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ABSTRACT

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 recommend exercise therapy. Yoga is a mind-body exercise sometimes used for non-specific
low back pain.

Objectives

To evaluate the benefits and harms of yoga for treating chronic non-specific low back pain in adults compared to sham yoga, no specific
treatment, a minimal intervention (e.g. education), or another active treatment, focusing on pain, function, quality of life, and adverse
events.

Search methods

We used standard, extensive Cochrane search methods. The latest search date was 31 August 2021 without language or publication status
restrictions.

Selection criteria

We included randomized controlled trials of yoga compared to sham yoga, no intervention, any other intervention and yoga added to
other therapies.

Data collection and analysis

We followed standard Cochrane methods. Our major outcomes were 1. back-specific function, 2. pain, 3. clinical improvement, 4. mental
and physical quality of life, 5. depression, and 6. adverse events. Our minor outcome was 1. work disability. We used GRADE to assess
certainty of evidence for the major outcomes.

Main results

We included 21 trials (2223 participants) from the USA, India, the UK, Croatia, Germany, Sweden, and Turkey. Participants were recruited
from both clinical and community settings. Most were women in their 40s or 50s. Most trials used iyengar, hatha, or viniyoga yoga. Trials
compared yoga to a non-exercise control including waiting list, usual care, or education (10 trials); back-focused exercise such as physical
therapy (five trials); both exercise and non-exercise controls (four trials); both non-exercise and another mind-body exercise (gigong) (one
trial); and yoga plus exercise to exercise alone (one trial). One trial comparing yoga to exercise was an intensive residential one-week
program, and we analyzed this trial separately. All trials were at high risk of performance and detection bias because participants and
providers were not blinded to treatment, and outcomes were self-assessed.

Yoga for chronic non-specific low back pain (Review) 1
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We found no trials comparing yoga to sham yoga.

Low-certainty evidence from 11 trials showed that there may be a small clinically unimportantimprovement in back-specific function with
yoga (mean difference [MD] -1.69, 95% confidence interval [CI] —2.73 to —0.65 on the 0- to 24-point Roland-Morris Disability Questionnaire
[RMDQ], lower = better, minimal clinically important difference [MCID] 5 points; 1155 participants) and moderate-certainty evidence from
nine trials showed a clinically unimportant improvement in pain (MD -4.53, 95% Cl -6.61 to —2.46 on a 0 to 100 scale, 0 no pain, MCID 15
points; 946 participants) compared to no exercise at three months. Low-certainty evidence from four trials showed that there may be a
clinical improvement with yoga (risk ratio [RR] 2.33, 95% CI 1.46 to 3.71; assessed as participant rating that back pain was improved or
resolved; 353 participants). Moderate-certainty evidence from six trials showed that there is probably a small improvement in physical and
mental quality of life (physical: MD 1.80,95% C1 0.27 to 3.33 on the 36-item Short Form [SF-36] physical health scale, higher =better; mental:
MD 2.38, 95% Cl 0.60 to 4.17 on the SF-36 mental health scale, higher = better; both 686 participants). Low-certainty evidence from three
trials showed little to no improvement in depression (MD —1.25, 95% Cl -2.90 to 0.46 on the Beck Depression Inventory, lower = better; 241
participants). There was low-certainty evidence from eight trials that yoga increased the risk of adverse events, primarily increased back
pain, at six to 12 months (RR 4.76, 95% Cl 2.08 to 10.89; 43/1000 with yoga and 9/1000 with no exercise; 1037 participants).

For yoga compared to back-focused exercise controls (8 trials, 912 participants) at three months, we found moderate-certainty evidence
from four trials for little or no difference in back-specific function (MD -0.38, 95% Cl -1.33 to 0.62 on the RMDQ, lower = better; 575
participants) and very low-certainty evidence from two trials for little or no difference in pain (MD 2.68, 95% Cl -2.01 to 7.36 on a 0 to 100
scale, lower = better; 326 participants). We found very low-certainty evidence from three trials for no difference in clinical improvement
assessed as participant rating that back pain was improved or resolved (RR 0.97, 95% CI 0.72 to 1.31; 433 participants) and very low-
certainty evidence from one trial for little or no difference in physical and mental quality of life (physical: MD 1.30, 95% CI —0.95 to 3.55 on
the SF-36 physical health scale, higher = better; mental: MD 1.90, 95% CI —-1.17 to 4.97 on the SF-36 mental health scale, higher = better;
both 237 participants). No studies reported depression. Low-certainty evidence from five trials showed that there was little or no difference
between yoga and exercise in the risk of adverse events at six to 12 months (RR 0.93, 95% CI 0.56 to 1.53; 84/1000 with yoga and 91/1000
with non-yoga exercise; 640 participants).

Authors' conclusions

There is low- to moderate-certainty evidence that yoga compared to no exercise results in small and clinically unimportant improvements
in back-related function and pain. There is probably little or no difference between yoga and other back-related exercise for back-related
function at three months, although it remains uncertain whether there is any difference between yoga and other exercise for pain and
quality of life. Yoga is associated with more adverse events than no exercise, but may have the same risk of adverse events as other exercise.
In light of these results, decisions to use yoga instead of no exercise or another exercise may depend on availability, cost, and participant
or provider preference. Since all studies were unblinded and at high risk of performance and detection bias, it is unlikely that blinded
comparisons would find a clinically important benefit.

PLAIN LANGUAGE SUMMARY

Yoga for chronic non-specific low back pain
Key message

For people with long-lasting low back pain without a known cause (chronic non-specific low back pain), after three months of doing yoga or
not doing yoga, yoga is probably better than not doing exercise for improving pain and back-related function, although the improvements
are small.

There is probably little or no difference between yoga and other types of back-focused exercise in improving back-related function, but we
are uncertain about differences between yoga and other exercise for improving pain.

Back pain was the most common harm reported in yoga trials. Risk of harms was higher with yoga than with no yoga, but similar for yoga
and other exercise. There was no suggestion that yoga was associated with a risk of serious harms.

What is non-specific low back pain?

Low back pain is a common health problem. In many cases, there is no known cause for the pain and it is termed 'non-specific' back pain.
For some people, the pain may last for three months or more and at this point it is termed 'chronic.' Non-specific low back pain is usually
treated with over-the-counter pain medicines and exercise, and does not require surgery or other invasive procedures. Yoga is sometimes
used to help treat or manage low back pain.

What did we want to find out?

We wanted to find out if yoga improves function (for example, ability to walk, do jobs around the house, getting dressed), pain and quality
of life associated with low back pain.

What did we do?

Yoga for chronic non-specific low back pain (Review) 2
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We searched medical databases for clinical trials comparing yoga practices using physical postures (often called 'hatha yoga') to any other
treatment, sham (pretend) yoga, or to no treatment in adults (aged 18 years or older). We also included trials comparing yoga added to
other treatments, versus those other treatments alone.

What did we find?

We included 21 trials with 2223 participants. Ten trials were carried out in the USA, five in India, two in the UK, and one each in Croatia,
Germany, Sweden, and Turkey. Most participants were women in their 40s or 50s.

Key results
No trials compared yoga to sham yoga.

Ten trials compared yoga to non-exercise, which included usual care, delayed yoga treatment, or education (e.g. booklets and lectures).
Six trials compared yoga to back-focused exercise or similar exercise programs. Five trials compared yoga, non-exercise, and another form
of exercise.

At three months, there was low- to moderate-quality evidence that yoga was slightly better than no exercise in improving back function
and pain, but the differences were not sufficiently important to the person with low back pain. There was low-quality evidence for more
clinical improvement with yoga. There was moderate-quality evidence for a slight improvement in both physical (able to be active) and
mental (emotional problems) quality of life and low-quality evidence for little to no improvement in depression.

At three months, there was moderate-quality evidence that there was little or no difference between yoga and other types of exercise in
improving back function. Evidence was very-low quality for effects on pain at three months and we remain uncertain whether there is
any difference between yoga and other exercise for pain. Evidence was also of very-low quality for clinical improvement and changes in
physical and mental quality of life.

The most common harms reported in the trials were increased back pain. There was low-quality evidence that the risk of harms was higher
with yoga than with non-exercise, and low-quality evidence that the risk of harms was similar between yoga and back-focused exercise.
None of the trials reported yoga to be associated with a risk of serious side effects.

What are the limitations of the evidence?

Because we did not find any trials comparing yoga to sham yoga, we cannot say how yoga would affect low back pain if people did not
know they were doing yoga. Participants in all the trials were aware of whether they were practicing yoga or not, and this may have
influenced their interpretation of whether their back pain had changed. In addition, some trials were very small, there were few trials in
some comparisons, and the trials in some comparisons had inconsistent results. Therefore, we downgraded the quality of the evidence
to moderate, low, or very low.

How up to date is this evidence?

The evidence is current to August 2021.

Yoga for chronic non-specific low back pain (Review) 3
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



“p¥7 ‘suos 13 A31IM uyor Aq paysiiqnd ‘uoneioqe|jod aueyd0) ay L zzoz @ y3uAdod

(ma1nay) ured yaeq moj d13199ds-uou 31u0ayd 10} eSoA

SUMMARY OF FINDINGS

Summary of findings 1. Yoga compared to sham yoga for chronic non-specific low back pain

Yoga compared to sham yoga for chronic non-specific low back pain

Patient or population: people with chronic non-specific low back pain
Settings: any
Intervention: yoga

Comparison: sham yoga

Outcomes Anticipated absolute effects Relative effect  No of partici-
(95% Cl) (95% CI) pants
(studies)

Risk withsham  Risk with yoga
yoga

Certainty of
the evidence
(GRADE)

Comments

Back-specific functional status — — — —

No relevant studies.

Pain — — — —

No relevant studies.

Physical quality of life — — — —

No relevant studies.

Mental quality of life — = — —

No relevant studies.

Depression — — - —

No relevant studies.

Adverse events — — — _

No relevant studies.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: confidence interval.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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Summary of findings 2. Yoga compared to non-exercise for chronic non-specific low back pain

Yoga compared to non-exercise (a waiting list, a minimal intervention, or usual care) for chronic non-specific low back pain

Patient or population: people with chronic non-specific low back pain

Setting: mix of participants seeking medical care and participants in the community

Intervention: yoga

Comparison: non-exercise (a waiting list, a minimal intervention [e.g. education], or usual care)

Outcomesa Anticipated absolute effects* (95% Relative effect  N¢ of partici- Certainty of Comments

Cl) (95% ClI) pants the evidence

(studies) (GRADE)

Risk withnon-  Risk with yoga

exercise
Back-specific functional Mean back-spe- TheMDwas1.69 — 1155 DO Yoga may result in a slight improvement
status cific function points lower in (11 RCTs) Lowbic in back-specific function but the differ-
Assessed with RMDQ was 7.24 points  the yoga group ence in improvement between groups did

(SD 5.45) (2.73 lower to not reach the predefined clinically rele-
Scale 0-24, lower = better, 0.65 lower) vant difference (a 5-point reduction on
MCID 5 points the RMDQ). The corresponding risk esti-

mated using the SMD was -0.31 (95% Cl

Follow-up: 3 months ~0.50 to ~0.12).
Pain Mean pain was The MDwas 4.53 — 946 SDDO Yoga probably results in a slight reduc-

25.24 points (SD  points lower in (9 RCTs) Moderateb tion in pain but the difference in pain re-
Assessed with numerical 12.23) the yoga group duction between groups did not reach
scale 0-100, lower = better, (6.61 lower to the predetermined clinically relevant dif-
MCID 15 points 2.46 lower) ference (a 15-point reduction on a 0-100
Follow-up: 3 months scale).
Clinical improvement 195 per 1000 454 per 1000 RR2.33 353 SPOO Yoga may increase the risk of clinical im-

(284 to 723) (1.46t0 3.71) (4 RCTs) Lowb.d provement.

Assessed as participant rat-
ing that back pain was im-
proved or resolved.

Improvement measured dif-
ferently in each study

Follow-up: 3 months

Absolute difference 26% higher (9% high-

er to 53% higher); NNTB 4 (95% Cl 2 to 12).
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Physical quality of life Mean physical The MDwas1.80 — 686 300 Yoga probably results in a slightly greater
quality of life higher in the yo- (6 RCTs) ModeratebP improvement in physical quality of life.

Assessed with physical scorewas41.2  gagroup (0.27

health score on the SF-36. points (SD 9) higher to 3.33 The corresponding risk estimated using

_ higher) the SMD was 0.20 (95% CI 0.03 to 0.37).

Scale 0-100, higher = better

Follow-up: 3 months

Mental quality of life Mean mental The MDwas 2.38  — 686 ®BDO Yoga probably results in a slightly greater
quality of life higher in the yo- (6 RCTs) Moderateb improvement in mental quality of life.

Assessed with mental scorewas44.2  gagroup (0.60

health score on the SF-36. points (SD11.9)  higher to 4.17 The corresponding risk estimated using

_ higher) the SMD was 0.20 (95% CI 0.05 to 0.35).

Scale 0-100, higher = better

Follow-up: 3 months

Depression Mean depres- The MDwas1.25 — 241 ®B00 Yoga may result in little or no greater re-
sion score was lower in the yoga (3 RCTs) Lowb.d duction in depression. The corresponding

Assessed with: Beck Depres- g1 points (SD group (2.90 lower risk estimated using the SMD was —0.19

sion Inventory. 6.58) t0 0.46 higher (95% Cl -0.44 to 0.07).

Scale 0-63, lower = better

Follow-up: 3 months

Adverse events 9 per 1000 43 per 1000 RR4.76 1037 PO Yoga may result in an increased risk of ad-

(19 to 98) (2.08 to 10.89) (8 RCTs) Lowb.e verse events.

(1 participant withdrew due
to increased back pain)

Follow-up: up to 12 months

Absolute increase 3% (1% to 9%); NNTH
30(95% Cl 12 to 103).

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; MCID: minimal clinically important difference; MD: mean difference; NNTB: number needed to treat for an additional beneficial outcome; NNTH:
number needed to treat for an additional harmful outcome; RCT: randomized controlled trial; RMDQ: Roland-Morris Disability Questionnaire; RR: risk ratio; SD: standard
deviation; SF-36: 36-item Short Form; SMD: standardized mean difference.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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dWhen there was more than one study for an outcome, we chose the control group mean from the included study that had the most representative population and the greatest
weight in the meta-analysis. For back-specific function and pain this was Tilbrook 2011, for physical and mental quality of life this was Saper 2017, and for depression this was
Williams 2009.

bDowngraded one level for risk of performance and detection bias due to no blinding of the intervention.

cDowngraded one level for inconsistency due to unexplained variation between studies (Chi? test statistically significant and 12 > 50%).

dDowngraded one level for imprecision: the number of participants in the analysis was lower than indicated in GRADE guidance (fewer than 400 participants).
eThere were fewer than 300 events in the analysis, and we downgraded for imprecision.

Summary of findings 3. Yoga compared to exercise for chronic non-specific low back pain

Yoga compared to exercise for chronic non-specific low back pain

Patient or population: people with chronic non-specific low back pain
Setting: mix of participants seeking medical care and participants in the community
Intervention: yoga

Comparison: another exercise intervention such as stretching or physical therapy

Outcomes?a Anticipated absolute effects* (95% CI)  Relative effect  N¢ of partici- Certainty of Comments
(95% CI) pants the evidence
Risk with anoth-  Risk with yoga (studies) (GRADE)

er active inter-
vention: yoga

compared to ex-
ercise
Back-specific functional sta- The mean back- The MD was 0.38 — 575 Tl I0) Yoga probably results in little to no
tus specific function points lower in the (4 RCTs) Moderateb difference in back-specific function
was 4.5 points yoga group (1.33 compared with other exercise.
Assessed with RMDQ (SD 3.8) lower to 0.62 high-
er) The corresponding risk estimated
Scale 0-24, lower = better, using the SMD was -0.08 (95% Cl
MCID 5 points -0.28t0 0.13).
Follow-up: 3 months
Pain The mean pain The MD was 2.68 — 326 lelelo) We are uncertain whether there is
Assessed with numerical scale  score was 50 points higher in (2RRCTs) Very low¢c.d any difference in pain.
0-100, lower = better, MCID 15  points (SD 21) the yoga group
points (2.01 lower to 7.36
higher)

Follow-up: 3 months
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Clinical improvement 474 per 1000 460 per 1000 RR0.97 433 ICIolC) We are uncertain whether there is
(341 to 621) (0.72t0 1.31) (3RCTs) Very lowc.de any difference in the risk of clinical

Assessed as participant rating improvement.
that back pain was improved
or resolved.
Improvement measured dif-
ferently in each study
Follow-up: 3 months
Physical quality of life The mean physi- The MD was 1.30 — 237 ICIolC) We are uncertain whether there is

) ) cal quality of life points higher in (1RCT) Very low¢c.d any difference in physical quality of
Assessed with physical health  score was 40.1 the yoga group life.
score on the SF-36. points (SD 9) (0.95 lower to 3.55

. higher) The corresponding risk using the

Scale 0-100, higher = better SMD was 0.15 (95% Cl -0.11 to 0.40).
Follow-up: 3 months
Mental quality of life The mean men- The MD was 1.90 — 237 ®OOO We are uncertain whether there is

) tal quality of life points higher in (LRCT) Very lowc.d any difference in mental quality of
Assessed with mental health  score was 45.2 the yoga group life.
score on the SF-36. points (SD 11.7) (1.17 lower to 4.97

] higher) The corresponding risk using the
Scale 0-100, higher = better SMD was 0.16 (95% CI -0.10 to 0.41).
Follow-up: 3 months
Depression — — — — — Not reported.
Adverse events 91 per 1000 84 per 1000 RR0.93 640 ®B00 There may be little to no difference
(51 to 139) (0.56 to 1.53) (5 RCTs) Lowb.d in adverse events between yoga and

Follow-up: up to 12 months

other exercise.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; MCID: minimal clinically important difference; MD: mean difference; RCT: randomized controlled trial; RMDQ: Roland-Morris Disability Question-

naire; RR: risk ratio; SD: standard deviation; SF-36: 36-item Short Form; SMD: standardized mean difference.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Kieaqi (JF)
aueayrory \

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“P17 ‘suos 73 A3)IM uyor Aq paysiignd ‘uoiieloqe)jod auelyd0) ay L zzoz © y3uAdod

(ma1nay) ured yaeq moj d13199ds-uou 31u0ayd 10} eSoA

dWhen there was more than one study for an outcome, we chose the control group mean from the included study that had the most representative population and the greatest
weight in the meta-analysis. For back-specific function this was Sherman 2011, and for pain and physical and mental quality of life this was Saper 2017.

bDowngraded one level for risk of performance and detection bias due to no blinding of the intervention.

cDowngraded two levels for risk of performance and detection bias due to no blinding of the intervention and attrition bias due to loss to follow-up.

dDowngraded one level for imprecision: the number of participants or events in the analysis was lower than indicated in GRADE guidance (fewer than 400 participants or fewer
than 300 events).

eDowngraded one level for inconsistency due to unexplained variation between studies (Chi*test statistically significant and I? > 50%).
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BACKGROUND

Description of the condition

Low back pain, defined as pain or discomfort in the area between
the lower rib and the gluteal folds (Koes 2006), is a common
condition. The latest estimate of the prevalence of low back pain
from the Global Burden of Disease (GBD) study 2019 are 568
million cases worldwide, an increase of 13.5% from the estimated
prevalence in 2010 (GBD 2020). The condition is responsible for
2.5% of disability-adjusted life years (DALY) and for 63.7 million
years lived with disability (YLDs) which is approximately 7.4% of
YLDs worldwide (GBD 2020). Low back pain is common in men and
women from youth into old age and is among the top 10 causes of
DALYs from age 10 to 24 years onwards, only falling to 13th place
among people aged 75 years or greater (GBD 2020). Low back pain is
common in high-income countries; in the 2018 US National Health
Interview Survey (NHIS), approximately 30% of adults aged 18 years
or greater reported low back pain in the past three months, an
estimate that hasremained stable since 2015 (NHIS 2018). However,
low back pain is a global issue. When countries are classified by the
sociodemographic index (SDI), a composite of income per capita,
education, and fertility, low back pain is the top cause of YLDs in
high, high-middle, and middle SDI countries, while it is the third
cause in low-middle SDI countries and the second cause in low SDI
countries (GBD 2017). Low back pain is not only associated with
disability and lost working days but also high numbers of medical
visits and substantial direct healthcare costs (Dagenais 2008; Lo
2020; Luckhaupt 2019).

