to higher-quality studies

Tilbrook 2011 130 20.83 (11.26) 138 25.24 (12.23) 100.0 % -4.41 [ -7.22, -1.60 ]

Subtotal (95% CI) 130 138 100.0 % -4.41 [ -7.22, -1.60 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.07 (P = 0.0021)

2 Pain at intermediate term (6 months) limited to higher-quality studies

Tilbrook 2011 126 20.81 (13.64) 133 23.78 (12.51) 100.0 % -2.97 [ -6.16, 0.22 ]

Subtotal (95% CI) 126 133 100.0 % -2.97 [ -6.16, 0.22 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.82 (P = 0.068)

3 Pain at long term (12 months) limited to higher-quality studies

Tilbrook 2011 127 21.75 (13.89) 138 23.16 (12.28) 100.0 % -1.41 [ -4.58, 1.76 ]

Subtotal (95% CI) 127 138 100.0 % -1.41 [ -4.58, 1.76 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.87 (P = 0.38)
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Analysis 4.8. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 8 Pain sensitivity analyses (standardized mean difference).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 8 Pain sensitivity analyses (standardized mean difference)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Pain at short term (4 to 6 weeks)

Cox 2010 5 20.8 (11.99) 8 29.33 (14.18) 31.5 % -0.59 [ -1.74, 0.56 ]

Saper 2009 14 5.6 (2) 13 6.9 (1.7) 68.5 % -0.68 [ -1.46, 0.10 ]

Subtotal (95% CI) 19 21 100.0 % -0.65 [ -1.30, 0.00 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.01, df = 1 (P = 0.90); I2 =0.0%

Test for overall effect: Z = 1.97 (P = 0.048)

2 Pain at short-intermediate term (3 to 4 months)

Cox 2010 5 28.53 (14.87) 9 24.74 (13.94) 2.8 % 0.25 [ -0.85, 1.35 ]

Jacobs 2004 22 2.23 (2.43) 20 2.58 (2.35) 9.3 % -0.14 [ -0.75, 0.46 ]

Tilbrook 2011 130 20.83 (11.26) 138 25.24 (12.23) 58.7 % -0.37 [ -0.62, -0.13 ]

Williams 2005 20 1 (1.1) 24 2.1 (2.3) 9.3 % -0.58 [ -1.19, 0.02 ]

Williams 2009 43 33.1 (18.492) 47 37.4 (19.0587) 19.9 % -0.23 [ -0.64, 0.19 ]

Subtotal (95% CI) 220 238 100.0 % -0.32 [ -0.51, -0.14 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 2.45, df = 4 (P = 0.65); I2 =0.0%

Test for overall effect: Z = 3.44 (P = 0.00058)

3 Pain at intermediate term (6 months)

Saper 2009 8 3.9 (0.6) 15 4.5 (1.2) 10.2 % -0.56 [ -1.43, 0.32 ]

Tilbrook 2011 126 20.81 (13.64) 133 23.78 (12.51) 44.5 % -0.23 [ -0.47, 0.02 ]

Williams 2005 20 0.6 (1.1) 22 2 (2.1) 17.0 % -0.81 [ -1.44, -0.18 ]

Williams 2009 43 24.3 (17.9018) 47 36.9 (19.8128) 28.3 % -0.66 [ -1.09, -0.23 ]

Subtotal (95% CI) 197 217 100.0 % -0.48 [ -0.79, -0.18 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 5.09, df = 3 (P = 0.17); I2 =41%

Test for overall effect: Z = 3.09 (P = 0.0020)

4 Pain at long term (12 months)

Tilbrook 2011 127 21.75 (13.89) 138 23.16 (12.28) 57.1 % -0.11 [ -0.35, 0.13 ]

Williams 2009 43 27.7 (21.5084) 47 38.5 (15.4252) 42.9 % -0.58 [ -1.00, -0.15 ]

Subtotal (95% CI) 170 185 100.0 % -0.31 [ -0.76, 0.15 ]

Heterogeneity: Tau2 = 0.08; Chi2 = 3.57, df = 1 (P = 0.06); I2 =72%

Test for overall effect: Z = 1.33 (P = 0.18)
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Analysis 4.9. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 9 Physical quality of life sensitivity analyses (change values).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 9 Physical quality of life sensitivity analyses (change values)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Physical quality of life at short term (4 weeks) using change scores

Cox 2010 5 7.35 (6.8376) 8 6.6 (6.8376) 100.0 % 0.10 [ -1.02, 1.22 ]

Subtotal (95% CI) 5 8 100.0 % 0.10 [ -1.02, 1.22 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.18 (P = 0.86)

2 Physical quality of life at short-intermediate term (3 months) using change scores

Cox 2010 4 1.2 (14.41) 9 6.88 (11.95) 3.8 % -0.42 [ -1.61, 0.78 ]

Tilbrook 2011 131 2.65 (9.1408) 140 1.29 (9.8144) 96.2 % 0.14 [ -0.10, 0.38 ]

Subtotal (95% CI) 135 149 100.0 % 0.12 [ -0.11, 0.36 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.81, df = 1 (P = 0.37); I2 =0.0%

Test for overall effect: Z = 1.02 (P = 0.31)

3 Physical quality of life at intermediate term (6 months) using change scores

Tilbrook 2011 131 2.89 (9.3143) 140 1.64 (9.8742) 100.0 % 0.13 [ -0.11, 0.37 ]

Subtotal (95% CI) 131 140 100.0 % 0.13 [ -0.11, 0.37 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.29)

4 Physical quality of life at long term (12 months) using change scores

Tilbrook 2011 131 2.99 (9.2565) 140 2.2 (9.8742) 100.0 % 0.08 [ -0.16, 0.32 ]

Subtotal (95% CI) 131 140 100.0 % 0.08 [ -0.16, 0.32 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.68 (P = 0.50)
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Analysis 4.10. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 10 Physical quality of life sensitivity analyses (higher-quality studies).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 10 Physical quality of life sensitivity analyses (higher-quality studies)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Physical quality of life at short-intermediate term (3 months) limited to higher-quality studies

Tilbrook 2011 129 47.66 (9.56) 138 45.05 (9.3) 100.0 % 0.28 [ 0.03, 0.52 ]

Subtotal (95% CI) 129 138 100.0 % 0.28 [ 0.03, 0.52 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.24 (P = 0.025)
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Analysis 4.11. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 11 Mental quality of life sensitivity analyses (change values).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 11 Mental quality of life sensitivity analyses (change values)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Mental quality of life at short term (4 weeks) using change scores

Cox 2010 5 -2.49 (9.57) 8 2.22 (9.57) 100.0 % -0.46 [ -1.59, 0.68 ]

Subtotal (95% CI) 5 8 100.0 % -0.46 [ -1.59, 0.68 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.79 (P = 0.43)

2 Mental quality of life at short-intermediate term (3 months) using change scores

Cox 2010 4 3.4 (11.48) 9 0.59 (11.48) 3.9 % 0.23 [ -0.95, 1.41 ]

Tilbrook 2011 131 1.94 (10.4135) 140 -0.08 (11.1309) 96.1 % 0.19 [ -0.05, 0.43 ]

Subtotal (95% CI) 135 149 100.0 % 0.19 [ -0.05, 0.42 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.00, df = 1 (P = 0.95); I2 =0.0%

Test for overall effect: Z = 1.58 (P = 0.11)

3 Mental quality of life at intermediate term (6 months) using change scores

Tilbrook 2011 131 1.64 (10.5292) 140 -0.37 (11.1908) 100.0 % 0.18 [ -0.05, 0.42 ]

Subtotal (95% CI) 131 140 100.0 % 0.18 [ -0.05, 0.42 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.51 (P = 0.13)

4 Mental quality of life at long term (12 months) using change scores

Tilbrook 2011 131 0.83 (10.4714) 140 0.41 (11.1309) 100.0 % 0.04 [ -0.20, 0.28 ]

Subtotal (95% CI) 131 140 100.0 % 0.04 [ -0.20, 0.28 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.32 (P = 0.75)
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Analysis 4.12. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 12 Depression sensitivity analyses (complete case).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 12 Depression sensitivity analyses (complete case)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Depression at short-intermediate term (3 months) using complete case data

Jacobs 2004 22 10.94 (10.41) 20 10.41 (8.34) 43.1 % 0.05 [ -0.55, 0.66 ]

Williams 2009 29 5.8 (4.7389) 36 8.4 (6.9) 56.9 % -0.43 [ -0.92, 0.07 ]

Subtotal (95% CI) 51 56 100.0 % -0.22 [ -0.68, 0.25 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 1.45, df = 1 (P = 0.23); I2 =31%

Test for overall effect: Z = 0.92 (P = 0.36)

2 Depression at intermediate term (6 months) using complete case data

Williams 2009 29 4 (4.3081) 36 8.4 (6.72) 100.0 % -0.75 [ -1.26, -0.25 ]

Subtotal (95% CI) 29 36 100.0 % -0.75 [ -1.26, -0.25 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.91 (P = 0.0036)

3 Depression at long term (12 months) using complete case data

Williams 2009 29 4.6 (4.5235) 36 7.8 (6) 100.0 % -0.59 [ -1.09, -0.09 ]

Subtotal (95% CI) 29 36 100.0 % -0.59 [ -1.09, -0.09 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.30 (P = 0.022)

Test for subgroup differences: Chi2 = 2.47, df = 2 (P = 0.29), I2 =19%
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Analysis 4.13. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 13 Depression sensitivity analyses (change values).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 13 Depression sensitivity analyses (change values)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Depression at short-intermediate term (3 months) using change scores

Williams 2009 43 -2.7 (4.2623) 47 -0.2 (4.3191) 100.0 % -0.58 [ -1.00, -0.15 ]

Subtotal (95% CI) 43 47 100.0 % -0.58 [ -1.00, -0.15 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.68 (P = 0.0074)

2 Depression at intermediate term (6 months) using change scores

Williams 2009 43 -4.2 (4.7869) 47 -0.5 (4.1134) 100.0 % -0.82 [ -1.26, -0.39 ]

Subtotal (95% CI) 43 47 100.0 % -0.82 [ -1.26, -0.39 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.75 (P = 0.00018)

3 Depression at long term (12 months) using change scores

Williams 2009 43 -4.4 (13.8362) 47 -0.8 (9.8721) 100.0 % -0.30 [ -0.72, 0.12 ]

Subtotal (95% CI) 43 47 100.0 % -0.30 [ -0.72, 0.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.41 (P = 0.16)

Test for subgroup differences: Chi2 = 2.96, df = 2 (P = 0.23), I2 =32%
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Analysis 4.14. Comparison 4 Sensitivity and subgroup analyses for yoga versus non-exercise control,

Outcome 14 Subgroup analysis by socioeconomic status (SES) for back-specific function and pain.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 4 Sensitivity and subgroup analyses for yoga versus non-exercise control

Outcome: 14 Subgroup analysis by socioeconomic status (SES) for back-specific function and pain

Study or subgroup Yoga

Non-
exercise
control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Back-specific function at 4 to 6 weeks: participants not low SES

Galantino 2004 11 21.15 (10.18) 5 38.91 (17.56) 10.8 % -1.32 [ -2.50, -0.14 ]

Sherman 2005 36 4.81 (4.5) 27 7.63 (4) 37.1 % -0.65 [ -1.16, -0.14 ]

Sherman 2011 92 5.8 (4.3458) 45 7.1 (3.9942) 52.1 % -0.31 [ -0.66, 0.05 ]

Subtotal (95% CI) 139 77 100.0 % -0.54 [ -0.96, -0.13 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 3.26, df = 2 (P = 0.20); I2 =39%

Test for overall effect: Z = 2.55 (P = 0.011)

2 Back-specific function at 4 to 6 weeks: participants low SES

Saper 2009 14 10.1 (5.7) 13 12.46 (5.8) 100.0 % -0.40 [ -1.16, 0.37 ]

Subtotal (95% CI) 14 13 100.0 % -0.40 [ -1.16, 0.37 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.02 (P = 0.31)

3 Back-specific function at 6 to 7 months: participants not low SES

Sherman 2005 34 2.99 (4.5) 29 6.61 (4) 14.9 % -0.84 [ -1.35, -0.32 ]

Sherman 2011 92 4.1 (4.8287) 45 5.7 (3.3285) 22.9 % -0.36 [ -0.72, 0.00 ]

Tilbrook 2011 138 4.85 (4.75) 137 6.07 (4.89) 31.7 % -0.25 [ -0.49, -0.02 ]

Williams 2005 20 3.9 (5.3) 22 12.7 (11.4) 10.9 % -0.96 [ -1.60, -0.31 ]

Williams 2009 43 17.9 (10.49) 47 20.8 (10.28) 19.6 % -0.28 [ -0.69, 0.14 ]

Subtotal (95% CI) 327 280 100.0 % -0.45 [ -0.69, -0.20 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 7.42, df = 4 (P = 0.12); I2 =46%

Test for overall effect: Z = 3.58 (P = 0.00034)

4 Back-specific function at 6 to 7 months: participants low SES

Saper 2009 8 6.6 (2.6) 15 8.3 (2.9) 100.0 % -0.58 [ -1.46, 0.29 ]

Subtotal (95% CI) 8 15 100.0 % -0.58 [ -1.46, 0.29 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.30 (P = 0.19)

5 Pain at 6 to 7 months: participants not low SES

Tilbrook 2011 126 20.81 (13.64) 133 23.78 (12.51) 45.7 % -0.23 [ -0.47, 0.02 ]

Williams 2005 20 0.6 (1.1) 22 2 (2.1) 21.6 % -0.81 [ -1.44, -0.18 ]
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(. . . Continued)

Study or subgroup Yoga

Non-
exercise
control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

Williams 2009 43 24.3 (17.9018) 47 36.9 (19.8128) 32.7 % -0.66 [ -1.09, -0.23 ]

Subtotal (95% CI) 189 202 100.0 % -0.49 [ -0.87, -0.12 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 4.94, df = 2 (P = 0.08); I2 =60%

Test for overall effect: Z = 2.59 (P = 0.0095)

6 Pain at 6 to 7 months: participants low SES

Saper 2009 8 3.9 (0.6) 15 4.5 (1.2) 100.0 % -0.56 [ -1.43, 0.32 ]

Subtotal (95% CI) 8 15 100.0 % -0.56 [ -1.43, 0.32 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.24 (P = 0.21)
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Analysis 5.1. Comparison 5 Sensitivity analyses for yoga versus exercise, Outcome 1 Back-specific function

sensitivity analyses (complete case).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 5 Sensitivity analyses for yoga versus exercise

Outcome: 1 Back-specific function sensitivity analyses (complete case)

Study or subgroup Yoga Control

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Back-specific function at short term (6 weeks) using complete case data

Sherman 2005 36 4.81 (4.5) 29 6.02 (4.1) 39.3 % -0.28 [ -0.77, 0.22 ]

Sherman 2011 84 6.02 (4.009) 80 5.51 (2.7411) 60.7 % 0.15 [ -0.16, 0.45 ]

Subtotal (95% CI) 120 109 100.0 % -0.02 [ -0.42, 0.39 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 2.05, df = 1 (P = 0.15); I2 =51%

Test for overall effect: Z = 0.09 (P = 0.93)

2 Back-specific function at short-intermediate term (3 months) using complete case data

Sherman 2005 36 3.08 (4.5) 30 5.24 (4.1) 38.2 % -0.49 [ -0.99, 0.00 ]

Sherman 2011 81 4.31 (3.4371) 81 4.61 (3.1205) 61.8 % -0.09 [ -0.40, 0.22 ]

Subtotal (95% CI) 117 111 100.0 % -0.24 [ -0.63, 0.14 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 1.85, df = 1 (P = 0.17); I2 =46%

Test for overall effect: Z = 1.25 (P = 0.21)

3 Back-specific function at intermediate term (6 months) using complete case data

Sherman 2005 34 2.99 (4.5) 32 4.98 (4.1) 35.8 % -0.46 [ -0.95, 0.03 ]

Sherman 2011 83 4.12 (3.8469) 80 4.47 (3.7297) 64.2 % -0.09 [ -0.40, 0.22 ]

Subtotal (95% CI) 117 112 100.0 % -0.22 [ -0.56, 0.12 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 1.53, df = 1 (P = 0.22); I2 =35%

Test for overall effect: Z = 1.27 (P = 0.20)
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Analysis 5.2. Comparison 5 Sensitivity analyses for yoga versus exercise, Outcome 2 Back-specific function

sensitivity analyses using generic inverse variance.