Back pain is sometimes associated with a likely etiology (e.g.
radiculopathy or spinal stenosis), but most low back pain cases
are of unknown origin and are classified as mechanical or non-
specific (Will 2018). Low back pain may also be classified according
to the duration of pain. Acute and subacute low back pain is pain
that lasts for four weeks to less than 12 weeks and chronic low
back pain is pain that lasts for 12 weeks or more (Oliveira 2018).
Most episodes of low back pain improve during the first six weeks
(Buchbinder 2012; Costa 2012). However, it is common for some
pain and disability to persist or recur (Heuch 2013; Pengel 2003).
For example, among primary care patients with low back pain, it is
estimated that 26% still have pain or impaired functional status at
three to six months and 21% have persistent problems at one year
(Chou 2010). Meanwhile, 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 (Machado 2017; Pengel
2003; Stanton 2008). Research suggests that most people with
low back pain experience a low or medium level of pain that is
either persistent or fluctuating (Axén 2013; Kongsted 2016). Global
estimates of the prevalence of chronic low back pain vary but range
up to 23% (Airaksinen 2006; Balague 2012). In the 2009 to 2010 US
National Health and Nutrition Examination Survey, the prevalence
of chronic low back pain, defined as a history of pain occurring
almost every day and lasting at least three months, was 13.1% in
adults aged 20 to 69 years (Shmagel 2016). These recurrent, severe,
chronic (or a combination of these) cases are responsible for much
of the disability and related costs due to low back pain (Dutmer
2019; Luo 2004).

The usual treatment for low back pain is reassurance, self-
care, and non-prescription medication. For chronic low back
pain, there is some variation across guidelines, but most
treatment guidelines suggest non-steroidal anti-inflammatory

drugs, psychosocial approaches, and antidepressants when
necessary, and all treatment guidelines suggest exercise therapies
(Oliveira 2018). There is variation in the types (e.g. stretching, tai-
chi, yoga) and delivery modes (e.g. one-on-one classes, group
classes) of exercise therapy that are recommended (Oliveira 2018).
Guidance suggests that treatments should be tailored to the needs
and preferences of the individual (NICE 2016); however, evidence
showing one form of exercise is better than another is not available
and there is no guidance on selecting one exercise approach over
another or when specific exercise therapies are warranted (Foster
2018).

Description of the intervention

Yoga is a mind-body practice originating from ancient India that
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 breathing
(pranayama), and frequently also the incorporation of meditation
(dhyana) (Hayes 2010; Hewitt 2001). 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 (IAYT
2016). Yoga has been suggested as being useful in managing pain
and associated disability across a range of conditions, including
back pain (Bussing 2012; McCall 2007). 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
changesin physiologic, behavioral, and psychological factors (Wren
2011). Potential mechanisms for these changes include improved
flexibility 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 (Daubenmier 2012; Sorosky
2008).

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 (Birdee 2008; Wolsko 2003). Yoga continues to be a
commonly used therapy for low back pain, a highly prevalent,
recurrent, and bothersome health problem for which there are no
clearly satisfactory treatments. Several new randomized controlled
trials (RCTs) examining yoga for the treatment of chronic non-
specific low back pain have been completed since the initial
publication of this review. Therefore, it is important to prepare an
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updated critical evaluation of the evidence for yoga as a treatment
for low back pain, and update our initial review.

OBJECTIVES

To evaluate the benefits and harms of yoga for treating chronic
non-specific low back pain in adults compared to sham yoga,
no specific treatment, a minimal intervention (e.g. education), or
another active treatment, focusing on pain, function, quality of life,
and adverse events.

METHODS

Criteria for considering studies for this review
Types of studies

We included RCTs, including parallel, cross-over, and cluster
designs. 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 current
chronic non-specific low back pain. We defined chronic low back
pain as pain with a duration of three months or more (Chou 2007;
van Tulder 2006). 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 class length, 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 nointervention. 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 a sham yoga intervention;

« 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 no specific
intervention);

« yogaversus 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 an intervention versus that intervention alone,
for which different types of co-intervention were considered
separately (e.g. yoga plus drugs versus drugs alone, yoga plus
exercise versus exercise alone).

Studies with co-interventions were allowed, if the co-interventions
were comparable between intervention groups (e.g. both groups
were allowed the use of pain relief 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 12 months) time points.

Major outcomes

« Back-specific functional status (e.g. as measured by the Roland-
Morris Disability Questionnaire [RMDQ])

« Pain (e.g. as measured by the visual analog scale [VAS] for pain)
« Clinicalimprovement (as defined by each study)

« Measures of mental or physical quality of life (e.g. as measured
on the 36-item Short Form [SF-36])

+ Depression (as measured by each study)
« Adverse events

Minor outcomes

« Measures of work disability

The suggested threshold for a minimal clinically important
difference (MCID) on the RMDQ is a 5-point reduction or a
30% reduction from baseline (Jordan 2006), and the suggested
threshold for a MCID on a 0- to 100-point VAS scale measuring pain
is a 15-point reduction or a 30% reduction from baseline (Ostelo
2008). We acknowledge that the MCID is intended to measure the
change in individual patients and not changes within or between
groups (Chung 2017). However, current definitions for moderate
effect size based on mean between-group differences are similar
(i.e.a moderate effect is greater than 2 to 5 points on the RMDQ and
10to 20 points on a 0- to 100- point VAS scale measuring pain) (Chou
2017). In the absence of established MCID values for between-
group differences, we used the threshold of 5 points between-group
difference on the RMDQ and 15 points between-group difference on
a 0- to 100-point VAS scale to estimate the clinical importance of
effect estimates.

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 31
August 2021 without restrictions to language or publication status:

« Cochrane Back and Neck group Trials Register (CRS web; 31
August 2021; Appendix 1);

« Cochrane Complementary Medicine Field Trials Register (CRS
web; 31 August 2021; Appendix 2);

« Cochrane Central Register of Controlled Trials (CENTRAL,
searched via CRS Web; 31 August 2021; Appendix 1);

+ MEDLINE (Epub Ahead of Print, In-Process & Other Non-Indexed
Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)) (OvidSP,
1946 to 31 August 2021; Appendix 1);

« Embase (OvidSP, 1980 to 2021 week 34) and Embase Classic
+Embase (OvidSP, 1947 to 31 August 2021; Appendix 1);

« Cumulative Index to Nursing and Allied Health Literature
(CINAHL) (EBSCO, 1981 to 31 August 2021; Appendix 1);
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« PsycINFO (OvidSP, 2002 to May week 4 2019; APA, 1806 to August
Week 4 2021 Appendix 2);

« Allied and Complementary Medicine Database (AMED) (OvidSP,
1985 to 31 August 2021; Appendix 2);

o IndMED (indmed.nic.in/; last searched 2018; Appendix 2);

« US National Institutes of Health ClinicalTrials.gov (31 August
2021; Appendix 2);

« World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP; 31 August 2021 Appendix 2).

In 2018, we began searching MEDLINE (Epub Ahead of Print, In-
Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and
Ovid MEDLINE(R)), which allows multiple MEDLINE databases to be
searched through one Ovid interface. In 2018, we began searching
CENTRAL, the Cochrane Back and Neck group Trials Register and
the Complementary Medicine Field Trials Register through CRS
Web. We have not been able to access the INndMED database since
2018. PsycINFO's provider changed from OvidSP to APA in 2020.

Searching other resources

We screened the reference lists of included studies and contacted
expertsin thefield (e.g. authors of included studies) for information
on additional trials, including unpublished or ongoing studies.

Data collection and analysis
Selection of studies

Two review authors (LSW and NS or SH) independently screened
the titles and abstracts of the references retrieved from updated
searches. We obtained the full text for references that either author
considered to be potentially relevant. Two review authors (LSW
and NS, SH, or RV) independently assessed the full-text references
for inclusion according to the Criteria for considering studies for
this review. When study reports were unclear about inclusion or
exclusion criteria, one review author (LSW, NS, or RV) contacted
the study authors for clarification. We resolved disagreements by
consensus or by consultation with a third review author (NS or SH).

Data extraction and management

One review author (LSW) used a standardized and pilot-tested
form to extract data on study characteristics, and a second review
author (NS) checked these data. Two review authors (LSW and KP)
independently extracted data on funding or sponsorship.

Two review 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 study authors to obtain the information, and reported the
results of these contacts in the Notes section of the Characteristics
of included studies table. When studies reported back-related
function using multiple scales, we extracted data from, in order
of preference, the RMDQ and the Oswestry Disability Index or
Oswestry Low Back Pain Disability Questionnaire. When studies
reported pain data 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
endpointand change data were available, we used endpointdatain
our primary analysis. In cases where neither endpoint nor change
data were available, one review author (RV) used Plot Digitizer to
extract endpoint values from figures (Jelicic Kadic 2016). We used
these values together with the baseline standard deviation (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. We resolved disagreements on dually
extracted information by consensus.

Assessment of risk of bias in included studies

Two review authors (LSW, KP) independently assessed the risk
of bias for each included study using the 13 risk of bias items
recommended by the Cochrane Neck and Back group (Furlan
2015a). These items are an adaptation of the risk of bias criteria
described in the Cochrane Handbook of Systematic Reviews of
Interventions (Higgins 2011a). 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 used the ratings of risk of bias to produce a
summary of the risk of bias in each study across five domains:
selection bias, performance bias, detection bias, attrition bias, and
reporting bias (Higgins 2017). We expected most studies to have
a high risk of performance and detection bias because the yoga
intervention cannot be blinded and we expected most outcomes to
be self-reported. We classified studies as having a high risk of bias
if they had a high or unclear risk of selection bias, high or unclear
risk of attrition bias, or a high risk of reporting bias. We conducted
a sensitivity analysis for the major 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
improvement, adverse events) by calculating therisk ratio (RR) with
95% confidence intervals (Cl). We analyzed continuous outcomes
(i.e. back-related function, pain, quality of life, depression) by
calculating the mean difference (MD) when studies used the same
scale or standardized mean difference (SMD) when studies used
different scales, with 95% Cls. When we calculated SMDs, we
did not combine endpoint and change values (Deeks 2011). We
considered a minimum clinically important change on the 0 to
100 pain scale to be 15 (Ostelo 2008). For non-pain outcomes, we
used Cohen's three levels for the size of between-group effects
to classify the effect estimates as small (SMD at least 0.2 but less
than 0.5), medium (SMD from 0.5 to less than 0.8), or large (SMD
0.8 or greater) (Cohen 1988). We additionally used the original
scale to report the MD for results when the effects were based
upon a single study or multiple studies using the same scale.
When the effects were based upon multiple studies using different
scales, we chose a representative study or studies using a single
familiar scale, calculated the pooled SD of all studies using the
familiar scale, and used this information to re-express the SMD
in MD units of that familiar scale (Schiinemann 2019). We also
reported the absolute and relative percent differences using the
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single familiar scale. Finally, we used the Dr Chris Cates' Visual Rx
(www.nntonline.net/visualrx/) to calculate the number needed to
treat for an additional beneficial outcome (NNTB) or an additional
harmful outcome (NNTH) for all dichotomous estimates that were
statistically significant. Measures of treatment effect are considered
significant when P was less than 0.05 or the 95% ClI excluded one
(for the RR) or zero (for the MD or SMD).

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 2011b), 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 major outcomes were
missing or incomplete.

Assessment of heterogeneity

We assessed clinical heterogeneity (i.e. differences in study
populations, interventions, and outcomes) between studies
qualitatively. For studies that we judged to have sufficient clinical
homogeneity to combine in a meta-analysis, we assessed statistical
heterogeneity using the I? statistic, which describes the percentage
of the variability in the effect estimate that is due to clinical or
methodologic heterogeneity rather than to chance. An I? 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 used funnel plots to assess the potential for small-study bias in
meta-analyses that included at least 10 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
assessment were clinically comparable across trials, we carried
out a meta-analysis using Review Manager 5 (Review Manager
2014). We used a random-effects model because we expected
some between-study variation. When the data were considered not
sufficiently clinically similar to be combined in a meta-analysis,
we described the results from clinically comparable trials using
narrative synthesis methods.

Regardless of whether sufficient data were available to use
quantitative analyses to summarize the data, two review authors
(LSW, NS) independently assessed the overall certainty of
the evidence for each comparison/outcome, using the GRADE
approach and GRADEpro GDT (GRADEpro GDT), as recommended
in the Cochrane Handbook of Systematic Reviews of Interventions
(Higgins 2011b; Schiinemann 2019), and adapted in the updated
Cochrane Back and Neck group 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
generalizable), imprecision (sparse data), and other factors (e.g.
suspicion of publication bias). The certainty of the evidence for a

specific outcome was reduced one to two levels, according to the
performance of the studies against each of these five factors. The
factors and criteria are outlined in Appendix 3 (Furlan 2015h). We
resolved disagreements between review authors by discussion. We
reported the GRADE certainty of the evidence in the Results and
summary of findings tables.

Subgroup analysis and investigation of heterogeneity

We did not identify studies that tested yoga interventions
clearly omitting a mind component (i.e. studies that tested only
the physical practice component of yoga and did not include
meditation, relaxation, or breathing exercises). Therefore, we were
unable to conduct planned subgroup analyses to evaluate the
differences in outcomes between yoga interventions with and
without a mind component. We were unable to carry out planned
subgroup analyses of trials conducted with participants who had
major comorbidities (e.g. heart disease) versus trials conducted
with participants who did not have these major comorbidities, as
data for this subgroup analysis were not available. We planned
to carry out a subgroup analysis of trials conducted with lower
socioeconomic status (SES) or lower-educated populations versus
higher SES or higher-educated populations, and identified two
trials with participants specifically recruited from a lower SES or
lower-educated population (Saper 2009; Saper 2017). When both
trials were present in an analysis, we used a significance test to
investigate whether there were statistically significant differences
in outcomes between subgroups.

We planned to carry out a subgroup analysis of trials conducted in
older (mean age 65 years or greater) versus younger populations,
and identified one trial conducted in an older population (Teut
2016). However, to use a significance test to investigate whether
a subgroup variable is associated with a statistically significant
difference 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 pain and function, 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 usingimputed versus available-case data, and
the effects of using endpoint versus change data.

Summary of findings and assessment of the certainty of the
evidence

We prepared summary of findings tables for the main comparisons
of yoga versus non-exercise controls and yoga versus other exercise
controls to present the estimates of effects and certainty of the
evidence for all major outcomes of back-related function, pain,
clinical improvement, physical quality of life, mental quality of life,
depression, and adverse events. We chose the short-intermediate
follow-up (closest to three months) for the summary of findings
tables as we believe this is the earliest clinically significant time
point for observing outcomes in people with a chronic condition.
When we reported the results from an analysis using the SMD, we re-
expressed the SMD in MD units of a familiar scale. We reported the
adverse events in the summary of findings tables as of the longest
available time point from each study, as we wished to capture all
available information on adverse events.
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The flow of studies is presented in the PRISMA chart in Figure 1.
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The searches retrieved 1724 records. After removing duplicates,
we screened 934 titles and abstracts and 85 full-text articles. We
identified eight new studies from our recent searches (Bramberg
2017; Demirel 2019; Groessl 2017; Highland 2018; Kuvacic 2018;
Patil 2018; Saper 2017; Teut 2016), one new study through contact
with an expert (Neyaz 2019), and included the 12 studies from
the previous version of the review (Cox 2010; Galantino 2004;
Jacobs 2004; Nambi 2014; Saper 2009; Sherman 2005; Sherman
2011; Tekur 2008; Tilbrook 2011; Wattamwar 2013; Williams 2005;
Williams 2009) for a total of 21 included studies (63 publications).
Many studies are associated with multiple references. In all cases
the study rather than the reference was the unit of interest in the
review. We excluded 47 studies. Eleven studies (15 publications)
are awaiting classification and 18 are ongoing. We will review and
incorporate them into the next update.

Included studies

We included 21 parallel RCTs (2223 participants). Ten studies were
conducted in the USA (Galantino 2004; Groess| 2017; Highland 2018;
Jacobs 2004; Saper 2009; Saper 2017; Sherman 2005; Sherman
2011; Williams 2005; Williams 2009; 1123 participants); five were
conductedin India (Nambi2014; Neyaz 2019; Patil 2018; Tekur 2008;
Wattamwar 2013; 322 participants); two were conducted in the UK
(Cox 2010; Tilbrook 2011; 333 participants); and one conducted
in each of Croatia (Kuvacic 2018; 30 participants), Germany (Teut
2016; 176 participants), Sweden (Bramberg 2017; 159 participants),
and Turkey (Demirel 2019; 80 participants). Seventeen studies were
clearly carried out between 2001 and 2017; four studies did not
report the dates of study conduct (Demirel 2019; Galantino 2004;
Kuvacic 2018; Wattamwar 2013). All trials were published in English.

We provided details about each included trial in the Characteristics
of included studies table. We have also provided detailed
information about the study populations, study interventions
and comparisons, and the intervention design and delivery in
additional tables (Table 3; Table 4; Table 5; Table 6).

Participants

In 15 studies, the mean age of participants was between 43 and 53
years, in three studies the mean or median age was between 30 and
40 years (Kuvacic 2018; Neyaz 2019; Patil 2018; Wattamwar 2013),
in one study the participants had a mean age of 73 (Teut 2016), and
one study did not report the age of participants (Galantino 2004).

One Indian study focused exclusively on female nurses (Patil 2018),
and two of the remaining Indian studies enrolled approximately
50% women (Neyaz 2019; Tekur 2008). One study carried out in the
USA focused on military veterans and the percentage of women
included in the study was 26% (Groessl| 2017). The percentage of
women was just under 50% in one small study carried outin Croatia
(Kuvacic 2018). Two studies did not report participants' gender
(Jacobs 2004; Wattamwar 2013). All other studies enrolled mostly
women (from 64% to 90%).

Nine trials reported race or ethnicity, and the percentage of
participants reported to be 'Caucasian' or 'White' ranged from a low
of less than 25% (Saper 2009; Saper 2017) to 49% (Groess| 2017)
to 63% (Highland 2018; Jacobs 2004), and was over 80% in the
remaining studies (Sherman 2005; Sherman 2011; Williams 2005;
Williams 2009).

Fourteen studies reported education level, and in half of those
studies most participants had completed at least some college level
education (Groessl 2017; Jacobs 2004; Kuvacic 2018; Saper 2009;
Sherman 2005; Sherman 2011; Tekur 2008; Tilbrook 2011; Williams
2005; Williams 2009).