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 5 Sensitivity analyses for yoga versus exercise

Outcome: 2 Back-specific function sensitivity analyses using generic inverse variance

Study or subgroup Yoga Control

Std. Mean
Difference

(SE)

Std.
Mean

Difference Weight

Std.
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Back-specific function at short term (4 to 6 weeks)

Sherman 2011 92 91 0.1349 (0.148) 100.0 % 0.13 [ -0.16, 0.42 ]

Subtotal (95% CI) 92 91 100.0 % 0.13 [ -0.16, 0.42 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.91 (P = 0.36)

2 Back-specific function at short-intermediate term (3 to 4 months)

Sherman 2005 36 30 -0.507 (0.2514) 40.2 % -0.51 [ -1.00, -0.01 ]

Sherman 2011 92 91 -0.0485 (0.1479) 59.8 % -0.05 [ -0.34, 0.24 ]

Subtotal (95% CI) 128 121 100.0 % -0.23 [ -0.67, 0.21 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 2.47, df = 1 (P = 0.12); I2 =60%

Test for overall effect: Z = 1.04 (P = 0.30)

3 Back-specific function at intermediate term (6 months)

Sherman 2005 34 32 -0.4209 (0.2492) 35.7 % -0.42 [ -0.91, 0.07 ]

Sherman 2011 92 91 -0.0456 (0.1479) 64.3 % -0.05 [ -0.34, 0.24 ]

Subtotal (95% CI) 126 123 100.0 % -0.18 [ -0.53, 0.17 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 1.68, df = 1 (P = 0.20); I2 =40%

Test for overall effect: Z = 1.00 (P = 0.32)
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Analysis 5.3. Comparison 5 Sensitivity analyses for yoga versus exercise, Outcome 3 Pain sensitivity

analyses (standardized mean difference).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 5 Sensitivity analyses for yoga versus exercise

Outcome: 3 Pain sensitivity analyses (standardized mean difference)

Study or subgroup Yoga Exercise

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Pain at short term (4 weeks)

Nambi 2014 26 3.8 (1) 28 5.3 (0.82) 100.0 % -1.62 [ -2.24, -1.00 ]

Subtotal (95% CI) 26 28 100.0 % -1.62 [ -2.24, -1.00 ]

Heterogeneity: not applicable

Test for overall effect: Z = 5.12 (P < 0.00001)

2 Pain at intermediate term (7 months)

Nambi 2014 26 1.83 (1.12) 28 3.87 (0.73) 100.0 % -2.14 [ -2.82, -1.46 ]

Subtotal (95% CI) 26 28 100.0 % -2.14 [ -2.82, -1.46 ]

Heterogeneity: not applicable

Test for overall effect: Z = 6.19 (P < 0.00001)

3 Pain at short term (1 week) - intensive intervention

Tekur 2008 40 3.4 (1.88) 40 4.85 (1.96) 100.0 % -0.75 [ -1.20, -0.29 ]

Subtotal (95% CI) 40 40 100.0 % -0.75 [ -1.20, -0.29 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.23 (P = 0.0012)
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Analysis 6.1. Comparison 6 Sensitivity analyses for yoga plus exercise versus exercise alone, Outcome 1

Pain sensitivity analysis (standardized mean difference).

Review: Yoga treatment for chronic non-specific low back pain

Comparison: 6 Sensitivity analyses for yoga plus exercise versus exercise alone

Outcome: 1 Pain sensitivity analysis (standardized mean difference)

Study or subgroup Yoga + exercise Exercise alone

Std.
Mean

Difference Weight

Std.
Mean

Difference

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

1 Pain at short-intermediate term (10 weeks)

Wattamwar 2013 12 -1.66 (0.65) 12 -1.5 (0.67) 100.0 % -0.23 [ -1.04, 0.57 ]

Subtotal (95% CI) 12 12 100.0 % -0.23 [ -1.04, 0.57 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.57 (P = 0.57)

-4 -2 0 2 4
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A D D I T I O N A L T A B L E S

Table 1. Sources of risk of bias

Bias domain Source of bias Possible answers

Selection (1) Was the method of randomization adequate? Yes/No/Unsure

Selection (2) Was the treatment allocation concealed? Yes/No/Unsure

Performance (3) Was the patient blinded to the intervention? Yes/No/Unsure

Performance (4) Was the care provider blinded to the intervention? Yes/No/Unsure

Detection (5) Was the outcome assessor blinded to the intervention? Yes/No/Unsure

Attrition (6) Was the dropout rate described and acceptable? Yes/No/Unsure

Attrition (7) Were all randomized participants analyzed in the

group to which they were allocated?

Yes/No/Unsure

Reporting (8) Are reports of the study free of suggestion of selective

outcome reporting?

Yes/No/Unsure
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Table 1. Sources of risk of bias (Continued)

Selection (9) Were the groups similar at baseline regarding the most

important prognostic indicators?

Yes/No/Unsure

Performance (10) Were cointerventions avoided or similar? Yes/No/Unsure

Performance (11) Was the compliance acceptable in all groups? Yes/No/Unsure

Detection (12) Was the timing of the outcome assessment similar in

all groups?

Yes/No/Unsure

Other (13) Are other sources of potential bias unlikely? Yes/No/Unsure

Furlan 2015a.

Table 2. Criteria for a judgement of ’Yes’ for the sources of risk of bias

1 A random (unpredictable) assignment sequence. Examples of adequate methods are coin toss (for studies with 2 groups), rolling

a dice (for studies with 2 or more groups), drawing of balls of different colours, drawing of ballots with the study group labels

from a dark bag, computer-generated random sequence, preordered sealed envelopes, sequentially ordered vials, telephone call

to a central office, and preordered list of treatment assignments. Examples of inadequate methods are: alternation, birth date,

social insurance/security number, date in which they are invited to participate in the study, and hospital registration number

2 Assignment generated by an independent person not responsible for determining the eligibility of the patients. This person has

no information about the persons included in the trial and has no influence on the assignment sequence or on the decision

about eligibility of the patient

3 Index and control groups are indistinguishable for the patients or if the success of blinding was tested among the patients and

it was successful

4 Index and control groups are indistinguishable for the care providers or if the success of blinding was tested among the care

providers and it was successful

5 Adequacy of blinding should be assessed for each primary outcome separately. This item should be scored ’yes’ if the success of

blinding was tested among the outcome assessors and it was successful or:

• for patient-reported outcomes in which the patient is the outcome assessor (e.g., pain, disability): the blinding procedure

is adequate for outcome assessors if participant blinding is scored ’yes’;

• for outcome criteria assessed during scheduled visit and that supposes a contact between participants and outcome

assessors (e.g. clinical examination): the blinding procedure is adequate if patients are blinded, and the treatment or adverse

effects of the treatment cannot be noticed during clinical examination;

• for outcome criteria that do not suppose a contact with participants (e.g. radiography, magnetic resonance imaging): the

blinding procedure is adequate if the treatment or adverse effects of the treatment cannot be noticed when assessing the main

outcome;

• for outcome criteria that are clinical or therapeutic events that will be determined by the interaction between patients and

care providers (e.g. cointerventions, hospitalization length, treatment failure), in which the care provider is the outcome

assessor: the blinding procedure is adequate for outcome assessors if item ’4’ (caregivers) is scored ’yes’;

• for outcome criteria that are assessed from data of the medical forms: the blinding procedure is adequate if the treatment

or adverse effects of the treatment cannot be noticed on the extracted data.
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Table 2. Criteria for a judgement of ’Yes’ for the sources of risk of bias (Continued)

6 The number of participants who were included in the study but did not complete the observation period or were not included in

the analysis must be described and reasons given. If the percentage of withdrawals and drop-outs does not exceed 20% for short-

term follow-up and 30% for long-term follow-up and does not lead to substantial bias a ’yes’ is scored. (note: these percentages

are arbitrary, not supported by literature.)

7 All randomized patients are reported/analyzed in the group they were allocated to by randomization for the most important

moments of effect measurement (minus missing values) irrespective of non-compliance and cointerventions

8 All the results from all prespecified outcomes have been adequately reported in the published report of the trial. This information

is either obtained by comparing the protocol and the report, or in the absence of the protocol, assessing that the published

report includes enough information to make this judgement

9 Groups have to be similar at baseline regarding demographic factors, duration and severity of complaints, percentage of patients

with neurological symptoms, and value of main outcome measure(s)

10 If there were no cointerventions or they were similar between the index and control groups

11 The reviewer determines if the compliance with the interventions is acceptable, based on the reported intensity, duration,

number and frequency of sessions for both the index intervention and control intervention(s). For example, physiotherapy

treatment is usually administered for several sessions; therefore it is necessary to assess how many sessions each patient attended.

For single-session interventions (e.g. surgery), this item is irrelevant

12 Timing of outcome assessment should be identical for all intervention groups and for all primary outcome measures

13 Other types of biases. For example:

• when the outcome measures were not valid. There should be evidence from a previous or present scientific study that the

primary outcome can be considered valid in the context of the present;

• industry-sponsored trials. The conflict of interest (COI) statement should explicitly state that the researchers have had

full possession of the trial process from planning to reporting without funders with potential COI having any possibility to

interfere in the process. If, for example, the statistical analyses have been done by a funder with a potential COI, usually

’unsure’ is scored.

Furlan 2015a.

Table 3. Baseline characteristics of study populations

Study Total number ran-

domized

Par-

ticipant age (mean

(SD) years or mean

(range) years)

Sex (% women) Race/ethnic-

ity (% for categories

in study)

Education (% for

categories in study,

or as reported)

Cox 2010 20 45 (-) 65% - -

Galantino 2004 22 - 80%* - -
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Table 3. Baseline characteristics of study populations (Continued)

Jacobs 2004 52 43.4 (25-65) - White 63.5%; black

15.4%; Hispanic 3.

8%; Asian 9.62%;

other 1.9%

Median education =

college graduate

Nambi 2014 60 43.9 (8.9)* 53%* - -

Saper 2009 30 44 (12) 83% White 24%;

black 70%; Asian 3%;

native American 3%;

Hispanic 13%

College grad-

uate 24%; some col-

lege 43%; high school

graduate or less 33%

Sherman 2005 101 44 (13) 66% White 80% Attended some col-

lege 97%

Sherman 2011 228 48.4 (9.8) 64% White 87% College graduate 62%

Tekur 2008 80 48.5 (3.8)* 45%* - Postgradu-

ate 21%; college 51%;

high school 28%

Tilbrook 2011 313 46.3 (11.4)* 70%* - Completed further

education since leav-

ing school, college, or

university 58%

Wattamwar 2013 24 34 (-)* - - -

Williams 2005 60 48.3 (7.1)*§ 68%*§ Cau-

casian 91%; African-

American 5%; Asian

2%; Native American

2%*§

College 75%; high

school 25%*§

Williams 2009 90 48.0 (1.17) 76.7% White 93.3%;

African-American 2.

2%; Asian-American

4.4%

College graduate

73%; some college or

less 27%

* calculated from information in the publication.
§ data provided for completers only.

SD: standard deviation.
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Table 4. Interventions and comparisons

Study Yoga intervention

(s)

Comparison inter-

vention(s)

Restricted cointer-

ventions

Duration of treat-

ment

Duration of follow-

up

Cox 2010 Yoga

classes of 75 min-

utes held once per

week for 12 weeks

+ suggested home

practice. Booklet on

how to manage back

pain. Usual care

Booklet on how to

manage back pain.

Usual care.

- 12 weeks 12 weeks

Galantino 2004 Yoga classes of 60

minutes held twice

per week for 6 weeks

+ home practice of 1

hour per day. Usual

care

Usual care. Changes

in pain medication

not allowed during

study.

6 weeks 3 months (yoga par-

ticipants only)

Jacobs 2004 Yoga classes of 90

minutes held twice

per week for 12

weeks, + home prac-

tice of 30 min-

utes for 5 days/week.

Usual care

Waiting list for yoga.

Usual care + a ’back

pain educational

booklet’

- 12 weeks 6 months

Nambi 2014 Yoga classes of 60

minutes held once

per week for 4 weeks,

+ home practice of

30 minutes for

5 days/week. 1-hour

lecture and hand-

outs on physiother-

apy for chronic low-

back pain, 2 weeks

before beginning of

intervention period

Individually pre-

scribed exercises for

4 weeks, beginning

with 3 days/week

and increasing to

5 days/week. 1-hour

lecture and hand-

outs on physiother-

apy for chronic low-

back pain, 2 weeks

before beginning of

intervention period

Exercise group par-

ticipants asked not

to participate in any

other exercises for

low-back pain

4 weeks 7 months

Saper 2009 Yoga classes of 75

minutes held once

per week for 12

weeks + 30 minutes/

day home practice.

A copy of The Back
Pain Helpbook and

usual care.

Waiting list for yoga.

A copy of The Back
Pain Helpbook and

usual care.

Partic-

ipants were discour-

aged from begin-

ning any new back

pain treatments dur-

ing the study

12 weeks 26 weeks

116Yoga treatment for chronic non-specific low back pain (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Table 4. Interventions and comparisons (Continued)

Sherman 2005 Yoga classes of 75

minutes held once

per week for 12

weeks + daily home

practice. Usual care

2 groups:

• Exercise classes

of 75 minutes held

once per week for

12 weeks + daily

home practice.

Usual care.

• The Back Pain
Helpbook was

mailed to

participants. Usual

care.

- 12 weeks 26 weeks

Sherman 2011 Yoga

classes of 75 min-

utes held once per

week for 12 weeks +

20 minutes of home

practice on non-class

days. Usual care

2 groups:

• Exercise classes

of 75 minutes held

once per week for

12 weeks + 20

minutes of home

practice on non-

class days. Usual

care.

• The Back Pain
Helpbook was

mailed to

participants. Usual

care.

- 12 weeks 26 weeks

Tekur 2008 Intensive 1-week

residential yoga pro-

gramme, including

ap-

proximately 2 hours

of yoga-based special

techniques (e.g. pos-

tures) per day as well

as yogic meditation,

breathing, chanting,

and lectures

Intensive 1-

week residential pro-

gramme of non-yo-

gic physical exercises

and education

- 7 days 7 days

Tilbrook 2011 1 × 75-minute yoga

class once per week

for 12 weeks + 30

minutes/day prac-

tice or practice at

least 2 times/week.

Booklet on manag-

ing back pain. Usual

care

Book or booklet

(The Back Book) on

managing back pain.

Usual care.

- 12 weeks 12 months
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Table 4. Interventions and comparisons (Continued)

Wattamwar 2013 1 × 45- to 60-

minute yoga session

per week for 10

weeks. 2 × 45- to

60-minute occupa-

tional therapy ses-

sions per week for

10 weeks, with some

simple asanas and

pranayama

added. Home prac-

tice of back exer-

cises with additional

simple asanas and

pranayama was sug-

gested

3 × 45- to 60-minute

occupational

therapy sessions per

week for 10 weeks, +

a home programme

of back exercises

- 10 weeks 10 weeks

Williams 2005 1 × 90-minute yoga

class per week for

16 weeks, + home

practice 30 minutes/

day for 5 days/week.

16 weekly newslet-

ters on back care.

Usual care. Prior to

study start, 2 × 1-

hour

lectures on low-back

pain and some in-

structional handouts

16 weekly newslet-

ters on back care.

Prior to study start, 2

× 1-hour lectures on

low-back pain and

some instructional

handouts. Usual care

Partic-

ipants were only eli-

gible for the study if

they agreed to forgo

other forms of com-

plementary and al-

ternative medicines

treatment during the

study

16 weeks 7 months

Williams 2009 2 × 90-minute yoga

classes per week for

24

weeks, + home prac-

tice 30 minutes/day

on non-class days

Waiting list for yoga.

Usual care.

Participants were

only eligible for the

study if they agreed

to forgo chiroprac-

tic, massage, Pilates,

acupuncture, or any

other yoga treatment

during the study

24 weeks 48 weeks

Table 5. Yoga intervention - type, components and design

Study Type of yoga Components of yoga intervention How yoga intervention was de-

signed

Cox 2010 Iyengar yoga Postures (Asanas)

Breathing (Pranayama)

Relaxation

“[D]evised by an Iyengar Yoga

teacher (IYAUK) and LBP [low
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Table 5. Yoga intervention - type, components and design (Continued)

Mental focus back pain] yoga specialist, in col-

laboration with a British Wheel of

Yoga teacher (BWY), who delivered

the intervention. The structure was

based on that previously used in

the US Karen Sherman yoga trial,

... whilst ensuring that a common

ground was found between the two

associations of IYAUK and BWY.

Other influences included Geeta

and B.K.S. Iyengar, who has taught

yoga for over 70 years and has ap-

plied therapeutic variations of clas-

sical poses to many health problems

including LBP.
′′

Galantino 2004 Hatha yoga Postures (Asanas)

Breathing (Pranayama)

Relaxation

Ethics (Yamas and Niyamas)

“An expert panel of two Hatha

yoga instructors with greater than

10 years of experience and a physical

therapist specializing in spine treat-

ment established an initial yoga pro-

tocol for this study. Postures were se-

lected based on orthopedic biome-

chanics.”

Jacobs 2004 Iyengar style of Hatha yoga Postures (Asanas)

Breathing (Pranayama)

Relaxation

Mental focus

A panel of experts developed the

yoga intervention. “The panel in-

cluded 8 senior Iyengar yoga in-

structors of national and interna-

tional recognition with greater than

10 years experience teaching yoga.

The protocol was constructed by

consensus after 2 meetings and sev-

eral months of discussion.”

Nambi 2014 Iyengar yoga Postures (Asanas)

Relaxation

-

Saper 2009 Hatha yoga Postures (Asanas)

Breathing (Pranayama)

Relaxation

“To design the protocol, we per-

formed a systematic search of the

peer-reviewed and lay literature on

yoga for low back pain. We collected

and distributed this literature to an

expert panel with a broad range of

experience in different yoga styles.

After reviewing the literature, the

panel met and synthesized informa-

tion from the literature with their

professional experience to draft a
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Table 5. Yoga intervention - type, components and design (Continued)

protocol that was subsequently re-

fined iteratively through discussion,

consensus, and use in nonstudy yoga

classes.”

Sherman 2005 Viniyoga Postures (Asanas)

Breathing (Pranayama)

Relaxation

Mental focus

“Our class instructor and a senior

teacher of viniyoga, who has written

a book about its therapeutic uses ...

, designed the yoga intervention for

patients with back pain who did not

have previous yoga experience.”

Sherman 2011 Viniyoga Postures (Asanas)

Breathing (Pranayama)

Relaxation

Used intervention developed by the

class instructor and senior Viniyoga

teacher for previous trial. The devel-

opers are named and acknowledged

in the protocol publication for this

trial

Tekur 2008 ’Integrated Approach of Yoga Ther-

apy (IAYT)’

Postures (Asanas)

Breathing (Pranayama)

Relaxation

Meditation

Mental focus

Chanting

Yoga philosophy/lifestyle

“The specific ’integrated yoga ther-

apy module for low back pain’ was

developed by a team of two yoga ex-

perts and a physiatrist. The concepts

of the modules were taken from

traditional yoga scriptures (patan-

jali yoga sutra, and yoga vasishtha)

that highlight a holistic approach

to health management at physical,

mental, emotional and intellectual

levels.”