Two studies did not describe the source or methods of recruitment
(Kuvacic 2018; Wattamwar 2013). In the other studies, participants
were recruited from clinical populations (Cox 2010; Demirel 2019;
Groessl 2017; Neyaz 2019; Sherman 2005; Tekur 2008), from both
clinical and community populations (Bramberg 2017; Galantino
2004; Highland 2018; Jacobs 2004; Nambi 2014; Patil 2018; Saper
2009; Saper 2017; Sherman 2011; Tilbrook 2011; Williams 2005),
or from the community (Teut 2016; Williams 2009). For studies in
which participants were recruited throw ugh a mix of clinical and
community outreach, most of those screened appeared to be self-
referred from the community in Bramberg 2017 and Williams 2005,
and to be physician-referred potential participants in Tilbrook
2011. The other studies did not describe the mix of recruitment
sources. Most studies were co-ordinated and implemented from a
single clinical or academic site; however, two studies were carried
out at multiple community health center sites (Saper 2009; Saper
2017), one study was carried out through 39 general medical
practices (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

Five studies had three comparison arms (Bramberg 2017; Saper
2017; Sherman 2005; Sherman 2011; Teut 2016), and all other
studies had two arms. We did not find any studies comparing
yoga to sham yoga for chronic back pain. Studies compared
yoga to a waiting list or usual care (Cox 2010; Galantino 2004;
Groessl 2017; Highland 2018; Jacobs 2004; Saper 2009; Teut 2016;
Tilbrook 2011; Williams 2009), to a self-care book or pamphlets and
newsletters (Bramberg 2017; Kuvacic 2018; Saper 2017; Sherman
2005; Sherman 2011), to educational classes and written material
(Williams 2005), to back-focused exercise (Bramberg 2017; Demirel
2019; Nambi 2014; Neyaz 2019; Patil 2018; Saper 2017; Sherman
2005; Sherman 2011; Tekur 2008), or to another mind-body
therapy, gigong (Teut 2016). One study compared yoga plus
conventional exercise to conventional exercise alone (Wattamwar
2013).

The types of yoga varied between trials. The most common type of
yoga described was iyengar yoga or a modification of iyengar yoga.
Study authors reported using hatha yoga (Galantino 2004; Groessl
2017; Saper 2009; Saper 2017), iyengar yoga (Cox 2010; Nambi
2014; Williams 2005; Williams 2009), the 'iyengar style of hatha
yoga' (Jacobs 2004), a combination of iyengar and British Wheel of
Yoga (described as hatha yoga on the British Wheel of Yoga website)
(Tilbrook 2011), a combination of iyengar and 'traditional' yoga
(Wattamwar 2013), viniyoga (Sherman 2005; Sherman 2011; Teut
2016), or integrated yoga therapy (Neyaz 2019; Patil 2018; Tekur
2008). One study mentioned using 'therapeutic yoga' (Highland
2018), and two studies did not describe the yoga as a particular
type or style (Demirel 2019; Kuvacic 2018). All interventions
included meditation, relaxation, or breathing exercises in addition
to physical yoga poses.

For 19 studies, each yoga class was 35 to 90 minutes in length,
the frequency of classes was one to three yoga classes per week,

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

16

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

1\ Cochrane
é) Library

Cochrane Database of Systematic Reviews

and the duration of the intervention was most commonly 12 weeks
but ranged from four to 24 weeks, while the total duration of
follow-up ranged from six to 52 weeks (Bramberg 2017; Cox 2010;
Demirel 2019; Galantino 2004; Groessl 2017; Highland 2018; Jacobs
2004; Kuvacic 2018; Nambi 2014; Neyaz 2019; Saper 2009; Saper
2017; Sherman 2005; Sherman 2011; Teut 2016; Tilbrook 2011;
Wattamwar 2013; Williams 2005; Williams 2009). In Patil 2018, one
hour of yoga class was held five days per week for six weeks. In
Tekur 2008, the study was carried out in a residential setting for
one week, 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.

For further details on the intervention components and
implementation see Table 4; Table 5; and Table 6.

Outcomes

Nineteen studies assessed back-specific function (Bramberg 2017;
Cox 2010; Demirel 2019; Galantino 2004; Groessl 2017; Highland
2018; Jacobs 2004; Kuvacic 2018; Neyaz 2019; Saper 2009; Saper
2017; Sherman 2005; Sherman 2011; Tekur 2008; Teut 2016;
Tilbrook 2011; Wattamwar 2013; Williams 2005; Williams 2009).
Studies assessed back-specific function using the RMDQ (Cox
2010; Groessl 2017; Highland 2018; Jacobs 2004; Neyaz 2019;
Saper 2009; Saper 2017; Sherman 2005; Sherman 2011; Tilbrook
2011), the Oswestry Low Back Pain Disability Questionnaire or
Oswestry Disability Index (Demirel 2019; Galantino 2004; Jacobs
2004; Kuvacic 2018; Tekur 2008; Wattamwar 2013; Williams 2009),
the Pain Disability Index (Williams 2005), or a subscale of the
Swedish version of the Chronic Pain Grade Scale (Bramberg 2017).

Nineteen studies assessed pain or pain-related outcomes
(Bramberg 2017; Cox 2010; Demirel 2019; Groess| 2017; Highland
2018; Jacobs 2004; Kuvacic 2018; Nambi 2014; Neyaz 2019; Saper
2009; Saper 2017; Sherman 2005; Sherman 2011; Tekur 2008; Teut
2016; Tilbrook 2011; Wattamwar 2013; Williams 2005; Williams
2009). Studies assessed pain using a 0 to 5 scale (Wattamwar 2013),
a 0 to 10 scale (Demirel 2019; Groessl 2017; Highland 2018; Jacobs
2004; Kuvacic 2018; Nambi 2014; Neyaz 2019; Saper 2009; Saper
2017; Tekur2008; Williams 2005), a 0 to 100 scale (Williams 2009), or
the Aberdeen Back Pain Scale (Cox 2010; Tilbrook 2011). One study
assessed pain on a subscale of the Swedish Chronic Pain Grade
Scale and transformed it into a 0 to 100 scale (Bramberg 2017).
Another study measured pain both on the Functional Rating Index
(a 0 to 4 scale of mean pain intensity during the previous seven
days), and on a 0 to 100 VAS scale for mean pain intensity during
the previous seven days (Teut 2016); we chose to extract the VAS
scale for consistency with other included studies. Two studies did
not report pain but instead reported the pain-related outcome of
'symptom bothersomeness' (Sherman 2005; Sherman 2011). This
measured "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 some measure of clinical improvement (Cox
2010; Neyaz 2019; Saper 2009; Saper 2017; Sherman 2011).

Ten studies reported mental and physical quality of life (Cox 2010;
Demirel 2019; Highland 2018; Jacobs 2004; Nambi 2014; Patil 2018;
Saper 2017; Tekur 2008; Teut 2016; Tilbrook 2011).

Five studies reported depression (Galantino 2004; Jacobs 2004;
Kuvacic 2018; Teut 2016; Williams 2009).

Twelve studies mentioned the presence or absence of adverse
events (Groessl 2017; Highland 2018; Nambi 2014; Neyaz 2019;
Saper 2009; Saper 2017; Sherman 2005; Sherman 2011; Tekur 2008;
Tilbrook 2011; Williams 2005; Williams 2009).

One study reported sickness-related absenteeism from work,
which we considered to be a measure of work-related disability
(Bramberg 2017).

Excluded studies

We excluded 47 studies (57 articles) for the following reasons:
wrong study design (seven studies; Groess| 2012; Jacob 2017;
Lee 2014; NCT02806323; NCT04296344; NCT04773743; Patil
2015); wrong population (21 studies; Biggs 2012; Bindal 2007;
CTRI/2012/11/003094; Hartfiel 2012; Holden 2016; Kim 2014;
Kumar 2011; Manik 2017; Michalsen 2012; Monro 2015; Namdar
2021; NCT03840304; NCT04113460; NCT04281238; Pushpika
Attanayake 2010; Sakuma 2012; Schmid 2019; Sharma 2019;
Telles 2009; Telles 2016; Uebelacker 2019); wrong intervention
(four studies; CTRI/2017/02/007783; CTRI/2018/01/011098;
NCT03324659; NCT04089618); wrong comparison (six studies;
De Giorgio 2018; Groessl 2021; Haldavnekar 2014; NCT03504085;
NCT04074109; Saper 2013); and not an original study report (nine
studies; Anon 2006; Anon 2009; Anon 2017; Borg-Olivier 2005;
Ford 2017; Graves 2004; Horng 2006; Selfridge 2012; Whitehead
2018). See Characteristics of excluded studies table for more
information.

Studies awaiting classification

Eleven studies are awaiting classification (CTRI/2018/01/011243,;
Hartfiel 2017; IRCT20150531022498N27; Krishna 2020; Krokhmal
2017; Lalkate 2020; Michalson 2021; NCT02552992; NCT03432169;
Rae 2020; Saper 2016). See Characteristics of studies awaiting
classification table.

Ongoing studies

Eighteen studies are ongoing (CTRI/2018/09/015851;
CTRI/2018/10/016132; CTRI/2020/04/024951;
CTRI/2020/05/025396; CTRI/2020/12/029944;
CTRI/2021/03/031733; CTRI/2021/03/031735;
CTRI/2021/03/031736; NCT03816007; NCT04000685;
NCT04142177; NCT04203888; NCT04270617;

NCT04721639; NCT04723225; NCT04787094; NCT0482454T,
PACTR202001829834757). See Characteristics of ongoing studies
table.

Risk of bias in included studies

A summary of the risk of bias for each study is shown in Figure
2 and the overall risk of bias across studies is shown in Figure 3.
Overall, the studies were at low risk of selection bias, high risk
of performance and detection bias inherent in studies collecting
self-assessed outcomes from comparisons that cannot be blinded,
mixed risks of attrition bias, and unclear risk of reporting bias.
Based on low risk of selection and attrition bias, and low or unclear
risk of reporting bias, we considered six studies to be at relatively
low risk of bias (Patil 2018; Sherman 2005; Sherman 2011; Tekur
2008; Teut 2016; Tilbrook 2011).
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Figure 2. Risk of bias summary: review authors' judgments about each risk of bias item for each included study.
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Figure 3. Risk of bias graph: review authors' judgments about each risk of bias item presented as percentages

across all included studies.
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Allocation

Eleven studies were at low risk of selection bias according to
descriptions of the randomization and allocation concealment
processes (Bramberg 2017; Cox 2010; Highland 2018; Jacobs 2004;
Neyaz 2019; Saper 2009; Sherman 2005; Sherman 2011; Tekur
2008; Teut 2016; Tilbrook 2011). An additional six studies reported
methods of randomization but allocation concealment was not
clearly reported; however we considered them to be at overall
low risk of selection bias (Galantino 2004; Groessl 2017; Nambi
2014; Patil 2018; Saper 2017; Williams 2005). Four studies did not
report details of randomization or allocation concealment and we
considered them to be at unclear risk of selection bias (Demirel
2019; Kuvacic 2018; Wattamwar 2013; Williams 2009).

Blinding

No studies reported methods to blind participants or providers.
This included the studies that compared yoga to an exercise
intervention, where there was no suggestion that the exercise
intervention was intended to appear similar to yoga, although one
study reported the participants did not know the content of the
alternative interventions (Bramberg 2017), and one study reported
that the participants were blinded (Demirel 2019), although what
this entailed was unclear and the same study reported that the
outcome assessor was not blinded. Several studies reported that
the people collecting outcome information from participants were
blinded (Bramberg 2017; Groessl 2017; Nambi 2014; Neyaz 2019;
Sherman 2005; Sherman 2011; Tekur 2008; Williams 2005; Williams
2009); however, the measures of pain, function, and quality of
life, and the clinical improvement 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 performance and detection bias.

Incomplete outcome data

Eight studies were at low risk of attrition bias because they had
little or no attrition, and if they had attrition the reasons for dropout
did not appear to differ across intervention groups (Kuvacic 2018;

Patil 2018; Sherman 2005; Sherman 2011; Tekur 2008; Teut 2016;
Tilbrook 2011; Wattamwar 2013). Six 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 attrition
was higher and explanations for attrition were partial or missing
data were managed in an unclear or simplistic manner (e.g. last
observation carried forward) (Demirel 2019; Groess| 2017; Highland
2018; Jacobs 2004; Nambi 2014; Saper 2009). Seven studies were at
high risk of attrition bias because attrition was at least 20% in one
or both intervention groups and there were serious concerns about
relationships between attrition and the intervention or about how
missing data were managed (Bramberg 2017; Cox 2010; Galantino
2004; Neyaz 2019; Saper 2017; Williams 2005; Williams 2009).

Selective reporting

Six studies were at low risk of selective reporting bias because
reported outcomes were consistent with protocols (Highland 2018;
Neyaz 2019; Saper 2017; Sherman 2011; Teut 2016; Tilbrook 2011).
Three studies were at high risk due to discrepancies between
methods and results sections (Cox 2010; Jacobs 2004; Wattamwar
2013), and 12 studies were at unclear risk of selective reporting
bias. Eight of these studies did not have registered or published
protocols, but we did not observe outcome discrepancies between
methods and results sections and, therefore, rated the risk of bias
as unclear (Demirel 2019; Galantino 2004; Kuvacic 2018; Nambi
2014; Patil 2018; Tekur 2008; Williams 2005; Williams 2009). Four
of these studies displayed some omissions or additions when
comparing protocols or registrations and study reports, but the
discrepancies did not affect major outcomes and were primarily
related to omissions rather than new outcomes (Bramberg
2017; Groessl 2017; Saper 2009; Sherman 2005) (e.g. additional
publications were likely to report further registered outcomes).

Group similarity at baseline

In 12 studies, comparison groups were similar in important
prognostic characteristics, and we rated these studies at low risk
of bias (Bramberg 2017; Groessl 2017; Highland 2018; Jacobs
2004; Neyaz 2019; Patil 2018; Saper 2009; Saper 2017; Sherman
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2005; Tekur 2008; Teut 2016; Tilbrook 2011). There were important
differences in baseline prognostic indicators between groups in
three studies, which we rated at high risk of bias (Cox 2010; Demirel
2019; Galantino 2004). There were baseline differences that were
of unclear importance in three studies, which we rated at unclear
risk of bias (Sherman 2011; Williams 2005; Williams 2009), together
with the three studies for which we were unable to assess group
similarity at baseline (Kuvacic 2018; Nambi 2014; Wattamwar 2013).

Co-interventions

We were unable to assess co-interventions in 11 studies (Bramberg
2017; Cox 2010; Demirel 2019; Galantino 2004; Highland 2018;
Jacobs 2004; Kuvacic 2018; Nambi 2014; Patil 2018; Tilbrook 2011;
Wattamwar 2013), and in 10 studies the co-interventions appeared
similar between intervention groups (Groess| 2017; Neyaz 2019;
Saper 2009; Saper 2017; Sherman 2005; Sherman 2011; Tekur 2008;
Teut 2016; Williams 2005; Williams 2009).

Compliance

Eight studies did not report specific information on class
attendance, and we rated them at unclear with respect to risk
of bias related to compliance (Bramberg 2017; Demirel 2019;
Galantino 2004; Kuvacic 2018; Nambi 2014; Patil 2018; Tekur 2008;
Wattamwar 2013). Of the remaining studies, we rated one at
high risk of bias because only 50% of participants attended any
classes, and they attended less than 50% of available classes on
average (Cox 2010); one at high risk of bias because we could
not identify the exact percentage of participants attending classes,
but the study author stated that less than 50% of participants
met predefined adherence criteria (Saper 2017); and we rated 11
at low risk of bias because they reported that between 60% and
100% of participants attended at least 50% of classes on average
(Groessl2017; Highland 2018; Jacobs 2004; Neyaz 2019; Saper 2009;
Sherman 2005; Sherman 2011; Teut 2016; Tilbrook 2011; Williams
2005; Williams 2009).

Intention-to-treat analysis

We rated eight studies that did not mention an intention-to-
treat analysis at unclear risk of bias (Demirel 2019; Jacobs 2004;
Kuvacic 2018; Nambi 2014; Patil 2018; Tekur 2008; Wattamwar 2013;
Williams 2005), and the 13 studies that stated an intention-to-treat
analysis was carried out at low risk of bias (Bramberg 2017; Cox
2010; Galantino 2004; Groessl 2017; Highland 2018; Neyaz 2019;
Saper 2009; Saper 2017; Sherman 2005; Sherman 2011; Teut 2016;
Tilbrook 2011; Williams 2009). 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.

Other potential sources of bias

We did not identify other sources of bias in the included studies.
However, an additional potential source of bias in unblinded
trials that may be related to performance and detection bias is
treatment preference (McPherson 1997). If people who prefer to
receive yoga consent 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 participants' 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 six studies assessed treatment expectations
(Jacobs 2004; Sherman 2005; Sherman 2011; Teut 2016; Tilbrook
2011; Williams 2009). 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
between participant preferences and treatment. To address
this limitation, researchers carried out an individual participant
data meta-analysis of participant preferences among people in
musculoskeletal trials (Preference Collaborative Review Group
2008). The meta-analysis did not show that participants allocated
to non-preferred treatment were more likely to drop out. However,
assessment of outcomes among 1398 participants in the trials
did show that participants allocated to a preferred treatment
had significantly 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-reported outcomes, but further research on
operationalizing preferences and expectations is necessary before
the potential influence of these factors in outcomes can be
understood (Tran 2015).

Overall assessment of risk of bias

Based on low risk of bias for the areas of allocation and attrition
bias, and low or unclear risk of attrition bias (Figure 2), we classified
five studies at a lower risk of bias (Sherman 2005; Sherman 2011;
Tekur 2008; Teut 2016; Tilbrook 2011). We compared these studies
to others when carrying out sensitivity analyses by risk of bias.

Effects of interventions

See: Summary of findings 1 Yoga compared to sham yoga for
chronic non-specific low back pain; Summary of findings 2 Yoga
compared to non-exercise for chronic non-specific low back pain;
Summary of findings 3 Yoga compared to exercise for chronic non-
specific low back pain

We compared yoga versus sham yoga, yoga versus a waiting
list, a minimal intervention such as education, or usual care
(grouped together as non-exercise controls), yoga versus another
active intervention (yoga compared to exercise) and yoga plus
an intervention versus that intervention alone (yoga plus exercise
compared to exercise alone). Within the active interventions, we
separated the comparison of yoga and gigong from the comparison
of yoga and other exercise interventions because we considered
gigong to be a mind-body exercise qualitatively different from
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the physical exercise comparators in other trials. See Summary of
findings 1; Summary of findings 2; Summary of findings 3.

1. Yoga versus sham yoga

We found no studies comparing yoga to a sham yoga intervention.

2. Yoga versus non-exercise (a waiting list, a minimal
intervention, or usual care)

Five studies compared a yoga intervention to a waiting list
(Galantino 2004; Groessl 2017; Jacobs 2004; Teut 2016; Williams
2009); one study compared yoga to a usual care condition (Highland
2018); three studies compared a yoga intervention to a self-care
book (Bramberg 2017; Sherman 2005; Sherman 2011); two studies
compared yoga to a self-help book or pamphlet and several
newsletters (Kuvacic 2018; Saper 2017); three studies compared a
yoga intervention plus a self-care book to a self-care book alone
(Cox 2010; Saper 2009; 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 (15 studies and 1563 participants) because we
believe that the yoga and these non-exercise control conditions are
clinically comparable across studies.

See Summary of findings 2.

Major outcomes
Back-specific functional status

Fifteen trials examined the effect of yoga compared with non-
exercise controls on back-related function (Bramberg 2017; Cox
2010; Galantino 2004; Groessl 2017; Highland 2018; Jacobs 2004;
Kuvacic 2018; Saper 2009; Saper 2017; Sherman 2005; Sherman
2011; Teut 2016; Tilbrook 2011; Williams 2005; Williams 2009)
(Analysis 1.1). The studies used different scales and we combined

data using SMDs then translated the estimates into the RMDQ.
Negative differences correspond to better back-specific function
with yoga, a difference of 5 points on the RMDQ is considered-
clinically significant.