Tilbrook 2011 Iyengar and British Wheel of Yoga

(described as Hatha yoga on the

website)

Postures (Asanas)

Breathing (Pranayama)

Relaxation

Mental focus

Yoga philosophy/lifestyle

From the protocol publication:

“Within the first three months of the

study, whilst we gain ethics permis-

sion and NHS Research and Devel-

opment approval, we will conduct

a series of meetings between experi-

enced yoga practitioners in order to

agree on a basic package of yoga that

can be delivered by yoga teachers

of these two national organisations

[British Wheel of Yoga and Iyengar

Yoga Association (UK)].”

Wattamwar 2013 Combination of Iyengar and tradi-

tional yoga

Postures (Asanas)

Breathing (Pranayama)

Prayer

-
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Table 5. Yoga intervention - type, components and design (Continued)

Williams 2005 Iyengar yoga Postures (Asanas) “The yoga intervention was devel-

oped with the consultation of se-

nior Iyengar yoga instructors who

had experience with Iyengar’s pro-

tocol for treating CLBP [chronic

low back pain]. The principal in-

vestigator, an Iyengar student for 14

years and teacher in training for 9

years, was introduced to the pro-

tocol for CLBP by Geeta Iyengar

at Ramamani Memorial Institute in

Pune, India in 1998. Since then she

has utilized this therapeutic proto-

col and studied under senior Iyen-

gar teachers with a minimum of 25

years of experience.”

Williams 2009 Iyengar yoga Postures (Asanas) “The yoga therapy was developed in

collaboration with 2 senior Iyengar

teachers and approved by B. K. S.

Iyengar.”

* All information is as explicitly described in study publication(s) or report(s).

Table 6. Yoga intervention - reporting, flexibility, monitoring, and setting

Study (Country) Specific yoga poses

listed or pictured

Flexibility of inter-

vention

Monitoring for

treatment fidelity

Setting for inter-

vention delivery

Training and expe-

rience of teachers

Cox 2010

(England)

- “Modifications

of poses were avail-

able for people who

needed them.”

- - 2 expe-

rienced yoga teach-

ers assisted in devel-

oping the interven-

tion and were coau-

thors of the trial re-

port. It appears that

the yoga classes were

taught by 1 of these

teachers

Galantino 2004

(USA)

Listed “Yoga postures were

demonstrated and

adapted to the capa-

bilities of each indi-

vidual to prevent in-

jury.”

- - “A single instructor,

who was certified

by the Yoga Alliance

directed each one

hour Hatha yoga

session…”
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Table 6. Yoga intervention - reporting, flexibility, monitoring, and setting (Continued)

Jacobs 2004 (USA) Listed The interven-

tion was described

as semi-struc-

tured so that indi-

vidual poses could

be selected for dif-

fer-

ent classes depend-

ing on the needs of

the class. No explicit

mention of modifi-

cations for partici-

pants

- - “Four Iyengar yoga

instructors were se-

lected to teach the

participants. Each

instructor was re-

quired to meet Uni-

versity of California,

San Francisco cre-

dentialing criteria,

and, in addition, to

have a minimum of

10 years experience

teaching yoga, and

experience working

with patients with

chronic back pain.”

Nambi 2014 (India) Listed and pictured - - Outpatient depart-

ment of a physio-

therapy college.

-

Saper 2009 (USA) Listed and pictured “The protocol pro-

vided variations and

used various aids

(e.g., chair, strap,

block) to accommo-

date different abili-

ties.”

“The 2 na-

tional yoga experts

from the panel ob-

served several classes

in person to pro-

vide feedback to the

instructors on accu-

rate, effective, and

safe protocol deliv-

ery.”

A community

health centre.

“[Classes] were

taught by a team of 2

female yoga instruc-

tors, 1 white and

1 African American.

Both were registered

yoga teachers with

Yoga Alliance, and

each had approxi-

mately 4 years of

teaching experience.

”

Sherman 2005

(USA)

Listed and pictured Text states that some

postures had avail-

able adaptations.

- In-

tegrated health sys-

tem facilities (num-

ber not stated)

1 yoga teacher was

mentioned in the

text and acknowl-

edgements as help-

ing to de-

velop the yoga inter-

vention and teach-

ing the yoga classes.

No further details

about teacher qual-

ifications or experi-

ence
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Table 6. Yoga intervention - reporting, flexibility, monitoring, and setting (Continued)

Sherman 2011

(USA)

Listed in protocol

paper

Text stated there

were variations and

adaptations.

“One researcher

(KJS) attended 1

class for each inter-

vention for each co-

hort to evaluate ad-

herence to the pro-

tocols.”

In-

tegrated health sys-

tem facilities (num-

ber not stated)

Teachers:

“Classes were taught

by instructors with

at least 500 hours

of viniyoga training,

5 years of teaching

experience, and fa-

miliarity with the se-

lected postures and

who were briefed by

our yoga consultant.

”

Tekur 2008 (India) Listed - - Residential holistic

health centre

-

Tilbrook 2011

(England)

The poses were not

listed or pictured;

however, an audio

clip and comments

on the journal web-

site provided a link

to a further web-

site where the man-

ual and accompany-

ing CD may be pur-

chased

- “Treatment fidelity

was assessed on

2 separate occasions

by the back-up yoga

teachers. At each as-

sessment, a report

was completed and

sent to the trial co-

ordinators for re-

view. The fidelity of

content was verified

by this process, and

no changes resulted

from the monitor-

ing sessions.”

Non-medical

centres at 5 sites

“Twenty expe-

rienced yoga teach-

ers ... were recruited

for the study. Teach-

ers attended pro-

gram training ses-

sions over 2 week-

ends.

All teachers taught

the same form of

yoga according to

the teachers’ man-

ual class plans and

the pose descrip-

tions and sequences

contained in the stu-

dents’ manual. For

each course, 2 teach-

ers were selected: 1

to teach and 1 to

serve as back-up.”

Wattamwar 2013

(India)

Listed and pictured - - Iyenger Yoga centre -

Williams 2005

(USA)

Listed - - Community yoga

studio

“The yoga instruc-

tors have trained in

the Iyengar method

for over 10 years,

teaching yoga for

8 years and have

experience teaching
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Table 6. Yoga intervention - reporting, flexibility, monitoring, and setting (Continued)

persons with CLBP

[chronic low back

pain].”

Williams 2009

(USA)

Listed and pictured - - Yoga studio “Cer-

tified Iyengar yoga

instructor and 2 as-

sistants with experi-

ence delivering yoga

therapy to persons

with CLBP [chronic

low back pain].”

All information is as explicitly described in study publication(s) or report(s).

A P P E N D I C E S

Appendix 1. MEDLINE, Embase, CENTRAL, and CINAHL search strategies

CENTRAL

Last searched March 11, 2016. Lines 4, 5, 10, 16 and 20 were revised from 2014 search.

#1 MeSH descriptor: [Back Pain] explode all trees

#2 MeSH descriptor: [Low Back Pain] explode all trees

#3 dorsalgia

#4 backache or back-ache

#5 (lumb* near/3 pain) or coccyx or coccydynia or spondylosis or sciatica

#6 MeSH descriptor: [Spine] explode all trees

#7 MeSH descriptor: [Spinal Diseases] explode all trees

#8 lumbago or discitis

#9 spinal fusion

#10 facet near joint*

#11 MeSH descriptor: [Intervertebral Disc] explode all trees

#12 postlaminectomy

#13 arachnoiditis

#14 failed near back

#15 MeSH descriptor: [Cauda Equina] explode all trees

#16 lumb* near vertebra*

#17 stenosis near (spine or root or spinal)

#18 slipped near (disc* or disk*)

#19 degenerat* near (disc* or disk*)

#20 herniat* near (disc* or disk*)

#21 displace* near (disc* or disk*)

#22 prolap* near (disc* or disk*)
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#23 MeSH descriptor: [Sciatic Neuropathy] explode all trees

#24 back near pain

#25 back disorder*

#26 #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 or #

20 or #21 or #22 or #23 or #24 or #25

#27 MeSH descriptor: [Yoga] explode all trees

#28 yoga

#29 yogic

#30 yogi

#31 asana*

#32 pranayama

#33 dhyana

#34 #28 or #29 or #30 or #31 or #32 or #33

#35 #26 and #34 in Trials

2014 search. Lines 5 and 8 were revised.