At four to eight weeks there was moderate-certainty evidence
(downgraded for risk of bias) that yoga probably provides a small
and clinically unimportant improvement in back-specific function
compared to non-exercise (SMD -0.41, 95% Cl -0.61 to -0.21; MD
-1.64, 95% Cl —2.43 to -0.84; 1> = 6%; 8 studies, 474 participants)
(MD calculated using control group SD of 3.99 from Sherman 2011).
At three months, there was low-certainty evidence (downgraded
for risk of bias and inconsistency) that yoga may provide a small
and clinically unimportant improvement in back-specific function
compared to non-exercise (SMD -0.31, 95% Cl -0.50 to -0.12; MD
-1.69,95% Cl -2.73 to -0.65; 1> = 55%; 11 studies, 1155 participants)
(MD calculated using control group SD of 5.45 from Tilbrook 2011).
At six months, there was low-certainty evidence (downgraded for
risk of bias and publication bias) that yoga may provide a small
and clinically unimportant improvement in back-specific function
compared to non-exercise (SMD -0.36, 95% Cl -0.52 to -0.21; MD
-1.76,95% Cl -2.54 to —1.03; 1> = 38%; 11 studies, 1157 participants)
(MD calculated using control group SD of 4.89 from Tilbrook 2011).
At 12 months there was moderate-certainty evidence (downgraded
for risk of bias) that yoga probably provides a small and clinically
unimportant improvement in back-specific function compared to
non-exercise (SMD -0.27, 95% CI —-0.45 to —0.10; MD -1.41, 95% Cl
-2.35 to -0.52; 1> = 0%; 3 studies, 532 participants) (MD calculated
using control group SD of 5.23 from Tilbrook 2011). Funnel plots
for back-specific function showed publication bias at six months
but not three months (Figure 4; Figure 5), and, therefore, we
downgraded the evidence at six months for possible publication
bias.
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Figure 4. Funnel plot of comparison: 1 Yoga versus non-exercise, outcome: 1.1.2 Back-specific function at three to
four months.
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Figure 5. Funnel plot of comparison: 1 Yoga versus non-exercise, outcome: 1.1.3 Back-specific function at six

months.
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Pain

Twelve trials examined the effect of yoga compared with non-
exercise controls on pain (Bramberg 2017; Cox 2010; Groess| 2017,
Highland 2018; Jacobs 2004; Kuvacic 2018; Saper 2009; Saper 2017,
Teut 2016; Tilbrook 2011; Williams 2005; Williams 2009) (Analysis
1.2). All pain outcomes were standardized to a 0 to 100 scale for
analysis and negative differences correspond to less pain with yoga,
we considered a difference of 15 points on a 0- to 100-point scale to
be clinically significant.

At four to eight weeks, there was low-certainty evidence
(downgraded for risk of bias and imprecision) that yoga may
provide a small and clinically unimportant improvement in pain
compared to non-exercise (MD -11.05, 95% Cl -14.22 to -7.88;
12 = 0%; 5 studies, 258 participants). At three months, there
was moderate-certainty evidence (downgraded for risk of bias)
that yoga probably provides a small and clinically unimportant
improvement in pain compared to non-exercise (MD -4.53, 95%
Cl —6.61 to —2.46; 1> = 0%; 9 studies, 946 participants). At six
months, there was moderate-certainty evidence (downgraded for
risk of bias) that yoga probably provides a small and clinically
unimportant improvement in pain compared to non-exercise (MD
-5.40, 95% C| —8.58 to —2.22; I* = 40%; 9 studies, 940 participants).
At 12 months, there was low-certainty evidence (downgraded for
risk of bias and inconsistency) that yoga may provide little or no
improvement in pain compared to non-exercise (MD —5.87, 95% Cl
-12.25 to 0.50; |12 = 68%; 3 studies, 521 participants).

fa 1]

T

0.5

Clinical improvement

Four trials examined the effect of yoga compared with non-exercise
controls on clinical improvement (Cox 2010; Saper 2009; Saper
2017; Sherman 2011) (Analysis 1.3). One trial gave the percentage
of participants reporting global improvement in back pain (Saper
2009), one trial reported the number of participants who no
longer had back pain (Cox 2010), one trial reported the number
of participants who rated their back pain as better, much better,
or completely gone (Sherman 2011), and one trial reported the
number of participants rating their global change in back pain as 5
or 6 on a0 to 6 Likert scale in which 0 was extremely worsened and
6 was extremely improved (Saper 2017).

Low-certainty evidence (downgraded for risk of bias and
imprecision) showed that yoga may increase clinical improvement
compared to non-exercise at four to six weeks (RR 2.62, 95% Cl 1.22
to0 5.67; I = 0%; 2 studies, 141 participants), three months (RR 2.33,
95% Cl 1.46 to 3.71; I* = 23%; 4 studies, 353 participants), and six
months (RR 2.53, 95% Cl 1.36 to 4.71; 1 study, 128 participants).
There was no information on clinical improvement at 12 months.

Quality of life

Six trials examined the effect of yoga compared with non-exercise
controls on physical quality of life (Cox 2010; Highland 2018; Jacobs
2004; Saper 2017; Teut 2016; Tilbrook 2011) (Analysis 1.4). Higher
values indicate better quality of life. At four weeks, there was low-
certainty evidence (downgraded for risk of bias and imprecision)
that yoga may provide a medium improvement in physical quality
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of life compared to non-exercise (SMD 0.50, 95% CI 0.05 to 0.95; MD
3.08, 95% Cl 0.31 to 5.85 on the PROMIS-29 physical functioning
subscale; 12 = 0%; 2 studies, 81 participants) (MD calculated using
control group SD of 6.16 from Highland 2018). At three months,
there was moderate-certainty evidence (downgraded for risk of
bias) that yoga probably provides a small improvement in physical
quality of life compared to non-exercise (SMD 0.20, 95% CI 0.03
to 0.37; MD 1.80, 95% CI 0.27 to 3.33 on the SF-36 physical health
scale; I* = 10%; 6 studies, 686 participants) (MD calculated using
control group SD of 9 from Saper 2017). Low-certainty evidence
(downgraded for risk of bias and inconsistency) showed that yoga
may provide little or no improvement in physical quality of life
compared to non-exercise at six months (SMD 0.16, 95% CI -0.13
to 0.46; MD 1.58, 95% Cl -1.29 to 4.55 on the 12-item Short Form
(SF-12) physical health scale; I* = 52%; 3 studies, 434 participants)
(MD calculated using control group SD of 9.89 from Tilbrook 2011)
and at 12 months (SMD 0.17, 95% Cl —=0.07 to 0.41; MD 1.67, 95%
Cl —0.70 to 4.04 on the SF-12 physical health scale; 1 study, 264
participants).

Six trials examined the effect of yoga compared with non-exercise
controls on mental quality of life (Cox 2010; Highland 2018; Jacobs
2004; Saper 2017; Teut 2016; Tilbrook 2011) (Analysis 1.5). At four
weeks, there was very low-certainty evidence (downgraded for risk
of bias, inconsistency, and imprecision) that yoga has no effect on
mental quality of life compared to non-exercise (SMD -0.15, 95% Cl
-1.24 t0 0.93; MD —0.75, 95% Cl =6.19 to 4.64; 12 = 67%; 2 studies,
81 participants) (MD calculated using control group SD of 4.99
from Highland 2018). Moderate-certainty evidence (downgraded
for risk of bias) showed that yoga probably provides a very small
improvement in mental quality of life compared to non-exercise
at three months (SMD 0.20, 95% Cl 0.05 to 0.35; MD 2.38, 95%
Cl 0.60 to 4.17 on the SF-36 mental scale; I? = 0%; 6 studies, 686
participants) (MD calculated using control group SD of 11.9 from
Saper 2017) and at six months (SMD 0.21, 95% CI 0.0 to 0.41; MD
2.24,95% Cl 0 to 4.37 on the SF-12 mental health scale; I = 9%; 3
studies, 434 participants) (MD calculated using control group SD of
10.66 from Tilbrook 2011). At 12 months, there was low-certainty
evidence (downgraded for risk of bias and imprecision) that yoga
may provide very small or no improvement in mental quality of life
compared to non-exercise (SMD 0.07,95% CI -0.17 to 0.31; MD 0.73,
95% Cl -1.81 to 3.27 on the SF-12 mental health scale; 1 study, 264
participants).

Depression

Five trials examined the effect of yoga on depression (Galantino
2004; Jacobs 2004; Kuvacic 2018; Teut 2016; Williams 2009)
(Analysis 1.6). The studies used different scales and we combined
data using SMDs then translated the estimates into the
Beck Depression Inventory (BDI). Lower values indicate lower
depression.

Very low-certainty evidence (downgraded for very serious risk of
bias, inconsistency, and imprecision) showed that we are uncertain
about the effects of yoga on depression compared to non-exercise
(SMD -1.44, 95% Cl —2.11 to -0.76; MD —14.10, 95% C| -20.66 to
-7.44; 1> = 0%; 2 studies, 46 participants) (MD calculated using
control group SD of 9.79 from Galantino 2004) at six to eight
weeks. Low-certainty evidence (downgraded for risk of bias and
imprecision) showed that there may be little to no difference in
depression with yoga compared to non-exercise at three months
(SMD -0.19, 95% CI —0.44 to 0.07; MD —1.25, 95% Cl -2.90 to 0.46; |2 =

0%; 3 studies, 241 participants) (MD calculated using control group
SD of 6.58 from Williams 2009), a small improvement in depression
at six months (SMD -0.34, 95% Cl -0.63 to -0.06; MD -2.19, 95% Cl
-4.06 to —0.39; 1> = 0%; 2 studies, 197 participants) (MD calculated
using control group SD of 6.44 from Williams 2009), and a medium
improvement in depression at 12 months (SMD -0.50, 95% CI -0.92
to -0.08; MD -2.60, 95% Cl -4.71 to -0.49; 1 study, 90 participants).

Adverse events

Five studies did not report collecting adverse event information
or give any indication of whether adverse events had occurred
(Bramberg 2017; Cox 2010; Galantino 2004; Jacobs 2004; Kuvacic
2018). Highland 2018 reported no adverse events and Teut 2016
reported collecting adverse event information, but did not report
whether any adverse events had occurred. Williams 2009 reported
"no adverse events due to yoga" but also reported that one
yoga participant discontinued the intervention because yoga
exacerbated low back pain and we considered this to be evidence
of an adverse event in the yoga group. In addition to Williams
2009, the remaining seven studies provided data on adverse events,
primarily increased back pain (Groessl 2017; Saper 2009; Saper
2017; Sherman 2005; Sherman 2011; Tilbrook 2011; Williams 2005).

At follow-up of up to 12 months there was low-certainty evidence
(downgraded for risk of bias and imprecision) that yoga may
increase the risk of adverse events compared to non-exercise (RR
4.76, 95% Cl 2.08 to 10.89; I> = 0%; 8 trials, 1037 participants;
NNTH 31, 95% CI 13 to 105; Analysis 1.7). The severity of adverse
events and the relationship between yoga and adverse events
was inconsistently assessed and reported. Two studies described
severe adverse events or discontinuation due to adverse events.
Tilbrook 2011 reported that a yoga participant who had a history of
severe pain in response to physical activity developed severe back
pain that was possibly related to yoga and, as mentioned above,
Williams 2009 reported that one yoga participant discontinued the
intervention because yoga exacerbated low back pain.

Subgroup analysis

Two trials specifically targeted recruitment to US participants
belonging to lower income communities, and stated their trials
enrolled a more racially diverse, lower SES population than other
trials of yoga for chronic non-specific low back pain (Saper 2009;
Saper2017). Both studies measured back-related function and pain
at six months. A formal test of the difference between these and
other trials revealed no heterogeneity (12 = 0%) for back-related
function (Analysis 2.1) or pain (Analysis 2.2) at six months.

One of theincluded studies in the primary analysis did not have the
stated goal of recruiting lower SES or disadvantaged participants,
butwas carried outin US veterans (Groess| 2017). The study authors
stated that veterans tend to have fewer economic resources,
lower education, and greater comorbidity than the general US
population. Therefore, we carried out a sensitivity analysis in which
we grouped Groessl 2017 with Saper 2009 and Saper 2017, and we
again observed no heterogeneity (1> = 0%) between subgroups for
back-specific function or pain (data not shown).

Sensitivity analysis

Sensitivity analyses restricting studies to those at lower risk of bias
(Analysis 3.1; Analysis 3.4) or using complete-case data (Analysis
3.2; Analysis 3.5) did not reveal marked differences from analyses
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including all studies. Sensitivity analyses for back function and
pain using change scores instead of endpoint values did not
reveal marked differences from our primary analyses (Analysis 3.3;
Analysis 3.6), with one exception. For back function at four to eight
weeks (Analysis 1.1.1), the analysis using change scores (Analysis
3.2.1) resulted in a markedly smaller effect estimate and the CI
included no effect. The change values analysis contained only
two of the eight studies in the primary analysis, and the larger
study of the two reported adjusted change values but unadjusted
endpoints in the primary analysis, rendering the two analyses
difficult to compare. Sensitivity analyses using the SMD for pain
were consistent with the size of effects on a 0 to 100 scale (Analysis
3.7).

Minor outcome
Measures of work disability

One study (83 participants) reported days of sickness-related
absenteeism (Bramberg 2017). At six weeks, six months, and 12
months, there was low-certainty evidence (downgraded for risk of
bias and imprecision) of little to no difference in days of sickness
absenteeism with yoga compared to non-exercise (6 weeks: MD
-4.80 days, 95% CI -11.68 to 2.08; 6 months: MD -8.00 days, 95%
Cl -16.53 to 0.53; 12 months: MD -5.60 days, 95% Cl -13.26 to
2.06; Analysis 1.8). There was no assessment of sickness-related
absenteeism at three months.

3. Yoga versus exercise

Nine studies with 992 participants compared yoga to back-focused
exercise (e.g. physical therapy) (Bramberg 2017; Demirel 2019;
Nambi 2014; Neyaz 2019; Patil 2018; Saper 2017; Sherman 2005;
Sherman 2011; Tekur 2008). The yoga in most studies consisted of
one to three weekly classes provided for four to 12 weeks. Two
studies carried out in India provided more intensive yoga. In Patil
2018, the interventions were provided for one hour per day for six
weeks, and in Tekur 2008, the interventions were provided daily as
part of a one-week residential comprehensive back pain treatment
program. We analyzed Tekur 2008 (80 participants) separately from
the other trials because of the brief duration, residential setting,
and high intensity of both study intervention arms; therefore, we
included eight studies with 912 participants in this comparison.

See Summary of findings 3.

Major outcomes
Back-specific functional status

Six studies examined the effect of yoga compared with exercise
on back-related function (Bramberg 2017; Demirel 2019; Neyaz
2019; Saper 2017; Sherman 2005; Sherman 2011) (Analysis 5.1).
The studies used several different scales and we combined data
using SMDs then translated the estimates using the RMDQ. Lower
scores correspond to better back-specific function, and a 5-point
difference on the RMDQ is considered clinically significant. At six
weeks, there was moderate-certainty evidence (downgraded for
risk of bias) that yoga probably provides little or no improvement
in back-specific function compared to exercise (SMD —0.04, 95% Cl
-0.32t00.23; MD -0.12,95% CI-0.92 to 0.66; 12 = 42%; 4 studies, 395
participants) (MD calculated using SD of 2.88 from Sherman 2011
control group). At three months, there was moderate-certainty
evidence (downgraded for risk of bias) that yoga probably provides
little or no improvement in back-specific function compared to

exercise (SMD —0.08, 95% Cl —0.28 to 0.13; MD —0.38, 95% Cl -1.33
to 0.62; 12 = 31%; 4 studies, 575 participants) (MD calculated using
SD of 3.84 from Sherman 2011 control group). At six months,
there was low-certainty evidence (downgraded for risk of bias and
imprecision) that yoga may provide little or no improvement in
back-specific function compared to exercise (SMD -0.08, 95% CI
-0.40 to 0.23; MD 95% —0.31, 95% Cl -1.54 to 0.88; I = 47%; 3
studies, 333 participants) (MD calculated using SD of 3.84 from
Sherman 2011 control group). At 12 months, very low-certainty
evidence (downgraded for very serious risk of bias and imprecision)
provides uncertainty about the effect of yoga on back-specific
function compared to exercise (SMD -0.02, 95% CI -0.29 to 0.26; MD
-0.10, -1.89 to 1.69; 1 study, 200 participants) (outcome reported
using RMDQ by Saper 2017).

Pain

Five studies examined the effect of yoga compared with exercise
on pain (Bramberg 2017; Demirel 2019; Nambi 2014; Neyaz 2019;
Saper2017) (Analysis 5.2). All pain outcomes were standardized to a
0to 100 scale for analysis and lower scores correspond to less pain.
Very low-certainty evidence (downgraded twice for very serious risk
of bias and imprecision) showed that compared to exercise we are
uncertain about the effects of yoga on pain at four to six weeks (MD
-12.47,95% Cl-18.28 to —6.66; I> = 36%; 3 studies, 201 participants),
at three months (MD 2.68, 95% Cl —2.01 to 7.36; 12 = 0%; 2 studies,
326 participants), at six months (MD -6.41,95% Cl -21.66 t0 8.83; 1=
93%; 3 studies, 331 participants), and at 12 months (MD 3.00, 95% ClI
-4.2510 10.25; 1 study, 199 participants). We note that when Nambi
2014 was omitted from the analysis at six months, the proportion of
variation due to heterogeneity was substantially reduced (I* = 49%)
and the estimate of effect was also greatly reduced (MD 0.37, 95%
Cl -7.62 to 8.36). This suggests that the setting, interventions, or
methods of Nambi 2014 may have been responsible for a finding of
greater improvement in pain with yoga.

Clinical improvement

Three studies examined the effect of yoga versus exercise on clinical
improvement (Neyaz 2019; Saper 2017; Sherman 2011) (Analysis
5.3). One trial reported the number of participants who rated their
back pain as better, much better, or completely gone (Sherman
2011); one trial reported the number of participants rating their
global change in back painas5or6ona0to6 Likert scale in which
0 was extremely worsened and 6 was extremely improved (Saper
2017); and one trial reported the number of participants rating their
back pain as much improved or very much improved (Neyaz 2019).
We are uncertain about the effect of yoga on clinical improvement
compared to exercise at six weeks (RR 1.01, 95% Cl 0.74 to 1.37; |2
=0%; 2 studies, 207 participants), at three months (RR 0.97, 95% ClI
0.72to 1.31; 1> =63%; 3 studies, 433 participants), and at six months
(RR 0.99, 95% CI 0.73 to 1.33; 1 study, 163 participants). Evidence
was downgraded for risk of bias and very serious imprecision at six
weeks and six months, and for very serious risk of bias, imprecision,
and inconsistency at three months.

Quality of life

Four studies reported physical and mental quality of life (Demirel
2019; Nambi 2014; Patil 2018; Saper 2017) (Analysis 5.4; Analysis
5.5). The studies reporting data at four to six weeks used several
different scales and we combined data using SMDs then translated
the estimates into an MD from a known scale. Higher SMDs
correspond to better quality of life with yoga.
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We are uncertain about the effect of yoga on physical quality of
life compared to exercise at four to six weeks (SMD 1.03, 95% CI
0.36 to 1.71; MD 8.83, 95% CI 3.09 to 14.65 on the World Health
Organization Quality of Life Brief Questionnaire Physical Health;
12 = 82%; 3 studies, 219 participants) (MD calculated using control
group SD of 8.57 from Patil 2018), at three months (SMD 0.15, 95%
Cl-0.11t0 0.40; MD 1.30, 95% CI -0.95 to 3.55 on the SF-36 physical
health scale; 1 study, 237 participants), and at seven months (SMD
1.34, 95% CI 0.75 to 1.94; MD 4.30, 95% Cl 2.62 to 5.98 fewer days
of poor physical health; 1 study, 54 participants). Evidence was
downgraded for risk of bias, inconsistency, and imprecision at four
to six weeks, and for very serious risk of bias and imprecision at
three and seven months.

We are uncertain about the effect of yoga on mental quality of
life compared to exercise at four to six weeks (SMD 1.03, 95% Cl
-0.44 to 2.51; MD 7.58, 95% Cl -3.24 to 18.47 on the World Health
Organization Quality of Life Brief Questionnaire Mental Health; | =
96%; 3 studies, 219 participants) (MD calculated using control group
SD of 7.36 from Patil 2018), at three months (SMD 0.16, 95% CI-0.10
to 0.41; MD 1.90, 95% Cl -1.17 to 4.97 on the SF-36 physical health
scale; 1 study, 237 participants), and at seven months (SMD 1.33,
95% CI1 0.74 to 1.92; MD 2.90, 95% CI 1.75 to 4.05 fewer days of poor
mental health; 1 study, 54 participants). Evidence was downgraded
for risk of bias, inconsistency, and imprecision at four to six weeks,
and for very serious risk of bias and imprecision at three and seven
months.

Depression

No studies reported depression.

Adverse events

Three studies did not mention any assessment of adverse effects
(Bramberg 2017; Demirel 2019; Patil 2018) (Analysis 5.6). Five
studies reported data on adverse events, primarily increased
back pain (Nambi 2014; Neyaz 2019; Saper 2017; Sherman 2005;
Sherman 2011). At 12 months, there was low-certainty evidence
(downgraded for risk of bias and imprecision) of little to no
differencein risk of adverse events between people practicing yoga
and people practicing other exercise interventions (RR 0.93, 95% Cl
0.56 to 1.53; 12 = 0%; 5 studies, 640 participants). Severity of adverse
events was not consistently assessed or reported. Two studies
reported adverse events resulting in treatment discontinuation.
Nambi 2014 reported that one person withdrew from the yoga
group due to a herniated disk, and two people withdrew from the
yoga group due to fears that yoga would aggravate symptomatic
osteoarthritis. Sherman 2005 reported that one yoga participant
discontinued yoga because some postures precipitated migraine
headache.

Subgroup analysis

Planned subgroup analyses not possible due to insufficient data.

Sensitivity analysis

Sensitivity analyses restricting studies to those at lower risk of bias
(Analysis 4.1) and those with complete data (Analysis 4.2; Analysis
4.4) did not reveal marked differences from the primary analyses.
Sensitivity analyses using change values instead of endpoint values
(Analysis 4.3; Analysis 4.5) produced estimates for pain at four
weeks and three months that were smaller than estimates from the
primary analysis, and were more favorable for exercise. However,

all sensitivity analyses relied upon single studies that had problems
with loss to follow-up and other risks to bias, and it is therefore
unclear how to interpret this difference.

Major outcome
Measures of work disability

One study (82 participants) reported days of sickness-related
absenteeism (Bramberg 2017) (Analysis 5.7). Low-certainty
evidence (downgraded for risk of bias and imprecision) showed
little to no difference in days of sickness absenteeism with yoga
compared to exercise at six weeks, six months and 12 months (6
weeks: MD -0.90 days, 95% Cl| —4.64 to 2.84; 6 months: MD -2.40
days, 95% CI-6.00 to 1.20; 12 months: MD -5.90 days, 95% Cl -13.38
to 1.58).

4. Yoga versus exercise - brief and intensive residential
intervention

One study compared yoga with a brief and intensive residential
exercise intervention (Tekur 2008).

Major outcomes

Back-specific functional status

One study with 80 participants reported that there may be a
large improvement in back-related function with intensive yoga
compared to intensive exercise at one week (MD -17.05, 95% Cl
-22.96 to -11.14; low-certainty evidence [downgraded for risk of
bias and imprecision]; Analysis 5.1.5).

Pain

One study with 80 participants reported that there may be an
improvement in pain with intensive yoga compared to intensive
exercise at one week (MD -14.50, 95% —-22.92 to -6.08; low-certainty
evidence [downgraded for risk of bias and imprecision]; Analysis
5.2.5).

Clinical improvement

The study did not report clinical improvement.

Quality of life

One study with 80 participants reported that there may be a large
improvement in quality of life with yoga compared to exercise at
one week (Physical Component Summary score: MD 2.03, 95% Cl
1.20 to 2.86; Mental Component Summary score: MD 1.88, 95% Cl
0.94 to 2.82; low-certainty evidence [downgraded for risk of bias
and imprecision]; Analysis 5.4.4; Analysis 5.5.4).

Depression

The study did not report depression.

Adverse events

Tekur 2008 reported that there were no adverse events in either
intervention group.

Minor outcome
Measures of work disability

The study did not report work-related disability.
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5. Yoga versus qigong

One study compared three months of viniyoga classes (a total of
24 x 45-minute classes) to three months of gigong classes (a total
of 12 x 90-minute classes), and followed participants to six months
(Teut 2016). Qigong is a traditional Chinese medicine practice
that consists of gentle physical movement, breath exercises, and
mindfulness).

Major outcomes
Back-specific functional status

We are uncertain about the effect of yoga on back-specific function
on the Hannover Functional Ability Questionnaire at three and six
months compared to gigong (3 months: MD -3.05, 95% Cl -7.84 to
1.74; 6 months: MD -2.68, 95% Cl -7.58 to 2.22; Analysis 6.1).

Pain

We are uncertain on the effects of yoga on pain at three and six
months compared to gigong (3 months: MD 1.48, 95% Cl -5.91
to 8.87; 6 months: MD 7.91, 95% CI 0.00 to 15.82; very low-
certainty evidence [downgraded for risk of bias and very serious
imprecision]; Analysis 6.2).

Clinical improvement

The study did not report clinical improvement.

Quality of life

We are uncertain of the effects of yoga on quality of life measured
on the SF-36 at three or six months compared to gigong (3 months:
Physical Component scale score: MD —0.77 95% Cl -3.71 to 2.17;
Mental Component scale score: MD -0.34, 95% Cl —4.15 to 3.47; 6
months: Physical Component scale score: MD -3.60, 95% CI -6.65
to -0.55; Mental Component scale score: MD -0.02, 95% Cl -3.82 to
3.78; low- to very-low certainty evidence [downgraded for bias and
imprecision]; Analysis 6.3; Analysis 6.4).

Depression

We are uncertain of the effect of yoga on depression measured on
the Geriatric Depression Scale at three or six months compared to
gigong (3 months: MD —0.65, 95% C| -1.58 to 0.28; 6 months: MD
-0.30, 95% —1.09 to 0.49; very low-certainty evidence [downgraded
for risk of bias and very serious imprecision]; Analysis 6.5).

Adverse events

Teut 2016 reported assessing adverse events, but did not present
any results on adverse events.

Minor outcome
Measures of work disability

The study did not report work-related disability.

6. Yoga plus exercise versus exercise alone

One study compared the effects of yoga plus exercise to
exercise alone (Wattamwar 2013) (Analysis 8.1; Analysis 8.2).
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.

Major outcomes
Back-specific functional status

We are uncertain about the effect of yoga plus exercise on back-
specific function measured on the Oswestry Disability Index at 10
weeks compared to exercise alone (MD -3.68, 95% Cl -8.44 to 1.08;
24 participants; very low certainty evidence [downgraded for very
serious risk of bias and imprecision]).

Pain

We are uncertain about the effect of yoga plus exercise on pain at
10 weeks compared to exercise alone (MD -3.20, 95% Cl -13.76 to
7.36; 24 participants; very low certainty evidence [downgraded for
very serious risk of bias and imprecision]).

Clinical improvement

The study did not report clinical improvement.

Depression

The study did not report depression.

Quality of life
The study did not report physical or mental quality of life.

Adverse events

The study did not report adverse events.

Minor outcomes
Measures of work disability

The study did not report work-related disability.
DISCUSSION

Summary of main results
Yoga versus sham yoga

We found no studies comparing yoga to a sham yoga intervention
for chronic low back pain. Asham comparison to yoga would clarify
the extent to which the effects of yoga are related to the belief
that participants are practicing yoga. Depending upon the form of
the sham, this could serve as a blinded comparison between yoga
and another active intervention. For example, if a yoga intervention
was compared to an exercise intervention that is not yoga, but
that participants believe is yoga, we would have information on a
blinded comparison between yoga and the other exercise.

Yoga versus non-exercise (a waiting list, a minimal
intervention, or usual care)

We found low- to moderate-certainty evidence that yoga results
in a small improvements in back-related function at short,
short-intermediate, intermediate, and long term; however, the
improvements do not meet predetermined levels of clinical
significance at any time point. We also found low- to moderate-
certainty evidence that yoga results in small and clinically non-
important improvements in pain at short, short-intermediate,
intermediate, and long term. We found low-certainty evidence
that overall clinical improvement was more than twice as likely
with yoga at short, short-intermediate, and intermediate term.
We found low- to moderate-certainty evidence for small to
moderate improvements in physical quality of life at short,
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short-intermediate, and intermediate term. There was moderate-
certainty evidence for a small improvement in mental quality of
life at short-intermediate and intermediate term, and low certainty
evidence of little or no improvement in mental quality of life at long
term. There was low-certainty evidence of little to no difference
in depression at short-intermediate term and small improvements
in depression at intermediate, and long term. One study provided
low-certainty evidence on fewer days of work-related disability with
yoga at short, intermediate, and long term. There was low-certainty
evidence that adverse events, primarily exacerbation of back pain,
were more common in yoga than in non-exercise control groups,
although not all studies reported assessing adverse events. Yoga
was not described as associated with serious adverse events.

Yoga versus exercise

We found moderate-certainty evidence of little or no difference
between yoga and other exercise in back-related function at short
and short-intermediate term, and low-certainty evidence of little
or no difference at intermediate term. Evidence on differences
between yoga and other exercise for pain was very-low certainty at
all time points due to serious risk of bias and imprecision, and we
are therefore uncertain about these outcomes. Likewise, evidence
on clinical improvement and on physical and mental quality of life
was very-low certainty. One study provided low-certainty evidence
for little to no difference in days of work-related disability with
yoga at short and intermediate term, and possibly slightly fewer
days at long term. There was low-certainty evidence of little or
no difference in the risk of adverse events with yoga compared
to other back-focused exercise. Although the quantity of evidence
on the comparison between yoga and back-focused exercise has
increased since the original version of this review, the total amount
and quality of evidence is still limited, particularly for pain and
quality of life outcomes, and for back-related function at the long
term.

Overall completeness and applicability of evidence

The trials included in this review were carried out in the US,
India, the UK, Croatia, Germany, Sweden, and Turkey 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 instructors 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) in different countries. This update provides additional
evidence on both yoga compared to non-exercise controls and yoga
compared to exercise controls, as well as some new evidence on
yoga compared to gigong. There was also new evidence from low
SES populations and older populations. However, there remains
a need for additional evidence on yoga compared to exercise and
other active interventions, as well as low SES populations, older
populations, or populations with serious comorbidities. We found
inconsistent reporting of adverse events, with some studies not
mentioning safety 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 trained
instructors, and, therefore, this evidence of benefit and lack of
serious harms would not necessarily apply to all yoga practices or
to yoga undertaken without expert guidance.

Quality of the evidence

None of the included studies blinded participants or providers
to treatment assignment, and all outcomes were self-reported.
Therefore, all studies were at high risk of performance and
detection bias, and we judged none of the evidence as high
certainty. Several comparisons between yoga and non-exercise
controls were downgraded for imprecision (few participants) or
inconsistency (heterogeneity between studies), and, therefore,
the comparisons between yoga and non-exercise controls were
primarily of moderate or low certainty.

Despite the addition to this update of four studies comparing
yoga to another active intervention, the number of studies on
yoga versus exercise controls remains small relative to those
comparing yoga to a non-exercise control such as waiting list or
education. Aside from back-specific function at short and short-
intermediate term, the evidence was downgraded for imprecision
(few participants or few events, or both) as well as risk of bias
and, therefore, all other comparisons between yoga and exercise
controls were of low or very low certainty.

Although some heterogeneity was expected, many analyses
displayed unexplained heterogeneity that required downgrading
the evidence. Potential sources of heterogeneity, including the
characteristics of the yoga and control interventions, and the
duration of treatment and follow-up, were difficult to explore
through subgroup analysis because of the complex patterns of
variation between 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 or hatha, most yoga interventions were specially
modified or developed for the trials and we could not identify
patterns of yoga postures to use for subgrouping. It should be
noted that research indicates that randomized trials of yoga with
different yoga styles do not differ in their odds of reaching positive
conclusions (Cramer 2016b). Regarding the intensity of the yoga
intervention, most studies provided yoga classes once to three
times per week, although one study provided daily classes and
another provided an all-day intervention. We separately analyzed
the yoga trial that was intensive and provided an all-day yoga
intervention. We considered subgroup analyses by type of non-
exercise intervention, but most studies comparing yoga to a non-
exercise control intervention included some form of booklet or
other educational material, and some trials (e.g. Jacobs 2004;
Saper 2009) also provided the intervention group with educational
materials. Finally, 11 trials reported outcomes several months
after the end of yoga classes: approximately three months after
treatment (Groessl 2017; Highland 2018; Saper 2009; Sherman
2005; Sherman 2011; Teut 2016; Williams 2005), six months after
treatment (Nambi 2014; Williams 2009), and approximately nine
months after treatment (Bramberg 2017; Tilbrook 2011). In all
but one trial (Williams 2009), all outcomes at intermediate term
were measured in participants 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
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any general relationship between effect size and time after end of
treatment.

Potential biases in the review process

We created funnel plots for the two analyses with the required
minimum of 10 studies, and because one of the funnel plots was
consistent with a pattern of publication bias we downgraded the
certainty of the evidence for the effect estimate. Itis not yet possible
to create additional funnel plots for other analyses. 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 identified one study that appears
to have been completed some years ago, but for which there are no
published results (Saper 2016). We cannot rule out the possibility
that this and additional studies that are unknown to us may have
produced results that are less positive than the results we found
in published studies. We also note that three of the four studies
carried out in India were at high risk of bias, and that trials of yoga
conducted in India have been found to be more positive than trials
conducted outside of India (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 as a treatment for low
back pain (Chou 2017; Cramer 2013; Crow 2015; Hill 2013; Holtzman
2013; Posadzki 2011; Skelly 2018; Ward 2013). Yoga appears to be
more effective than no treatment or minimal interventions such as
education for improving function and pain in chronic non-specific
low back pain; effect sizes are small to moderate. This review
also 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 differences between yoga and back-
focused exercise are relatively uncertain. Finally, this review agrees
with a review of interventions for non-specific low back pain in
older adults that the amount of evidence in older adults is very
limited (Nascimento 2019).

Although RCTs are not good sources of information on rare adverse
events, our review was also consistent with a previous systematic
review of the safety of yoga in finding that yoga results in more
adverse events than psychological or educational interventions
but the same number of adverse events as non-yoga back-focused
exercise (Cramer 2015b).

With regard to the broader domain of exercise for chronic low
back pain, this review and one recent Cochrane Review on
exercise for chronic low back pain (Hayden 2021) both found
that exercise was better than no exercise for pain. However, the
Hayden 2021 review found moderate-certainty evidence for a
clinically significant difference between exercise and no exercise for
pain (MD -15.2, 95% Cl -18.3 to —-12.2), while the current review
found moderate-certainty evidence for a smaller and clinically
unimportant difference between yoga and no exercise (MD —4.53,
95% Cl -6.61 to —2.46). Meanwhile, when the current review directly
compared the effects of yoga and non-yoga exercise for pain, the
current review found very low-certainty evidence for little or no
difference between yoga and non-yoga exercise (MD 2.68, 95% ClI
-2.01to0 7.36). Itis unclear whether additional evidence will confirm

that yoga is indeed a less efficacious form of exercise for pain, or
thisinconsistency between review findings is related to the specific
interventions in the included trials, given variations in components
of both yoga and non-yoga exercise interventions. With regard to
back function, the Hayden 2021 review found moderate-certainty
evidence of little or no difference between exercise and no exercise
in back-specific function (MD -0.38, 95% Cl -1.33 to 0.62 on
the RMDQ), which is consistent with our finding of low-certainty
evidence for a small and clinically unimportant difference between
yoga and no exercise (MD-1.69,95% C| -2.73to —-0.65 on the RMDQ).
Further evidence might clarify the effects of both yoga and non-
yoga exercise for back function and identify whether all exercise
is of limited benefit for chronic low back pain or there are specific
components of yoga and non-yoga exercise interventions that may
be of benefit.

AUTHORS' CONCLUSIONS

Implications for practice

We found that compared to no exercise yoga may result in a
clinically unimportant improvement in back-related functioning at
three months and is probably more effective than non-exercise for
back-related functioning at short (four to six weeks) and long term
(12 months). Yoga is probably more effective than no exercise in
pain reduction at short-intermediate term (three to four months)
and intermediate term (six months). Yoga may also be more
effective for back-related function and pain at other time points.
However, differences for pain were not clinically significant at
any time point, and differences for back function were small to
moderate. There is probably no difference between yoga and other
exercise for back-related functioning at short or short-intermediate
term and there may be no difference at intermediate term. There is
no evidence for other differences between yoga and other exercise
but information is limited and conclusions are uncertain. The risk
of adverse events is higher with yoga than with no exercise and
similar between yoga and other exercise; it appears that yoga is
not associated with serious adverse effects. The choice to use yoga
instead of no exercise should be made with an understanding
that relative improvementsin back-related function and reductions
in pain may be clinically unimportant, and the choice to use
yoga instead of other forms of exercise should be made with
an understanding that there is probably no difference between
yoga and other exercise for back-related function while differences
between yoga and other exercise for pain are uncertain. Choices
may otherwise depend on availability, cost, and participant or
provider preference. Clinicians should caution patients that our
knowledge of the effects of yoga relies upon trials in which the yoga
interventions were specifically designed for treatment of low back
pain, and were provided by experienced teachers, factors which
may be related to both effectiveness and safety. This review does
not include studies comparing different types or amounts of yoga,
and does not provide information on particular types or regimens
of yoga practice.

Implications for research

We found 11 studies that are not yet published or not yet
assessed by our review team, and 18 ongoing studies that are
potentially relevant to this topic. Additional research testing yoga
versus non-exercise controls might improve the confidence in
the estimates of effect for pain and for all outcomes at long
term (12 months or longer). Further trials in specific populations,
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including low socioeconomic populations, older people, and
populations with comorbidities, may clarify whether there are
subpopulations in whom use of yoga may be helpful or harmful.
Meanwhile, additional high-quality studies testing yoga versus
non-yoga exercise would be useful in clarifying the comparative
benefits of these therapies, including what elements of yoga and
other exercise interventions might be helpful in chronic low back
pain, and whether there are subpopulations in whom yoga or
other exercises may be either beneficial or problematic. All studies
should include reporting on adverse events at both short and long
term. Trials should also include measurement 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. Given
the lack of trials of sham yoga, there is also a need for additional
methodologic research in this field, particularly into the potential
influence of people's preferences and expectations on outcomes
within randomized trials of yoga.
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Study characteristics

Methods

Randomized controlled parallel-group trial.

Participants
chronic non-specific LBP.

159 participants with non-disabling non-specific LBP, with or without neck pain, of whom > 90% had

Settings: university/medical school. Yoga classes held at a yoga studio.

Country: Sweden.

Recruitment: April to September 2010, 8 participants recruited from occupational health service units
in Stockholm County, Sweden, in accordance with the original plan. However, due to the low influx of
people with back and neck pain from the occupational health service, 302 participants were thereafter
recruited by advertising in local media.