#1 MeSH descriptor: [Back Pain] explode all trees

#2 MeSH descriptor: [Low Back Pain] explode all trees

#3 dorsalgia

#4 backache

#5 (lumbar near pain) or coccyx or coccydynia or spondylosis or sciatica

#6 MeSH descriptor: [Spine] explode all trees

#7 MeSH descriptor: [Spinal Diseases] explode all trees

#8 lumbago or discitis or (disc near herniation)

#9 spinal fusion

#10 facet near joints

#11 MeSH descriptor: [Intervertebral Disc] explode all trees

#12 postlaminectomy

#13 arachnoiditis

#14 failed near back

#15 MeSH descriptor: [Cauda Equina] explode all trees

#16 lumbar near vertebra*

#17 spinal near stenosis

#18 slipped near (disc* or disk*)

#19 degenerat* near (disc* or disk*)

#20 stenosis near (spine or root or spinal)

#21 displace* near (disc* or disk*)

#22 prolap* near (disc* or disk*)

#23 MeSH descriptor: [Sciatic Neuropathy] explode all trees

#24 back near pain

#25 back disorder*

#26 #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 or #

20 or #21 or #22 or #23 or #24 or #25

#27 MeSH descriptor: [Yoga] explode all trees

#28 “yoga”:ti,ab,kw

#29 yogic:ti,ab,kw

#30 yogi:ti,ab,kw

#31 asana*

#32 pranayama

#33 dhyana

#34 #28 or #29 or #30 or #31 or #32 or #33

#35 #26 and #34 in Trials

#36 #35 Publication Year from 2013 to 2014, in Trials

2013 search. Lines 10 and 25 were removed for 2014 search.
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#1 MeSH descriptor: [Back Pain] explode all trees

#2 dorsalgia

#3 backache

#4 MeSH descriptor: [Low Back Pain] explode all trees

#5 lumbar next pain OR coccyx OR coccydynia OR sciatica OR spondylosis

#6 MeSH descriptor: [Spine] explode all trees

#7 MeSH descriptor: [Spinal Diseases] explode all trees

#8 lumbago OR discitis OR disc near degeneration OR disc near prolapse OR disc near herniation

#9 spinal fusion

#10 spinal neoplasms

#11 facet near joints

#12 MeSH descriptor: [Intervertebral Disk] explode all trees

#13 postlaminectomy

#14 arachnoiditis

#15 failed near back

#16 MeSH descriptor: [Cauda Equina] explode all trees

#17 lumbar near vertebra*

#18 spinal near stenosis

#19 slipped near (disc* or disk*)

#20 degenerat* near (disc* or disk*)

#21 stenosis near (spine or root or spinal)

#22 displace* near (disc* or disk*)

#23 prolap* near (disc* or disk*)

#24 MeSH descriptor: [Sciatic Neuropathy] explode all trees

#25 sciatic*

#26 back disorder*

#27 back near pain

#28 #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 or #

20 or #21 or #22 or #23 or #24 or #25 or #26 or #27

#29 MeSH descriptor: [Yoga] explode all trees

#30 “yoga”:ti,ab,kw (Word variations have been searched)

#31 yogic:ti,ab,kw (Word variations have been searched)

#32 yogi:ti,ab,kw (Word variations have been searched)

#33 asana*

#34 pranayama

#35 dhyana

#36 #29 or #30 or #31 or #32 or #33 or #34 or #35

#37 #28 and #36 in Trials

Medline and Medline In-Process & Other Nonindexed Citations

Last searched March 11, 2016. Line 3 was added; lines 16 and 18 were revised from 2014.

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

3. pragmatic clinical trial.pt.

4. randomi#ed.ab.

5. placebo.ab,ti.

6. controlled.ti,ab.

7. prospective.ti,ab.

8. randomly.ab,ti.

9. trial.ab,ti.

10. groups.ab,ti.

11. or/1-10
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12. (animals not (humans and animals)).sh.

13. 11 not 12

14. dorsalgia.ti,ab.

15. exp Back Pain/

16. (backache or back-ache).ti,ab.

17. exp Low Back Pain/

18. ((back or lumb$) adj3 pain).ti,ab.

19. coccyx.ti,ab.

20. coccydynia.ti,ab.

21. sciatica.ti,ab.

22. exp sciatic neuropathy/

23. spondylosis.ti,ab.

24. lumbago.ti,ab.

25. back disorder$.ti,ab.

26. or/14-25

27. Yoga/

28. yoga.mp.

29. yogic.mp.

30. yogi.mp.

31. asana$.mp.

32. pranayama.mp.

33. dhyana.mp.

34. or/27-33

35. 13 and 26 and 34

36. limit 35 to yr=2014-2016

37. limit 35 to ed=20141124-20160310

38. 36 or 37

2014 search. Revised line 21 and removed line 30 from 2013 strategy.

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

3. randomi#ed.ab.

4. placebo.ab,ti.

5. controlled.ti,ab.

6. prospective.ti,ab.

7. randomly.ab,ti.

8. trial.ab,ti.

9. groups.ab,ti.

10. or/1-9

11. (animals not (humans and animals)).sh.

12. 10 not 11

13. dorsalgia.ti,ab.

14. exp Back Pain/

15. backache.ti,ab.

16. exp Low Back Pain/

17. (lumbar adj pain).ti,ab.

18. coccyx.ti,ab.

19. coccydynia.ti,ab.

20. sciatica.ti,ab.

21. exp sciatic neuropathy/

22. spondylosis.ti,ab.

23. lumbago.ti,ab.

24. back disorder$.ti,ab.

25. or/13-24
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26. Yoga/

27. yoga.mp.

28. yogic.mp.

29. yogi.mp.

30. asana$.mp.

31. pranayama.mp.

32. dhyana.mp.

33. or/26-32

34. 12 and 25 and 33

35. limit 34 to yr=2013-2014

36. limit 34 to ed=20130801-20141124

37. 35 or 36

2013 search

1. randomized controlled trial.pt.

2. controlled clinical trial.pt.

3. randomi#ed.ti,ab.

4. placebo.ti,ab.

5. randomly.ti,ab.

6. controlled.ti,ab.

7. prospective.ti,ab.

8. trial.ti,ab.

9. groups.ti,ab.

10. or/1-9

11. (animals not (humans and animals)).sh.

12. 10 not 11

13. dorsalgia.ti,ab.

14. exp Back Pain/

15. backache.ti,ab.

16. exp Low Back Pain/

17. (lumbar adj pain).ti,ab.

18. coccyx.ti,ab.

19. coccydynia.ti,ab.

20. sciatica.ti,ab.

21. sciatic neuropathy/

22. spondylosis.ti,ab.

23. lumbago.ti,ab.

24. back disorder$.ti,ab.

25. or/13-24

26. Yoga/

27. yoga.mp.

28. yogic.mp.

29. yogi.mp.

30. 29 not 26

31. asana*.mp.

32. pranayama.mp.

33. dhyana.mp.

34. or/26-33

35. 12 and 25 and 34

Embase

Last searched March 11, 2016. The RCT filter and line 29 were revised; line 33 was added

1. Randomized Controlled Trial/
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2. Controlled Study/

3. Controlled clinical trial/

4. Double Blind Procedure/

5. Single Blind Procedure/

6. crossover procedure/

7. placebo/

8. random$.ti,ab.

9. placebo$.ti,ab.

10. allocat$.ti,ab.

11. assign$.ti,ab.

12. blind$.ti,ab.

13. (clinic$ adj25 (study or trial)).ti,ab.

14. (compare or compared or comparing or comparison or comparative).ti,ab.

15. control$.ti,ab.

16. (crossover or cross-over).ti,ab.

17. prospectiv$.ti,ab.

18. ((singl$ or doubl$ or trebl$ or tripl$) adj7 (blind$ or mask$)).ti,ab.

19. or/1-18

20. exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ or animal cell/ or nonhuman/

21. human/ or normal human/ or human cell/

22. 20 and 21

23. 20 not 22

24. 19 not 23

25. dorsalgia.mp.

26. back pain.mp.

27. exp LOW BACK PAIN/

28. exp BACKACHE/

29. (lumb$ adj3 pain).mp.

30. coccyx.mp.

31. coccydynia.mp.

32. sciatica.mp.

33. sciatica/

34. exp ISCHIALGIA/

35. spondylosis.mp.

36. lumbago.mp.

37. back disorder$.mp.

38. or/25-37

39. yoga/

40. yoga.mp.

41. yogic.mp.

42. yogi.mp.

43. asana$.mp.

44. pranayama.mp.

45. dhyana.mp.

46. or/39-45

47. 24 and 38 and 46

2013 search. For the 2014 search, line 31 was changed to 14 or 30

1. Clinical Article/

2. exp Clinical Study/

3. Clinical Trial/

4. Controlled Study/

5. Randomized Controlled Trial/

6. Major Clinical Study/
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7. Double Blind Procedure/

8. Multicenter Study/

9. Single Blind Procedure/

10. Phase 3 Clinical Trial/

11. Phase 4 Clinical Trial/

12. crossover procedure/

13. placebo/

14. or/1-13

15. allocat$.mp.

16. assign$.mp.

17. blind$.mp.

18. (clinic$ adj25 (study or trial)).mp.

19. compar$.mp.

20. control$.mp.

21. cross?over.mp.

22. factorial$.mp.

23. follow?up.mp.

24. placebo$.mp.

25. prospectiv$.mp.

26. random$.mp.

27. ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).mp.

28. trial.mp.

29. (versus or vs).mp.