Inclusion criteria: presence of non-disabling, non-specific LBP, with or without neck pain, and score =
90 points on the Orebro Musculoskeletal Pain Screening Questionnaire (non-disabling defined from the
perspective of work disability). People were not on sick leave or on sick leave for < 8 weeks; aged 18-60

years and proficient in Swedish.

Exclusion criteria: spinal pathology (e.g. tumors or spinal fractures), continuous ongoing sick listing = 8
weeks, comorbidities that could affect the ability to fully participate in the study (e.g. physical disabili-
ty, psychosis), existing weekly yoga practice or strength training and verified pregnancy.

Interventions

Yoga group: (n = 52) 2 x 60-min standardized kundalini yoga group classes per week for 6 weeks, fol-

lowed by encouragement to continue home practice at least twice per week for 12 months.

Home practice: participants received a CD with instructions and written information, including draw-
ings of each posture. At end of intervention, i.e. after 6 weeks, participants were encouraged to contin-
ue practicing yoga programs at least twice a week.

Strength training: (n = 52) 5 x 60-min supervised strength-training sessions over 6 weeks, followed by
encouragement to continue home practice.
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Home practice: of strength training program = 2 times per week guided by written material and a fol-
low-up telephone call from physiotherapist 8 weeks after intervention.

Advice: (n = 59) control group received a booklet (The Back Book) that contained evidence-based ad-
vice on back pain, and a verbal recommendation to remain active.

Common interventions: a minimal intervention comprising self-care advice was given to all partici-
pants.

Co-interventions: no mention of included or excluded co-interventions.

Duration and follow-up: interventions were provided for 6 weeks and follow-up ended at 12 months.

Outcomes Back-specific disability subscale of the Swedish version of the Chronic Pain Grade Scale, calculated as
the mean intensity and transformed into 0-100, reported at 6 months.
Back pain subscale of the Swedish version of the Chronic Pain Grade Scale, calculated as the mean in-
tensity and transformed into 0-100, reported at 6 months.
Sickness absenteeism, reported as the mean number of days in past month that participants were ab-
sent from work due to illness.
Other outcomes collected: sickness presenteeism, process outcomes (number of times exercised per
week).
Notes Adverse events: no discussion of safety or adverse events.
Measurement of expectations or treatment preferences at baseline: none.
Unpublished data: none.
Funding: non-profit. Funded by Swedish Research Council for Health, Working life and Welfare
(2008-0849).
Clinical trials registration: NCT01653782.
Note: LSW contacted the primary author in October 2019 to check the number of participants at each
time point in Table 2 and received information by e-mail on 5 November 2019.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Quote: "The study used a block randomization design. A random allocation se-
tion (selection bias) quence was generated by the statistician (JH)."
Allocation concealment Low risk Quote: "For each participant an opaque envelope was opened, in consecutive
(selection bias) order, by an external research assistant not involved in the inclusion process."
Blinding of participants High risk Quote: "The participants did not know the content of the different intervention
arms."
Comment: although the participants did not initially know the content of the
intervention groups, they were aware of their intervention after they were allo-
cated to groups.
Blinding of person- High risk Quote: "The yoga leader and physiotherapist were not blinded."
nel/providers
Blinding of outcome as- High risk Quote: "The research group assessing the study's outcome was blinded during

Sessors

the data collection and data analysis."
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Comment: although the researchers collecting the data may have been blind-
ed, the participants reporting their subjective states were not blinded.

Incomplete outcome data
(attrition bias)
All outcomes

High risk

Quote: "Forty participants were lost to follow-up, i.e. those who discontinued
and the non-responders (yoga 6 (11.5%); strength training 16 (30.7%); CG 18
(32.7%)) at the 12-month follow-up. The yoga group had a statistically signif-
icantly lower loss to follow-up than the strength training and CG (Fisher's ex-
act test =0.017). Sixty percent of those lost to follow-up were women, mean
age was 42.0 years (SD 11.3), mean neck pain intensity was 45.0 (SD 25.3) and
mean back pain intensity was 61.6 (SD 14.8). However, there were no signifi-
cant differences between those who were lost to follow-up and participants in
terms of age, sex, or pre-intervention values on neck and back pain."

Comment: at all follow-up points, participants were not followed up if they
were not responders (Figure 1).

Selective reporting (re-
porting bias)

Unclear risk

Comment: primary outcome of sickness absence was described in ClinicalTri-
als.gov but the secondary outcomes of back and neck pain and disability were
not mentioned in the trial registration. However, these are reasonable out-
comes to measure for the condition and there is no positive evidence of selec-
tive reporting.

Group similarity at base-
line

Low risk

Comment: groups appeared similar on allimportant factors.

Co-interventions

Unclear risk

Comment: it does not appear that any co-interventions were planned or pro-
hibited and there is no reporting on co-interventions used by participants, oth-
er than the minimal intervention of self-care advice, which was given to all par-
ticipants (page 3). There is no mention of medication or other treatments re-
ceived among participants at baseline.

Compliance

Unclear risk

Quote: "The proportion of participants who adhered to the recommendations
(exercised at least 2 times/week) during the 6 month follow-up was: 54% (yo-
ga), 34% (strength training) and 42% (CG)."

Comment: 54% attended yoga but attendance rates for strength training was
34% and for non-exercise control group was 42%.

ITT analysis

Low risk

Quote: "An intention-to-treat analysis was conducted which included all ran-
domized individuals, irrespective of whether they had adhered to the inter-
vention programme or not. Two conservative imputation analyses were per-
formed on the primary outcome sickness absenteeism. In the first analysis, we
used the relative frequencies of zeros and ones in each group to randomly gen-
erate zeroes and ones for the drop-outs. In the second analysis we used "Last
value carried forward." Both analyses generated similar results (data not pre-
sented) to those presented in the results section."

Timing of outcome assess-
ments

Low risk

Comment: outcomes assessed at 6, 24, and 52 weeks for all groups (page 6).

Other bias

Low risk

No other biases identified.

Cox 2010

Study characteristics

Methods

Randomized controlled parallel-group trial.
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Cox 2010 (Continued)

Participants 20 participants with LBP.
Settings: 1 primary care practice. Location of yoga intervention delivery not described.
Country: UK.
Recruitment: GP records from a single practice.

Inclusion criteria: men and women aged 18-65 years, visiting GP in the previous 18 months for LBP,
score = 4 on the RMDQ 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, al-
ready in a trial for LBP, not currently experiencing an episode of LBP, previous spinal surgery, or clinical
indications of serious spinal or neurologic pathology.

Interventions Yoga group: (n = 10) 12 weekly 75-min iyengar yoga classes including relaxation and pain-relieving pos-
tures, and poses to improve posture, flexibility, strength, and mobility. Each class had a primary theme
(e.g. Sukha - relaxation and comfort).

Home practice: participants given a yoga manual and yoga mat, weekly practice handouts and encour-
aged to practice yoga at home, as well as taught to have better awareness of posture, movement, and
correct breathing. Frequency and duration of suggested home practice not described.

The Back Book group: (n = 10) control group received a booklet with advice on how to manage LBP
(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.
Co-interventions: no mention of included or excluded co-interventions.

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 (RMDQ) at 4 and 12 weeks.
Back pain (Aberdeen Back Pain Scale) at 4 and 12 weeks.
Quality of life - mental (SF-12 Mental Component score) at 4 and 12 weeks.
Quality of life - physical (SF-12 Physical Component score) at 4 and 12 weeks.
Clinical improvement (number of participants reporting no LBP) at 4 and 12 weeks.

Other outcomes collected: EQ-5D health index, Pain Self-Efficacy Questionnaire, number of days spent
in bed due to LBP, number of days with restricted activity attributed to LBP, and whether medication
was used for LBP over the previous 4 weeks.

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 previ-
ously obtained from Dr Helen Tilbrook, on 26 November. Dr Catherine Hewitt sent endpoint data to
LSW on 9 March 2016.

Funding: York Trials Unit, Department of Health Sciences, University of York.

Risk of bias
Bias Authors' judgement Support for judgement
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Cox 2010 (Continued)

Random sequence genera-  Low risk Used computer-generated random numbers to randomize participants.

tion (selection bias)

Allocation concealment Low risk Randomization carried out by an independent data manager.

(selection bias)

Blinding of participants High risk No blinding as compared with usual care alone; outcomes based on self-as-
sessment.

Blinding of person- High risk No blinding of personnel/providers.

nel/providers

Blinding of outcome as- High risk Self-reported outcomes were collected by mail from the participants, who

sessors were not blinded.

Incomplete outcome data  High risk Attrition > 30% in yoga group and it was unclear how missing data were man-

(attrition bias) aged.

All outcomes

Selective reporting (re- High risk Outcome mentioned in methods was not reported in results (days spent in

porting bias) bed). No protocol available.

Group similarity at base- High risk Usual care group were older and had longer duration of back pain.

line

Co-interventions Unclear risk Not possible to assess; usual care not defined.

Compliance High risk Quote: "Of the ten patients allocated to receive yoga, five (50%) did not attend
any one session. ... Two patients attended two sessions, two patients attend-
ed four sessions and one patient attended five sessions."

ITT analysis Low risk Authors state ITT analysis was done.

Timing of outcome assess-  Low risk Outcome assessment at set points.

ments

Other bias Low risk No other biases identified.

Demirel 2019

Study characteristics

Methods

Randomized controlled parallel-group trial.

Participants

80 participants with chronic non-specific LBP.

Settings: physiotherapy practice by trialists affiliated with physiotherapy department of a university.
Location of yoga intervention delivery not described.

Country: Turkey.

Recruitment: participants had attended a physiotherapy practice. Further details not reported.

Inclusion criteria: diagnosis of chronic non-specific LBP (pain at lumbar region that was not related to
specific pathology and had been ongoing for = 3 months), aged 20-65 years.

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

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

46



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Demirel 2019 (Continued)

Exclusion criteria: structural scoliosis; neurologic, metastatic, or metabolic diseases; or had undergone
spinal surgery.

Interventions

Yoga group: (n =40) 3 x 60-min group classes per week for 6 weeks. Classes consisted of instruction in
yoga philosophy, asanas, and diaphragmatic breathing.

Home practice: none mentioned.

Stabilization exercise group: (n =40) 3 x 60-min group lessons per week for 6 weeks. Lessons consist-
ed of instruction in contraction of core muscles and diaphragmatic respiration.

Home practice: none mentioned.
Common interventions: none described.
Co-interventions: no mention of included or excluded co-interventions.

Duration and follow-up: interventions were provided for 6 weeks and follow-up ended directly after
end of intervention.

Outcomes

Back-specific function (Turkish version of the Oswestry Disability Index) at 6 weeks.
Back pain (10-cm VAS scale for pain during activity) at 6 weeks.

Quiality of life - mental (emotional reactions subscale of the Turkish version of the Nottingham Health
Profile) at 6 weeks.

Quiality of life - physical (physical activity subscale of the Turkish version of the Nottingham Health Pro-
file) at 6 weeks.

Other outcomes collected: VAS scale for pain at rest, VAS scale for pain at night, back pain-related phys-
ical performance on the Back Performance Scale.

Notes

Adverse events: no discussion of safety or adverse events.
Measurement of expectations or treatment preferences at baseline: none.
Unpublished data: none.

Funding: none. Quote: "This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors."

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Eligible patients were allocated randomly into two groups: a yoga
group (YG) and a stabilization group (SG) by using a sealed envelope method
at a ratio of 1:1."

Comment: no information on how sequence was generated - implied that a
statistician was involved.

Allocation concealment
(selection bias)

Unclear risk Quote: "Eligible patients were allocated randomly into two groups: a yoga
group (YG) and a stabilization group (SG) by using a sealed envelope method
at a ratio of 1:1."

Comment: 'sealed envelope method' described under randomization but no
further information about the process.
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Blinding of participants High risk Comment: report stated participants were blinded. Unclear how the partici-
pants could be unaware of the intervention they were receiving, even if they
were not aware of the details of the comparison intervention.

Blinding of person- High risk Personnel delivering the interventions could not be blinded.

nel/providers

Blinding of outcome as- High risk Quote: "The statistician and patients were blinded, but the study was not dou-

Sessors

ble blinded since the outcome assessor already knew about the groups."

Comment: although the participants were claimed to be blinded, their self-re-
ports were collected by an outcome assessor who was not blinded.

Incomplete outcome data  Unclear risk Comment: small percentage of participants lost to follow-up. All losses were
(attrition bias) from 1 group (exercise) and unclear whether this was related to the interven-
All outcomes tion or outcomes.

Selective reporting (re- Unclear risk Comment: outcomes in the methods and results sections corresponded; how-

porting bias) ever, there was no protocol or trial registration.

Group similarity at base- High risk Quote: "All participants had similar data in terms of age, sex, and body mass

line index (p >0.05, Table 1). Pain intensity during activity, back-pain-related dis-
ability, and the pain sub-scale of NHP [Nottingham Health Profile] were higher
in SG [stabilization group] at baseline."

Comment: multiple outcomes higher in exercise group at baseline.

Co-interventions Unclear risk Comment: no mention of co-interventions.

Compliance Unclear risk Comment: no mention of compliance.

ITT analysis Unclear risk Comment: there was no evidence that an ITT analysis was not performed;
however, it was not mentioned explicitly and there was no sensitivity analysis
for the missing data.

Timing of outcome assess-  Low risk Comment: both groups were assessed before treatment and after treatment.

ments

Other bias Low risk No other biases identified.

Galantino 2004

Study characteristics

Methods

Randomized controlled parallel-group trial.

Participants

22 participants with chronic LBP.

Settings: setting for trial and location of yoga intervention delivery not described.

Country: USA.

Recruitment: self-referral through newspaper advertisements and referral through healthcare practi-

tioners.

Inclusion criteria: men and women aged 30-65 years with back pain for > 6 months and > 2 previous
conservative medical interventions (physical therapy and chiropractic) without prolonged relief.
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Galantino 2004 (continued)

Exclusion criteria: current history of chronic systemic disease, previous yoga experience, changes in
pain medication during past 14 days.

Interventions

Yoga group: (n = 11) formal 1-hour hatha yoga class twice per week for 6 weeks.
Home practice: suggested 1 hour per day but not mandated or monitored.
Control group: (n = 11) no treatment during observation period.

Common interventions: usual care continued for both groups.
Co-interventions: changes in pain medication were not allowed during study.

Duration and follow-up: interventions 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) at 6 weeks.
Depression (Beck Depression Inventory) 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 genera-  Low risk Used random numbers to generate sequence.

tion (selection bias)

Allocation concealment Unclear risk No details reported in publication.

(selection bias)

Blinding of participants High risk No blinding as control participants received no treatment; outcomes based on
self-assessment.

Blinding of person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk Participants were not blinded, and outcomes were self-reported. No mention

Sessors of blinding of those who collected the information on outcomes from the par-
ticipants.

Incomplete outcome data  High risk Attrition > 30% in control group. 6/11 control group participants had missing

(attrition bias) outcomes and were treated as 'failures' in a dichotomous analysis.

All outcomes

Selective reporting (re- Unclear risk No protocol available.

porting bias)

Group similarity at base- High risk Beck Depression Inventory substantially higher in control group.

line

Co-interventions Unclear risk Not possible to assess; recorded by participants but not reported.
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Compliance Unclear risk No information on class attendance.
ITT analysis Low risk ITT analysis stated.
Timing of outcome assess-  Low risk Outcome assessments at a set point.
ments
Other bias Low risk No other biases identified.
Groessl 2017
Study characteristics
Methods Randomized controlled parallel-group trial.
Participants 152 veterans with chronic LBP persisting > 6 months.

Settings: veterans' medical center. Location of yoga classes not described.
Country: USA.

Recruitment: via referral by VA clinicians. Study staff notified care providers about study recruitment
via e-mail, brief presentations, and word of mouth. Primary care, physical medicine, pain medicine,
and psychology were main clinics targeted for recruitment. In addition, flyers posted in common areas
and waiting rooms at medical center. VA patients receiving study information from providers or from
flyers contacted study personnel to learn about study enrollment criteria. Those interested were sched-
uled for a screening exam.

Inclusion criteria: VA patients, aged = 18 years, chronic LBP diagnosis = 6 months, English literacy, no
new pain treatments in last month, willing to attend yoga or be assigned to delayed treatment, willing
to attend 4 assessments, and willing to remain on present pain treatments.

Exclusion criteria: recent back surgery (in last 12 months), back pain from systemic conditions, morbid
obesity, acute sciatica/nerve compression, chronic lumbar radicular pain, serious unstable coexisting
medical or psychiatric conditions, potential metastatic disease, positive Romberg test, or practiced yo-
ga more than once in last year.

Interventions Yoga group: (n = 76) 12 weeks of twice-weekly 60-min yoga classes.

Home practice: participants received a home practice manual recommending 15-20 min of yoga home
practice on days that instructor-led sessions were not held.

Delayed treatment group: (n = 76) usual care and no yoga practice until end of - month assessment.
Common interventions: none described other than continued usual care.
Co-interventions: no mention of included or excluded co-interventions.

Duration and follow-up: interventions provided for 12 weeks and follow-up ended at 6 months.

Outcomes Back-specific function (RMDQ) at 6 weeks, 12 weeks, and 6 months.
Pain (short version of the Brief Pain Inventory) at 6 weeks, 12 weeks, and 6 months.

Other outcomes collected: medication use, process outcomes (class attendance and home practice),
and additional outcomes recorded in protocol but not included in current publications (pain intensi-
ty, pain interference, depression, anxiety, fatigue/energy, quality of life, self-efficacy, sleep quality, and
medication usage).
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Groessl 2017 (Continued)

Notes Adverse events: no serious adverse events reported during 6-month follow-up. 2 adverse events identi-
fied. 1 participant reported increased levels of back pain after 1 session and declined to attend further.
1 participant attended 7 consecutive yoga sessions and stopped attending because his "back went
out." Neither participant directly attributed the event to yoga practice.
Measurement of expectations or treatment preferences at baseline: none.
Funding: government. Veteran Affairs Rehabilitation Research and Development (Grant #RX000474).
Note: LSW e-mailed the first author in September 2019 and obtained unadjusted endpoint values to use
in primary analyses.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "After the baseline assessment was complete, the study coordinator
tion (selection bias) used a secure, web-based data management system to randomly assign par-
ticipants to one of two groups (yoga or DT [delayed treatment]). Participants
were notified of group assignment the following day. The binary non-stratified
randomization sequence was computer generated, at a 1:1 allocation ratio in
blocks of 10 participants to facilitate balanced group assignment."
Allocation concealment Unclear risk Comment: likely that allocation concealment was used because randomiza-
(selection bias) tion was carried out by computer; however, who notified the participants and
other aspects of the allocation process not specified.
Blinding of participants High risk No blinding.
Blinding of person- High risk No blinding.
nel/providers
Blinding of outcome as- High risk Quote: "Assessors were initially blinded to group assignment and did not have
Sessors access to group assignment data. Prior to assessments, the study coordinator
asked participants to not discuss their group assignment or experiences with
any study staff at the assessments."
Comment: although efforts were made to blind the assessors to group assign-
ment, the outcomes relied upon self-reports of the participants, and the par-
ticipants were not blinded.
Incomplete outcome data  Unclear risk Quote: "Attrition from follow-up assessment periods was 20% attrition at the
(attrition bias) 6- and 12-week assessments and 27.3% attrition at the 6-month assessment.
All outcomes Attrition rates were not significantly different between groups at any time
point. (p 0.31-0.99). No differences were found on any baseline characteristics
between attriters for each group, suggesting data was missing at random."
Comment: attrition was balanced between groups and was not associated
with baseline characteristics; however, it was relatively high (> 20%) in both
groups and simple LOCF was used for imputation. Reasons given for attrition
from yoga group, but unclear reasons for attrition from wait list group.
Selective reporting (re- Unclear risk Comment: primary outcome was change in back pain-related disability mea-

porting bias)

sured using RMDQ at baseline and 12 weeks. Secondary outcomes included
pain intensity, pain interference, depression, anxiety, fatigue/energy, quali-
ty of life, self-efficacy, sleep quality, and medication usage (from abstract of
methods paper). Several other outcomes from the methods paper were not
mentioned, although it is possible they will be included in additional publica-
tions.
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Group similarity at base-
line

Low risk Comment: more yoga participants (48%) than waiting group participants
(31%) had previously practiced yoga (P = 0.45); however, observation of this 1
difference was consistent with randomization of a relatively small sample size.
Other prognostic factors were balanced between groups.