30. or/15-29

31. 14 and 30

32. exp animals/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ or animal cell/ or nonhuman/

33. human/ or normal human/ or human cell/

34. 32 and 33

35. 32 not 34

36. 31 not 35

37. dorsalgia.mp.

38. back pain.mp.

39. exp LOW BACK PAIN/

40. exp BACKACHE/

41. (lumbar adj pain).mp.

42. coccyx.mp.

43. coccydynia.mp.

44. sciatica.mp.

45. exp ISCHIALGIA/

46. spondylosis.mp.

47. lumbago.mp.

48. back disorder$.mp.

49. or/37-48

50. yoga/

51. yoga.mp.

52. yogic.mp.

53. yogi.mp.

54. asana$.mp.

55. pranayama.mp.

56. dhyana.mp.

57. or/50-56

58. 36 and 49 and 57
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CINAHL

Last searched March 11, 2016. Lines 32 and 34 were revised; line 33 was added

S58 S49 AND S57

S57 S50 OR S51 OR S52 OR S53 OR S54 OR S55 OR S56

S56 “dhyana”

S55 “pranayama”

S54 “asana*”

S53 “yogi”

S52 “yogic”

S51 “yoga”

S50 (MH “Yoga+”)

S49 S28 and S48

S48 S35 or S43 or S47

S47 S44 or S45 or S46

S46 “lumbago”

S45 (MH “Spondylolisthesis”) OR (MH “Spondylolysis”)

S44 (MH “Thoracic Vertebrae”)

S43 S36 or S37 or S38 or S39 or S40 or S41 or S42

S42 lumbar N2 vertebra

S41 (MH “Lumbar Vertebrae”)

S40 “coccydynia”

S39 “coccyx”

S38 “sciatica”

S37 (MH “Sciatica”)

S36 (MH “Coccyx”)

S35 S29 or S30 or S31 or S32 or S33 or S34

S34 lumb* N5 pain

S33 back pain

S32 backache or back-ache

S31 (MH “Low Back Pain”)

S30 (MH “Back Pain+”)

S29 “dorsalgia”

S28 S26 NOT S27

S27 (MH “Animals”)

S26 S7 or S12 or S19 or S25

S25 S20 or S21 or S22 or S23 or S24

S24 volunteer*

S23 prospectiv*

S22 control*

S21 followup stud*

S20 follow-up stud*

S19 S13 or S14 or S15 or S16 or S17 or S18

S18 (MH “Prospective Studies+”)

S17 (MH “Evaluation Research+”)

S16 (MH “Comparative Studies”)

S15 latin square

S14 (MH “Study Design+”)

S13 (MH “Random Sample”)

S12 S8 or S9 or S10 or S11

S11 random*

S10 placebo*

S9 (MH “Placebos”)
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S8 (MH “Placebo Effect”)

S7 S1 or S2 or S3 or S4 or S5 or S6

S6 triple-blind

S5 single-blind

S4 double-blind

S3 clinical W3 trial

S2 “randomi?ed controlled trial*”

S1 (MH “Clinical Trials+”)

2013 and 2014 search (2013 search used no date limits)

S61 S59 OR S60

S60 S58 AND EM 20130801-20141124

S59 S58 Limiters - Published Date: 20130801-20141131

S58 S49 AND S57

S57 S50 OR S51 OR S52 OR S53 OR S54 OR S55 OR S56

S56 “dhyana”

S55 “pranayama”

S54 “asana*”

S53 “yogi”

S52 “yogic”

S51 “yoga”

S50 (MH “Yoga+”)

S49 S28 and S48

S48 S35 or S43 or S47

S47 S44 or S45 or S46

S46 “lumbago”

S45 (MH “Spondylolisthesis”) OR (MH “Spondylolysis”)

S44 (MH “Thoracic Vertebrae”)

S43 S36 or S37 or S38 or S39 or S40 or S41 or S42

S42 lumbar N2 vertebra

S41 (MH “Lumbar Vertebrae”)

S40 “coccydynia” 19

S39 “coccyx” 123

S38 “sciatica” 865

S37 (MH “Sciatica”) 653

S36 (MH “Coccyx”) 90

S35 S29 or S30 or S31 or S32 or S33 or S34

S34 lumbar N5 pain

S33 lumbar W1 pain

S32 “backache”

S31 (MH “Low Back Pain”)

S30 (MH “Back Pain+”)

S29 “dorsalgia”

S28 S26 NOT S27

S27 (MH “Animals”)

S26 S7 or S12 or S19 or S25

S25 S20 or S21 or S22 or S23 or S24

S24 volunteer* 23,020

S23 prospectiv*

S22 control*

S21 follow-up stud*

S20 follow-up stud*

S19 S13 or S14 or S15 or S16 or S17 or S18

S18 (MH “Prospective Studies+”)
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S17 (MH “Evaluation Research+”)

S16 (MH “Comparative Studies”)

S15 latin square

S14 (MH “Study Design+”)

S13 (MH “Random Sample”)

S12 S8 or S9 or S10 or S11

S11 random*

S10 placebo*

S9 (MH “Placebos”)

S8 (MH “Placebo Effect”)

S7 S1 or S2 or S3 or S4 or S5 or S6

S6 triple-blind

S5 single-blind

S4 double-blind

S3 clinical W3 trial

S2 “randomi?ed controlled trial*”

S1 (MH “Clinical Trials+”)

Appendix 2. PsycINFO, AMED, IndMED, PubMed, and Trials registry search strategies

PsycINFO

Last searched March 11, 2016. The RCT filter was revised; lines 11, 12 and 13 were edited; lines 16, 17, and 23 were added.

1. clinical trials/

2. control$.mp.

3. random$.mp.

4. placebo.mp.

5. trial.mp.

6. (compare or compared or comparing or comparison or comparative).mp.

7. exp Treatment/

8. or/1-7

9. back pain/

10. dorsalgia.mp.

11. (backache or back-ache).mp.

12. (lumb$ adj3 pain).mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures]

13. back pain.mp.

14. sciatica.mp.

15. lumbago.mp.

16. coccydynia.mp.

17. coccyx.mp.

18. spinal nerves/

19. lumbar spinal cord/

20. ((disc? or disk?) adj degenerat$).mp.

21. ((disc? or disk?) adj prolapse$).mp.

22. ((disc? or disk?) adj herniat$).mp.

23. back disorder$.mp.

24. or/9-23

25. yoga/

26. yoga.mp.

27. yogic.mp.

28. yogi.mp.
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29. asana$.mp.

30. pranayama.mp.

31. dhyana.mp.

32. or/25-31

33. 8 and 24 and 32

2013 and 2014 search (2013 search used no date limits)

1. clinical trials/

2. Randomi?ed controlled trial$.mp.

3. control$.mp.

4. random$.mp.

5. exp Treatment/

6. or/1-5

7. back pain/

8. dorsalgia.mp.

9. backache.mp.

10. (lumbar adj pain).mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures]

11. (low adj back adj pain).mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures]

12. sciatica.mp.

13. lumbago.mp.

14. spinal nerves/

15. lumbar spinal cord/

16. ((disc or disk) adj degenerat*).mp.

17. ((disc or disk) adj prolapse*).mp.

18. ((disc or disk) adj herniat*).mp.

19. or/7-18

20. 6 and 19

21. yoga/

22. yoga.mp.

23. yogic.mp.

24. yogi.mp.

25. asana$.mp.

26. pranayama.mp.

27. dhyana.mp.

28. or/21-27

29. 20 and 28

30. limit 29 to yr=2013-2014

AMED

Last searched March 11, 2016. Added lines 13, 19 and 22; edited line 14

1. yoga/

2. yoga.mp.

3. yogic.mp.

4. yogi.mp.

5. asana$.mp.

6. pranayama.mp.

7. dhyana.mp.

8. or/1-7

9. low back pain/

10. Backache/

11. Back injuries/

12. back pain.mp.

13. (backache or back-ache).mp.
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14. (lumb$ adj3 pain).mp.

15. Lumbar vertebrae/

16. coccyx.mp.

17. coccydynia.mp.

18. Sciatica/

19. sciatica.mp.

20. spondylosis.mp.

21. lumbago.mp.

22. dorsalgia.mp.

23. back disorder$.mp.

24. or/9-23

25. 8 and 24

2013 and 2014 search (2013 search used no date limit)

1. yoga/

2. yoga.mp.

3. yogic.mp.

4. yogi.mp.

5. asana$.mp.

6. pranayama.mp.

7. dhyana.mp.

8. or/1-7

9. low back pain/

10. Backache/

11. Back injuries/

12. back pain.mp.

13. lumbar pain.mp.

14. Lumbar vertebrae/

15. coccyx.mp.

16. coccydynia.mp.

17. Sciatica/

18. spondylosis.mp.

19. lumbago.mp.

20. back disorder$.mp.