Co-interventions

Low risk Quote: "All participants continued to receive usual care. To avoid confound-
ing effects, all participants were asked to refrain from changing treatments for
their cLBP [chronic LBP] during the study period unless medically necessary
(provider determined). DT [delayed treatment] during this time period varied,
but most commonly consisted of prescription and nonprescription pain med-
ications, physical therapy, spinal manipulation, exercise, and various other
self-help treatments."

Quote: "Compliance with these instructions was assessed at each time point."

Compliance Low risk Quote: "The median number of instructor-led sessions attended by subjects
randomized to yoga was 14 of 24 classes (58%; mean 12.3 classes)."

ITT analysis Low risk Quote: "An "intent-to-treat" "approach was followed for all study outcomes
and all analyses were conducted using statistical software R, version 3.3.0 in
2016."

Timing of outcome assess-  Low risk Comment: although the participants were recruited and treated in sequential

ments

cohorts over 2 years, there was no indication of differential timing of outcome
assessment for the randomized groups.

Other bias

Low risk No other biases identified.

Highland 2018

Study characteristics

Methods

Randomized controlled parallel-group trial.

Participants

68 current or former US military service members with chronic non-specific LBP.

Settings: military medical center (Walter Reed National Military Medical Center). Location of yoga class-
es not described.

Country: USA.

Recruitment: from Walter Reed National Military Medical Center from 9 December 2013 to 22 January
2015 via healthcare provider referral or self-referral.

Inclusion criteria: eligible for Department of Defense health care, had an LBP diagnosis documented
within the electronic health record, endorse a Defense & Veterans Pain Rating Scale 2.0 score of 4 for>3
months, aged 18-68 years, and able to read/understand English.

Exclusion criteria: medically advised against mild/moderate exercise; unable to sit on floor for 2 min or
stand independently; had complex regional pain syndrome, fibromyalgia, chronic fatigue syndrome,
autoimmune disease-related pain, other chronic medical conditions (i.e. advanced diabetic neu-
ropathies), or history of severe traumatic brain injury; practiced yoga within past 6 months; scheduled
for back surgery in following 3 months; had back surgery within past year; pregnant; or undergoing a
Medical Evaluation Board assessment to determine discharge.

Interventions

Yoga group: (n = 34) 2 x 60-min individual yoga sessions per week in weeks 1-4 and then weekly ses-
sions in weeks 5-8.
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Highland 2018 (continued)

Home practice: participants received an audio CD with instructions for optional home practice.

Usual care treatment group: (n = 34) usual care that was specific to the participant and included a
range of therapies.

Common interventions: none described other than usual care.
Co-interventions: no mention of included or excluded co-interventions.

Duration and follow-up: interventions were provided for 8 weeks and follow-up ended at 6 months.

Outcomes Back-specific function (RMDQ) at 4, 8, and 12 weeks, and 6 months.
Pain (Defense & Veterans Pain Rating Scale) at 4, 8, and 12 weeks, and 6 months.
Quality of life - mental (Symptom Burden composite from the Sleep Disturbance, Pain Interference,
Anxiety, Depression, and Fatigue subscales of PROMIS-29 (higher burden is worse mental quality of life)
at 4, 8, and 12 weeks, and 6 months.
Quality of life - physical (PROMIS-29) at 4, 8 and 12 weeks, and 6 months.
Other outcomes collected: process outcomes (sessions completed for active intervention group).
Notes Adverse events: mentioned as monitored and in the discussion section reported that there was a lack
of adverse events or side effects.
Measurement of expectations or treatment preferences at baseline: none.
Funding: government. Quote: "Supported by the U.S. Department of the Army, Telemedicine and
Advanced Technology Research Center, U.S. Army Medical and Materiel Command, and Henry M.
Jackson Foundation for the Advancement of Military Medicine, Inc. under Cooperative Agreement
(W81XWH-11-2-0201)."
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "A computerized random number generator produced the randomiza-
tion (selection bias) tion table."
Allocation concealment Low risk Quote: "Participants opened presealed envelopes labeled with the sequential
(selection bias) enrollment number containing group assignment."
Blinding of participants High risk Not blinded.
Blinding of person- High risk Not blinded.
nel/providers
Blinding of outcome as- High risk Comment: participants could not be blinded and outcomes based on self-re-
sessors port.
Incomplete outcome data  Unclear risk Comment: attrition different (although low) in 2 groups and reasons not given.
(attrition bias)
All outcomes
Selective reporting (re- Low risk Comment: clinical trial registration listed pain scores - DVPRS 2.0 (weekly for
porting bias) 6 weeks) as primary outcome and this was consistent with report. Secondary
outcome of RMDQ was also included in registration. The additional outcome
measurements for the primary outcome at 3- and 6-months do not seem un-
reasonable.
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Group similarity at base-
line

Low risk Quote: "At baseline, treatment groups did not differ significantly in sex ..., mil-
itary status ..., age ..., past 24-hour pain ..., radiating back pain ..., bilateral
back pain ...; PZ.61), or constant back pain ..., leg/foot weakness ..., disability
..., or symptom burden ... Therefore, sex and pain laterality were considered
forinclusion in GLMMs [generalized linear mixed model] if they improved mod-
el fit."

Co-interventions

Unclear risk Quote: "Treatment as usual was specific to the participant on the basis of his
or her provider's treatment planning and recommendations. This may include
pain medications, physical therapy, chiropractic care, injections, acupuncture,
massage, supplements, or other therapies."

Comment: no mention of co-interventions in yoga group or reporting of any
monitoring of changes.

Compliance Low risk Quote: "Lastly, 38% of RESTORE [yoga] participants completed all 12 yoga ses-
sions and 47% completed 9 to 11 sessions, with only 14% completing <9 ses-
sions (Fig 1)."

ITT analysis Low risk Quote: "To compare treatment group effectiveness, an intention-to-treat ap-

proach using generalized linear mixed models (GLMMs) examined longitudi-
nal patterns in the primary (past 24-hour pain) and then secondary (disabili-
ty, physical functioning, symptom burden) outcomes from baseline through 6-
month follow-up."

Timing of outcome assess-
ments

Low risk Quote: "Follow-up assessments for all participants occurred at the end of
week 4 (midtreatment) and week 8 (posttreatment), as well as at week 13 (3-
mo follow-up) and week 26 (6-mo follow-up)."

Other bias Low risk No other biases identified.
Jacobs 2004

Study characteristics

Methods Randomized controlled parallel-group trial.

Participants

52 participants with chronic non-specific LBP.
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 advertise-
ments 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 18-65 years who had made = 3 visits to a health provider for
non-specific mechanical LBP in the previous 12 months, have had pain symptoms for = 6 months and
score = 3 out of 10 on the VAS Pain Scale for pain over past week.

Exclusion criteria: back pain secondary to malignancy, infectious disease, inflammatory spondy-
loarthropathies, vertebral fracture or dislocation, acute radicular syndrome, or severe neurologic signs,
systemic or visceral causes of pain, any severe concurrent illness, pregnancy, back-related compen-
sation or litigation, history of back surgery, regular participation (> 1/week) in iyengar yoga for past 3
months, plans to move out of study region within next 9 months, life expectancy <9 months.
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Jacobs 2004 (continued)

Interventions

Yoga group: (n = 28) 90-min iyengar yoga classes held twice a week for 12 weeks. Yoga consisted of
predefined set of postures from which yoga teacher selected individual poses in varying sequences for
each of 23 yoga classes. 28 asanas (postures) selected, including mandatory poses to be practiced dai-

ly.

Home practice: prescribed for 30 min on 5 days/week. Participants were provided an illustrated pam-
phlet explaining the poses and a yoga mat, block, belts, and blankets.

Waiting list group: (n = 24) group received a "back pain educational booklet" not otherwise specified.
Common interventions: usual care continued for both groups.
Co-interventions: no mention of permitted or restricted co-interventions.

Duration and follow-up: interventions provided for 12 weeks and there was an additional follow-up at 6
months.

Outcomes Back-specific function (RMDQ) at 3 months (unpublished data).
Back-specific function (Oswestry Disability Index) at 3 months (unpublished data).
Pain.
Depression (CES - Depression) at 3 months (unpublished data).
Quality of life - mental (SF-36 Emotional Well-Being) at 3 months (unpublished data).
Quiality of life - physical (SF-36 Physical Functioning) at 3 months (unpublished data).
Other outcomes collected (unpublished data): bothersomeness of back pain during past 4 weeks, mean
LBP over 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/Fatigue, SF-36 Social Functioning, SF-36 Pain, SF-36 General Health, biologic markers,
healthcare utilization, drug usage.

Notes Adverse events: no discussion of safety or adverse events.
Measurement of expectations or treatment preferences at baseline: (quote) "To better ascertain how
clinical response is modulated by baseline expectation, we ascertained baseline expectation of im-
provement 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 completers to LSW on
27 April 2015.
Funding: not reported.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Used random number generator.

tion (selection bias)

Allocation concealment Low risk Allocation by co-ordinator according to a pre-established randomization list.

(selection bias)

Blinding of participants High risk No blinding as waiting list control used; outcomes based on self-assessment.

Blinding of person- High risk No blinding.

nel/providers
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Jacobs 2004 (continued)

Blinding of outcome as-
Sessors

Participants were not blinded and self-reported the outcomes. No mention of
blinding of those who collected the information on outcomes from the partici-

High risk

pants.

Incomplete outcome data  Unclear risk Total attrition 16% and only completers analysis done. Reasons for attrition

(attrition bias) not given although attrition was similar across intervention groups.

All outcomes

Selective reporting (re- High risk Outcome data never published. We obtained all retrievable summary data di-

porting bias) rectly from the analysis file by request of the study authors. Some primary and
secondary outcomes were mentioned in the study report and not included in
the outcome file (e.g. pharmaceutical drug usage for back pain, biologic mark-
ers of stress, and healthcare utilization).

Group similarity at base- Low risk Matched on most important factors.

line

Co-interventions Unclear risk Not possible to assess.

Compliance Low risk Quote: "Overall, 64% of participants assigned to receive the immediate yoga
intervention attended yoga classes throughout the 3 month intervention peri-
od. On average, these participants attended 15 (66%) classes over the 3-month
trial period."

ITT analysis Unclear risk Details of analysis not reported.

Timing of outcome assess-  Low risk Outcome assessment at set points.

ments

Other bias Low risk No other biases identified.

Kuvacic 2018

Study characteristics

Methods

Randomized controlled parallel-group trial.

Participants

30 participants with chronic LBP.

Settings: authors were affiliated with multiple universities and it is unclear which university or universi-
ties were the base of the study. Location of yoga classes unclear.

Country: Croatia (location of first author) and possibly also Italy or Israel (other author affiliations).
Recruitment: not described.

Inclusion criteria: pervasive chronic LBP, aged > 18 years, presence of depression and anxiety according
to Zung questionnaires.

Exclusion criteria: acute LBP (including recent thoracic-lumbar trauma); specific causes of LBP (lumbar
stenosis, disk hernia, spinal deformity, fracture, spondylosis, osteoporosis of the spine); current or pre-
existing neurologic, oncologic, or psychiatric conditions (e.g. dementia, Parkinson disease, congenital
central nervous system malformations, multiple sclerosis, tumors, schizophrenia, head trauma); any
previous experience in mindfulness, meditation, or yoga practice; people with recent cerebrovascular
accidents and myocardial infarctions; obesity.

Interventions

Yoga group: (n = 15) 2 x 75-min yoga sessions per week for 8 weeks.
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Kuvacic 2018 (continued)

Home practice: not mentioned.

Education group: (n = 15) an initial pamphlet with recommendations for posture, movement, and
breathing followed by a twice-weekly newsletter.

Common interventions: none described.
Co-interventions: no mention of included or excluded co-interventions.

Duration and follow-up: interventions provided for 8 weeks and follow-up finished at end of interven-
tion.

Outcomes Back-specific function (Oswestry Disability Index) at 8 weeks.
Pain (numeric rating scale for pain 0-10) at 8 weeks.
Depression (Zung self-rating depression scale) at 8 weeks.
Other outcomes collected: Zung self-rating anxiety scale.
Notes Adverse events: no mention of assessment of adverse events.
Measurement of expectations or treatment preferences at baseline: none.
Funding: not mentioned.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No mention of how sequence was generated.
tion (selection bias)
Allocation concealment Unclear risk No mention of allocation procedures.
(selection bias)
Blinding of participants High risk Not blinded.
Blinding of person- High risk Not blinded.
nel/providers
Blinding of outcome as- High risk Participants not blinded and outcomes based on self-report.
sessors
Incomplete outcome data  Low risk Comment: no mention of whether any participants were lost to follow-up (or
(attrition bias) not). However, there appeared to be no attrition.
All outcomes
Selective reporting (re- Unclear risk Comment: no protocol or trial registration.
porting bias)
Group similarity at base- Unclear risk Comment: no presentation or discussion of baseline characteristics by group,
line only for total sample.
Co-interventions Unclear risk Comment: no mention of co-interventions.
Compliance Unclear risk Comment: no mention of compliance with interventions.
ITT analysis Unclear risk Comment: no mention of ITT analysis.
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Kuvacic 2018 (continued)

Timing of outcome assess-  Low risk Quote: "Participants from both the YG [yoga] and PG [education] received

ments the second questionnaire at the same session (the first meeting), so that they
could evaluate pain through the NRS [numerical rating scale] 0-10 scale. The
post-psychological assessment was performed one week after the end of the
study through an online version of questionnaires."

Other bias Low risk No other biases identified.

Nambi 2014
Study characteristics
Methods Randomized controlled parallel-group trial.

Participants

60 participants with chronic non-specific LBP.

Settings: based at outpatient department of a physiotherapy college. Location of yoga intervention de-
livery 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-spe-
cific LBP persisting for = 3 months.

Exclusion criteria: LBP due to nerve root compression, disk prolapse, spinal stenosis, tumor, spinal in-
fection, ankylosing spondylosis, spondylolisthesis, kyphosis or structural scoliosis, or a widespread
neurologic disorder; surgical candidacy; back-related litigation or compensation; cardiopulmonary
problems; pregnancy; BMI > 35; major depression; substance abuse; yoga practice.

Interventions

Yoga group: (n = 30) weekly 60-min iyengar yoga classes for 4 weeks. Used a series of 29 postures, in-
cluding forward bends, twists, and inversions but excluding back bends. Poses progressed from sim-
pler to more challenging over time. Used a range of props including sticks, mats, belts, blocks, chairs,
wall ropes, benches, boxes, stools, trestle, and weights.

Home practice: requested 30 min, 5 days/week during intervention.

Exercise group: (n = 30) participants asked to practice individually prescribed exercises for strength-
ening 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 LBP 2 weeks before beginning of intervention.

Co-interventions: exercise group participants were asked not to participate in other exercises for their
low back.

Duration and follow-up: interventions provided for 4 weeks and additional follow-up at 6 months after
program completion (7 months after randomization).

Outcomes

Current pain (10-cm VAS scale) at 4 weeks and 7 months.
Mean days of mental distress in previous 30 days at 4 weeks and 7 months.
Mean days of physical distress in previous 30 days at 4 weeks and 7 months.

Other outcomes collected: days of mental distress and physical distress dichotomized into frequent (=
14 days) and infrequent (< 14 days) distress at 4 weeks and 7 months; days of activity limitations (how
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Nambi 2014 (continued)

many days did poor physical or mental health keep you from doing your usual activities, such as self-
care, work, or recreation?) assessed for previous 30 days at 4 weeks and 6 months and dichotomized in-
to frequent (= 14 days) and infrequent (< 14 days) limitations.

Notes Adverse events: no specific discussion of overall safety or adverse events. However, it mentioned that 1
person withdrew from the yoga group due to a herniated disk, and 2 people withdrew from yoga group
due to fears that yoga would aggravate symptomatic osteoarthritis.

Measurement of expectations or treatment preferences at baseline: none.

Funding: authors declared no funding.

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Used random number generating table.

tion (selection bias)

Allocation concealment Unclear risk No details reported.
(selection bias)

Blinding of participants High risk No blinding as control was exercise; outcomes based on self-assessment.

Blinding of person- High risk No blinding.
nel/providers

Blinding of outcome as- High risk Quote: "Data collectors were blind to the subject's treatment status."

sessors
Comment: however, participants were not blinded and self-reported all out-
comes.

Incomplete outcome data  Unclear risk Low attrition rates but reasons for withdrawal in yoga group possibly related

(attrition bias) to outcome.

All outcomes

Selective reporting (re- Unclear risk Protocol not available.

porting bias)

Group similarity at base- Unclear risk Limited demographic data reported.

line

Co-interventions Unclear risk Not mentioned in inclusion/exclusion criteria 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 assess-  Low risk Outcome assessment at set points.

ments

Other bias Low risk No other biases identified.
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Neyaz 2019

Study characteristics

Methods

Randomized controlled parallel-group trial.

Participants

70 participants with chronic non-specific LBP.

Settings: Department of Physical Medicine and Rehabilitation and Centre for Integrative Medicine and
Research of a tertiary care hospital.

Location of yoga intervention delivery: Center for Integrative Medicine and Research.
Country: India.
Recruitment: outpatient clinics.

Inclusion criteria: men and women aged 18-55 years who complained of non-specific LBP persisting for
> 12 weeks and had a pain rating = 4 on a rating scale from 0 (no pain) to 10.

Exclusion criteria: back pain due to severe scoliosis, sciatica, previous back surgery, or diagnosed
spinal stenosis, potentially attributable to specific underlying diseases or conditions (e.g. pregnan-

¢y, meta-static cancer, spondylolisthesis, fractured bones or dislocated joints, large herniated disk,
sciatica pain = back pain) or minimal pain (rating of > 4 on a 0-10 numerical rating scale; conditions
overlapping with symptoms of back pain or confound treatment effects (rheumatoid arthritis, spondy-
loarthropathy, and severe fibromyalgia); currently receiving other back pain treatments or had partic-
ipated in yoga or conventional therapeutic exercise training for back pain; unstable medical or severe
psychiatric conditions or dementia; contraindications (e.g. progressive neurologic deficits) or sched-
ules that precluded class participation; history of active substance or alcohol abuse; unwilling to prac-
tice at home; plans to move out of the area in next 1 month.

Interventions

Yoga group: (n = 35) weekly 35-min integrated yoga therapy classes for 6 weeks.

Home practice: participants asked to practice for 30 minutes at home on non-class days and during the
6-week follow-up period.

Exercise group: (n = 35) weekly 35-min conventional therapeutic exercise classes for 6 weeks.

Home practice: participants asked to practice for 30 minutes at home on non-class days and during the
6-week follow-up period.

Common interventions: both groups received education on 'postural care' for chronic non-specific LBP.
Co-interventions: none mentioned.

Duration and follow-up: interventions provided for 6 weeks and an additional follow-up at 12 weeks.