21. or/9-20

22. 8 and 21

23. limit 22 to yr=2013-2014

IndMED

Advanced search, in “Anywhere” field:

yoga or asana or pranayama or dhyana or yogi or yogic

AND back

PubMed

Last searched March 11, 2016

((yoga OR asana OR pranayama OR dhyana OR yogi OR yogic) AND (back pain OR (lumb* AND pain) OR sciatica OR backache OR

back-ache OR dorsalgia OR coccydynia OR lumbago OR coccyx OR back disorders) AND (pubstatusaheadofprint OR publisher[sb]

or pubmednotmedline[sb]))

2013 and 2014 search (2013 search used no date limits)

Search (((yoga[MeSH Terms]) OR (((((((yoga) OR yogic) OR yogi) OR asana) OR asanas) OR pranayama) OR dhyani))) AND

((((((((((((randomized controlled trial[pt]) OR controlled clinical trial[pt]) OR randomized[tiab]) OR placebo[tiab]) OR drug ther-

apy[sh]) OR randomly[tiab]) OR trial[tiab]) OR groups[tiab])) NOT ((animals[mh] NOT humans[mh])))) AND (((((((((((((((back
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pain[MeSH Terms]) OR dorsalgia) OR backache) OR low back pain[MeSH Terms]) OR lumbar pain) OR coccyx) OR coccydynia)

OR sciatica) OR sciatic neuropathy[MeSH Terms]) OR spondylosis) OR lumbago) OR back disorder) OR back disorders))

publication date from 2013/08/01 to 2014/11/24

Complementary Medicine Field Trials Register (CRSO)

#1 (back OR backache OR pain) AND (yoga OR asana OR pranayama OR dhyani) AND SRCOMPMED:CC

Back and Neck Review Group Trials Register (CRS)

Last searched March 11, 2016. In 2014, this search was intended to capture studies not in CENTRAL. Therefore, only studies not in

CENTRAL were selected.

In My Register:

#1 yoga

ClinicalTrials.gov

Last searched March 11, 2016

((yoga OR asana OR pranayama OR dhyana OR yogi OR yogic) AND (back pain OR lumbago OR dorsalgia OR lumbar pain OR

sciatica OR coccydynia OR coccyx OR backache)), received from 11/01/2014 to 03/11/2016

2014 search

Advanced search, search terms field: ((yoga OR asana OR pranayama OR dhyana OR yogi OR yogic) AND back pain)

WHO ICTRP

Basic search: Yoga and back pain

Appendix 3. The GRADE approach to evidence synthesis

We categorized the certainty of evidence as follows.

• High (⊕⊕⊕⊕): further research is very unlikely to change the confidence in the estimate of effect.

• Moderate (⊕⊕⊕©): further research is likely to have an important impact in the confidence in the estimate of effect.

• Low (⊕⊕©©): further research is very likely to have an important impact on our confidence in the estimate of effect and is

likely to change the estimate.

• Very low (⊕©©©): any estimate of effect is very uncertain.

We graded the evidence available to answer each subquestion on the domains following criteria based on Ryan 2016.

1. Risk of bias

Confidence in the estimate of the effect decreases if studies have major limitations in design and conduct. We assessed five types of bias,

described in detail in Table 1 and Table 2:

• selection bias (random sequence generation, allocation concealment, group similarities at baseline);

• performance bias (blinding of participants, blinding of personnel or care providers, cointerventions, compliance);

• attrition bias (incomplete outcome data, intention-to-treat analysis);

• detection bias (blinding of outcome assessors, timing of outcome assessments);

• reporting bias (selective reporting).

The certainty of evidence was downgraded one level for an estimate of effect that relied on studies with a high risk of bias in one of

these domains. The certainty of evidence was downgraded by two levels for an estimate of effect that relied heavily (i.e. approximately

50% or greater weight in the meta-analysis) on studies with a high risk of bias in two or more of these domains.

2. Inconsistency

Inconsistency refers to heterogeneity between studies that does not have a plausible explanation. The I2 statistic is an estimate of the

percentage of the variability in effect estimates that is due to clinical or methodological heterogeneity rather than chance. An I2 statistic

of 30% to 60% may represent moderate heterogeneity, 50% to 90% may represent substantial heterogeneity, and 75% to 100% may
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represent considerable heterogeneity (Deeks 2011). The design and conduct of yoga interventions for low-back pain are highly variable

and, therefore, heterogeneity is expected.

The certainty of evidence was downgraded by one level when heterogeneity was substantial (i.e. when I2 ≥ 50%), and by two levels

when heterogeneity was considerable (i.e. when I2 ≥ 75%), unless there was a plausible explanation for the heterogeneity.

3. Indirectness

Indirectness refers to a mismatch between the population, intervention, comparator, or outcomes for the studies included in the review

and the population, intervention, comparator, or outcomes for the research question being posed by the systematic review. The certainty

of evidence was downgraded by one level when there was indirectness for one element of the research question (e.g. population) and

by two levels when there was indirectness for two or more elements of the research question.

4. Imprecision

Imprecision refers to uncertainty in the results due to few participants or to wide confidence intervals.

We used the following guidance in judging imprecision.

For continuous outcomes

An outcome was downgraded one level for imprecision if:

• the total number of participants was fewer than 400; or

• the 95% confidence interval around the estimate of effect covered both no effect and a minimally important difference for that

outcome, or if a minimally important difference was not prespecified, no effect and a standardized mean difference (SMD) of ± 0.5.

An outcome was downgraded two levels for imprecision if both points above were true.

For dichotomous outcomes

An outcome was downgraded one level for imprecision if:

• the total number of events was less than 300; or

• the 95% confidence interval around the estimate of effect included both no effect and either appreciable benefit or appreciable

harm. The threshold for ’appreciable benefit’ or ’appreciable harm’ was a relative risk reduction (RRR) or relative risk increase (RRI)

greater than 25%.

An outcome was downgraded two levels for imprecision if both points above were true.

5. Publication bias

Publication bias refers to the selective publication of studies, which may bias the estimate of effect that is based on available studies.

The certainty of evidence was downgraded by one level if a funnel plot to assess the potential for small-study bias suggests that

publication bias was present, or there was any other reason to strongly suspect that publication bias was present.
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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

We planned to examine outcomes at short-term (closest to four weeks), intermediate-term (closest to six months), and long-term (closest

to one year) time points. Several studies measured outcomes at six weeks and six months but also at three months. Therefore, we added

a short-to-intermediate term (closest to three months) time point to capture the changes over time in the effects of the intervention.

We listed yoga versus no treatment or waiting list, yoga versus minimal intervention (e.g. booklets), and yoga versus usual care as

separate comparisons in the protocol. We also listed yoga plus an intervention versus the intervention alone as a comparison for which

we would consider control conditions separately. However, in our analyses, we grouped together the studies in which yoga was compared

to no treatment or a waiting list, a minimal intervention, or usual care, because we believe that the control conditions were clinically

comparable. We also included in this grouping studies in which yoga plus education (such as a book or lectures) was compared to

education alone.

We clarified the definition of chronic low back pain under the ’Types of participants’ section.

We planned to have two authors use a standardized and pilot-tested form to independently extract data on study design, setting and

sponsorship, study participants, components of yoga and comparison interventions, and outcomes. We only had one author available

to extract data on study design, setting, study participants, components of yoga and comparison interventions, but a second author

checked all extracted data. We had two authors extract data on outcomes (as planned) and sponsorship (as planned, as part of the risk

of bias assessment).

We did not assess the inter-rater reliability of the ’Risk of bias’ assessment.

We initially planned to summarize outcome data using the mean difference (MD) when the studies used the same scale, and the

standardized mean difference (SMD) when studies used different scales for the same underlying concept. Most comparisons used

different scales and we used the SMD for those comparisons, then for consistency across time points and comparability with other

meta-analyses of yoga for low back pain we chose to use the SMD for all meta-analyses.

Instead of using the MD (when the same scale was used in individual studies) or the SMD (when different scales were used across

studies) for pain outcomes, we followed the suggestion of a peer reviewer to transform all pain outcomes to a 0 to 100 scale and use

the MD. The peer reviewer also suggested that we use a measure of clinically significant difference in pain that is measured on a 0- to

100-point scale, and we identified and used such a measure to report whether changes were clinically significant. Due to this change

from the protocol, we also added sensitivity analyses comparing the MD and SMD results for pain outcomes, and observed that they

were broadly consistent.

We did not specify in the protocol that we would use absolute risk difference (RD) to report adverse events.

We did not prespecify whether we preferred to use endpoint or change data in our data extraction and analyses. Most studies presented

only endpoint data, one presented only change data, and three contained both endpoint and change data (or both types of data were
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made available by the study authors). For our main analyses, we used endpoint data for the SMD, and we carried out separate sensitivity

analyses with change data when change data were available.

We did not prespecify whether we preferred to use adjusted or unadjusted outcome data in our data extraction and analyses. When

both adjusted and unadjusted outcome data were available, we used adjusted data.

We did not report an assessment of clinical relevance of individual studies, neither did we incorporate this assessment in the clinical

implications of the review, as the Cochrane Back and Neck group no longer recommends this assessment (Furlan 2015a).
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