Outcomes

Current pain (0-10 scale) reported on the DVPRS at 6 and 12 weeks.
Back-related function reported on RMDQ at 6 and 12 weeks.

Patient-perceived recovery rated on a 7-point Likert scale ranging from 'very large improvement' to
'very much worse', at 6 and 12 weeks.

Other outcomes collected: weekly consumption of pain medication.

Notes

We contacted the author in November 2019 for further information on the study data, including means
and standard deviations, and were provided the full dataset by e-mail. We analyzed the data and then
extracted it into Covidence and then Review Manager 5.

Adverse events: no serious adverse events but 3 participants had minor adverse events mostly related
to increased pain. We contacted the author to find out which group or groups the 3 people experienc-
ing adverse events belonged to. He replied that this was 1 in the exercise group and 2 in yoga group,
and we incorporated this information into our analyses.
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Measurement of expectations or treatment preferences at baseline: none.

Funding: authors did not specify whether or not there was funding. Quote: "No competing financial in-

terests exist."

Trial registration ID: CTRI/2017/08/009572.

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Quote: "Participants were randomized using a pregenerated randomized se-

tion (selection bias) quence."

Allocation concealment Low risk Quote: "Opaque sealed envelopes were used to conceal the allocation."”

(selection bias)

Blinding of participants High risk No blinding as control was exercise; outcomes based on self-assessment.

Blinding of person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk No blinding and outcomes based on self-assessment.

sessors

Incomplete outcome data  High risk A high percentage of participants were lost to follow-up at both outcome

(attrition bias) points.

All outcomes

Selective reporting (re- Low risk All outcomes were reported as prespecified in the registration.

porting bias)

Group similarity at base- Low risk Baseline characteristics relevant to disease were comparable between groups,

line and exceptions were consistent with the relatively small sample size, indicat-
ing that randomization was not subverted.

Co-interventions Low risk No mention of co-interventions that were either allowed or forbidden; howev-
er, both groups received postural education and concomitant medication use
in both groups was tracked.

Quote: "Questions were asked to determine the weekly consumption of pain
medication 12 for CNLBP [chronic non-specific low back pain] management
before the intervention. Changes in weekly drug consumption were record-
ed in both the groups at 6-week postintervention and 12-week follow-up com-
pared to baseline."

Compliance Low risk There were 6 weekly classes, and good adherence was defined as attending = 4
classes. 47/70 participants attained this.

ITT analysis Low risk An ITT analysis was provided.

Timing of outcome assess-  Low risk All participants followed at 6- and 12-weeks.

ments

Other bias Low risk No other biases identified.
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Patil 2018

Study characteristics

Methods

Randomized controlled parallel-group trial.

Participants

88 nurses with chronic LBP of whom 82% had non-specific LBP.

Settings: tertiary care teaching hospital (the workplace of the nurses). Location of yoga classes not de-
scribed.

Country: India.

Recruitment: "nurses were screened and referred by the orthopedician" however flow chart (Figure 1)
stated "self and physician referred [sic]."

Inclusion criteria: female nurses with diagnosis of non-specific LBP, lumbar spondylosis, or interver-
tebral disk prolapse; LBP for = 3 months as diagnosed by an orthopedician and knowledge of English,
Hindi, and Kannada language.

Exclusion criteria: pain due to organic causes such as infective and inflammatory conditions, metabolic
disorders, and post-traumatic condition; degenerative disorders of muscles; comorbid cardiac or neu-
ropsychiatric illness; history of major surgery or injury; pregnant women; neurologic complications of
chronic LBP.

Interventions

Yoga group: (n = 44) 6 weeks of 60-min yoga classes provided 5 days/week.

Home practice: not mentioned.

Exercise group: (n = 44) 6 weeks of 60-min physical exercises provided 5 days/week.
Common interventions: none described.

Co-interventions: no mention of included or excluded co-interventions.

Duration and follow-up: interventions provided for 6 weeks and follow-up finished at end of interven-
tion.

Outcomes Quiality of life - mental (Psychological health scale of WHOQOL-BREF questionnaire English and Ker-
alan version at 6 weeks.
Quality of life - physical (physical health scale of the WHOQOL-BREF) at 6 weeks.
Other outcomes collected: Social Relationships scale of the WHOQOL-BREF, Environmental Health
scale of the WHOQOL-BREF.

Notes Adverse events: no mention of assessment of adverse events.
Measurement of expectations or treatment preferences at baseline: none.
Funding: report stated there was no financial support or sponsorship.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Comment: used random number generator (www.randomizer.org).

tion (selection bias)

Allocation concealment Unclear risk Comment: no mention of allocation concealment.

(selection bias)

Blinding of participants High risk No blinding.
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Patil 2018 (continued)

Blinding of person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk Comment: participants not blinded and outcomes based on self-report.

Sessors

Incomplete outcome data  Low risk Quote: "There were no dropouts in the study."

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Comment: no protocol available.

porting bias)

Group similarity at base- Low risk Quote: "Participants in the two groups did not differ much in relation to their

line age, education, or duration of illness between the groups as shown in Table 1."
Quote: "There was a no significant difference between the yoga and control
groups at the baseline for all the four domains of WHOQOLBREF: (a) physical
(P =0.296), (b) psychological (P =0.987), (c) social (P =0.661), and (d) environ-
mental (P =0.904) as shown in Table 5."

Co-interventions Unclear risk Comment: no mention of medication use at baseline, or any permitted or dis-
allowed co-interventions during study.

Compliance Unclear risk Comment: no mention of compliance or adherence.

ITT analysis Unclear risk Comment: no mention of ITT analysis.

Timing of outcome assess-  Low risk Quote: "Data were taken at the same time of the day on the 1 and 43 day. Ori-

ments entation to yoga program was given to the participants for 3 days, and then
on the next day, predata collection was done after satisfactory performance.
WHOQOLBREF assessments were done on day 1 and day 43 (after 6 weeks)."

Other bias Low risk No other biases identified.

Saper 2009
Study characteristics
Methods Randomized controlled parallel-group trial.

Participants

30 participants with moderate-to-severe chronic non-specific LBP.

Setting: study run from 2 community health centers. Yoga classes held at 1 of 2 community health cen-
ters.

Country: USA.

Recruitment: self-referral and healthcare practitioner referral through flyers in the health centers and
surrounding community, radio, and newspaper advertisements, and presentations and e-mails to
healthcare providers. Letters sent by providers to participants identified from community health center
electronic medical records as seen in last 2 years with an LBP diagnosis.

Inclusion criteria: men and women aged 18-64 years with current LBP persisting for = 12 weeks, and
mean LBP intensity for 2 weeks before enrolment rated = 4 on a 0- to 10-rating scale; sufficient under-
standing of English to follow class instructions and complete surveys.
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Exclusion criteria: yoga use in previous year; new pain medicine or other LBP treatments started with-
in the previous month or anticipated to begin in next 6 months; pregnancy; back surgery in previous 3
years; non-muscular pathologies (e.g. spinal canal stenosis, spondylolisthesis, infection, malignancy,
fracture); severe or progressive neurologic deficits; sciatica pain = back pain; active substance or alco-
hol abuse; serious systemic disease, medical, or psychiatric comorbidities precluding yoga practice; ac-
tive or planned worker's compensation, disability, or personal injury claims; inability to attend classes
at times and location offered.

Interventions

Yoga group: (n = 15) 12 weekly 75-min hatha yoga classes divided into 4 x 3-week themed segments
followed a standardized protocol in which each class began and ended with Savasana relaxation and
breathing exercises, and included a selection from 22 or 23 other yoga postures depending on class.

Home practice: 30 min/day strongly encouraged. Provided participants with audio CD of protocol;
portable CD player; handbook describing and depicting the exercises; and yoga mat, strap, and block.

Usual care group: (n = 15) participants continued usual care and were offered the yoga intervention af-
ter the 26-week follow-up.

Common interventions: both groups continued to receive usual medical care and medications, and re-
ceived a copy of The Back Pain Helpbook (Moore 1999).

Co-interventions: both groups were discouraged from beginning any new back pain treatments during
study.

Duration and follow-up: interventions provided for 12 weeks and there was an additional follow-up at
26 weeks.

Outcomes

Back-specific function (RMDQ) at 6, 12, and 26 weeks.
Mean pain for the previous week (0 = no pain to 10 = worst possible pain) at 6, 12, and 26 weeks.
Global improvement (dichotomized into improved vs no change or worse) 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.

Notes

Adverse events: 1 yoga participant reported transient worsening of LBP that improved after discontinu-
ing yoga. No other significant adverse events 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. Quote: "Dr Saper is supported by a Career Development Award (KO7 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; col-
lection, management, 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 genera-
tion (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 contact with participants.
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Saper 2009 (Continued)

Blinding of participants High risk No blinding as used waiting list control; outcomes based on self-assessment.

Blinding of person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk Quote: "All study participants met in person with unblinded research staff

sessors members to complete paper questionnaires at baseline, 6, and 12 weeks."
Comment: participants were not blinded and self-reported the outcomes, with
the assistance of unblinded study staff.

Incomplete outcome data Unclear risk Low attrition rates (3% at 12 weeks; 23% at 26 weeks) but reasons unclear and

(attrition bias) rate differed between groups.

All outcomes

Selective reporting (re- Unclear risk Outcomes reported as per protocol on ClinicalTrials.gov. However, SF-36 was

porting bias) in protocol and in paper methods, but only lack of statistical significance was
reported in results.

Group similarity at base- Low risk Groups matched on most important indicators.

line

Co-interventions 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 Quote: "Yoga participants attended a median of 8 classes (range 0-12)."

ITT analysis Low risk All randomized participants were analyzed in the group to which they were
randomized and an ITT analysis with LOCF imputation for 1 missing yoga par-
ticipant was carried out at 12 weeks and 7 missing yoga participants at 26
weeks.

Timing of outcome assess-  Low risk Outcome assessment at set time points.

ments

Other bias Low risk No other biases identified.

Saper 2017
Study characteristics
Methods Randomized controlled parallel-group trial.

Participants

320 predominantly low-income, racially diverse adults with non-specific chronic LBP.

Settings: 1 large academic safety-net hospital and 7 affiliated, federally qualified community health
centers located in diverse neighborhoods. Yoga classes held at community health centers. 8 physi-
cal therapists delivered the physical therapy intervention in 1 hospital-based and 2 community-based

physical therapy clinics.

Country: USA.

Recruitment: recruited through the sites with multiple strategies including recruitment letters and fly-
ers to patients with an electronic medical record diagnosis of LBP, study flyers in clinic waiting rooms
and surrounding neighborhoods, contacts with health providers and clinic staff, and newspaper ad-

verts.
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Inclusion criteria: aged 18-64 years; current non-specific LBP persisting = 12 weeks; mean LBP intensi-
ty for previous week = 4 on a 0 to 10 numerical rating scale (where 10 was highest pain); English fluency
sufficient to follow treatment instructions and answer survey questions; willingness to list comprehen-
sive contact information for = 1 friend, family member, or work colleague who will always know how to
contact the participant.

Exclusion criteria: significant participation in yoga or physical therapy for back pain or had read The
Back Pain Helpbook or The Back Book in previous 6 months; known pregnancy; active or planned work-
er's compensation, disability, or personal injury claims; rheumatoid arthritis; severe fibromyalgia;
plans to move out of area in next 12 months; perceived religious conflict with the yoga intervention;
spinal canal stenosis, severe scoliosis, spondylolisthesis (> grade I), ankylosing spondylitis, large herni-
ated disk, sciatica pain = back pain, previous back surgery; history of vertebral fracture; active or recent
malignancy; active or recent constitutional symptoms; back pain possibly due to specific disease/con-
dition(s); severe or progressive neurologic deficits; active substance or alcohol abuse; cervical radicu-
lopathy; other severe disabling chronic medical or psychiatric comorbidities (or both) deemed by prin-
cipalinvestigator on a case-by-case basis to prevent safe or adequate (or both) participation in study
(e.g. severe disabling heart failure or lung disease, active treatment for hepatitis, psychosis).

Interventions Yoga group: (n = 127) 12 weekly 75-min hatha yoga classes followed by randomization to drop-in class-
es or home practice in a maintenance phase until week 52.

Home practice: strongly encouraged to do yoga home practice for 30 min/day on days that they did not
attend yoga class. To facilitate home practice, participants received DVD of protocol; guidebook de-
scribing and depicting the protocol (Additional file 1); and a yoga mat, strap, and block.

Physical therapy group: (n = 129) 15 x 60-min appointments over 12 weeks, followed by randomiza-
tion to booster sessions (advice to see the therapist at 4, 6, 8, 10, and 12 months) or no booster sessions
during maintenance phase until week 52.

Home practice: participants received written materials and supplies (strap, mat) for home practice and
were recommended to exercise at home for 30 min on days when there was no physical therapy ses-
sion.

Usual care group: (n = 64) The Back Pain Helpbook (Moore 1999), reading schedule, and newsletters
over 12 weeks, followed by brief check-in calls every 6 weeks to encourage continued review of the
book until 52 weeks.

Common interventions: all groups continued to receive their usual medical care and medications.

Co-interventions: both groups were discouraged from beginning any new back pain treatments during
study.

Duration and follow-up: interventions were provided for 12 weeks, there was re-randomization of the
yoga and physical therapy participants to different intensities of maintenance treatment until week 52,
and the final follow-up was at 52 weeks.

Outcomes Back-specific function (RMDQ) at 6, 12, 26, 40, and 52 weeks.
Mean pain for the previous week (0 = no pain to 10 = worst possible pain) at 6, 12, 26, 40, and 52 weeks.

Global improvement - 0- to 6-point Likert scale, where 0 indicated extremely worsened, 3 indicated no
change, and 6 indicated extremely improved. Participants who reported a 5 or 6 were considered im-
proved at 12 weeks.

Health-related quality of life - physical (SF-36 Physical Health component) at 12 weeks.
Health-related quality of life - mental (SF-36 Mental Health component) at 12 weeks.

Other outcomes collected: self-reported pain medication use in previous week (yes or no), patient sat-
isfaction with interventions (5-point scale from very dissatisfied to very satisfied), work productivity. Al-
so planned to report data on other exploratory measures (e.g. fear-avoidance beliefs, pain self-efficacy,
depression, anxiety, and sleep.
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Notes

Adverse events: mostly mild self-limited joint and back pain reported in 9 yoga, 14 physical therapy,
and 1 education participants.

Measurement of expectations or treatment preferences at baseline: none.
Unpublished data: none.
Funding: government (National Center for Complementary and Integrative Health).

Study name: 'Back to Health.' Trial registration: NCT01343927.

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Staff entered participants into StudyTRAX (ScienceTrax), a data man-
agement platform. StudyTRAX generated a randomization sequence using
permuted block randomization with varying block sizes and a 2:2:1 ratio of yo-
ga, PT, and education.”

Allocation concealment
(selection bias)

Unclear risk Allocation concealment not clearly described.

Quote: "After participants completed baseline surveys, un-masked staff in-
formed them of their treatment assignments."

Blinding of participants High risk No blinding possible.

Blinding of person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk Blinding not possible and outcomes based on self-report.

Sessors

Incomplete outcome data  High risk Quote: "To comply with the journal editors' recommendations for handling

(attrition bias)
All outcomes

missing data in our primary outcome analyses, we present findings based
on multiple imputation using regression modeling in SAS PROC M1." "The PT
group had disproportionate loss to follow-up."

Comment: although multiple imputation was used to account for missing da-
ta, the number of participants dropping out of the physical therapy group was
very high (n = 15) compared to the yoga and education groups (n =2 and n =3).
We considered the risk of attrition bias for the comparison between yoga and
education to be low risk, and the risk of attrition bias for the comparison be-
tween yoga and physical therapy to be high risk.

Selective reporting (re-
porting bias)

Low risk Employment status was a secondary outcome in the protocol but was not re-
ported. In Supplement 1 to the main publication, the authors noted that it will
be reported in a future publication. Furthermore, Supplement 1 states: "Satis-
faction and global improvement were unintentionally omitted from the clini-
caltrials.gov listing when it was created in 2011."

Group similarity at base-
line

Unclear risk Quote: "Baseline mean between-group differences were present for RMDQ,
sex, and body mass index (P =0.032, 0.088, and 0.099, respectively)."

Co-interventions

Low risk Quote: "At 12 weeks, yoga and PT [physical therapy] participants were 21 and
22 percentage points, respectively, less likely than education participants to
use any pain medication (Table 3). Although PT participants were less likely
than education participants to use acetaminophen [paracetamol], there were
no other significant differences in medication sub-groups."
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Comment: medication use was similar at baseline and was a secondary out-
come.

Compliance High risk The protocol predefined adherence: (quote) "For the 12-week Treatment
Phase, adherence is defined as follows: =75% attendance to recommended yo-
ga classes (i.e., 9 or more); 273% attendance to PT sessions (i.e., 11 or more);
self-reported completion of three-fourths or more of assigned educational ma-
terials."

In the trial report, it was stated that (quote) "During the treatment phase, me-
dian yoga attendance was 7 classes (interquartile range, 3 to 10)." and "Few-
er than half of the participants met adherence criteria: 56 yoga (44%), 46 PT
(36%), and 28 education (44%) participants.”

Comment: although it is possible that 50% of participants attended = 50% of
classes, it is not clear from study report and so we rated compliance as high
risk because study authors identified it as a concern.

ITT analysis Low risk Used recommended process for dealing with missing data.
Timing of outcome assess-  Low risk Outcome assessment at set time points.
ments
Other bias Low risk No other biases identified.
Sherman 2005
Study characteristics
Methods Randomized controlled parallel-group trial.
Participants 101 participants with chronic non-specific LBP.

Setting: trial run through an integrated healthcare system. Yoga classes 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 vis-
its between 3 and 15 months before the study for treatment of back pain. Self-referral through adver-
tisements in a health plan consumer magazine.

Inclusion criteria: men and women aged 20-64 years with recent primary care visit for LBP.

Exclusion criteria: 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 past year; currently treated with other interventions; possible dis-
incentive 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 consis-
tent with severe disk disease), unable to participate in classes or unwilling to practice at home; unable
to speak or understand English.

Duration and follow-up: interventions provided for 12 weeks with additional follow-up at 26 weeks.

Interventions Yoga group: (n = 36) 12 weekly 75-min viniyoga classes, each with a specific focus: (quotes) "relaxation;
strength building, flexibility, and large-muscle movement; asymmetric poses; strengthening the hip
muscles; lateral bending; integration; and customizing a personal practice." "[A]ll the sessions empha-
sized use of postures and breathing for managing low back symptoms..." "[P]ostures were selected
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from a core of 17 relatively simple postures..." "Each class included a question-and-answer period, an
initial and final breathing exercise, 5-12 postures, and a guided deep relaxation."

Home practice: daily home practice encouraged and yoga participants received CDs to guide them
through the postures with the appropriate mental focus.

Exercise group: (n = 35) 12 weekly 75-min exercise classes. Intervention designed by a physiotherapist
and was likely different from previous physiotherapy. 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.

Home practice: encouraged and exercise participants received a handout to assist them.

Self-care group: (n = 30) a copy of an evidence-based book of self-care strategies was mailed to partici-
pants (Moore 1999).

Common interventions: all participants continued to have access to all medical care provided by their
insurance plan.

Co-interventions: no specific mention of allowed or restricted co-interventions.

Outcomes

Back-specific function (RMDQ) at 6, 12, and 26 weeks.

Other outcomes collected: bothersomeness of pain during the previous week (0 = 'not at all bother-
some' 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 reported. 1 participant discontinued yoga classes because
postures that required her to move her head below her heart precipitated her migraine headaches. 1
participant in 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 de-
scribe their current pain and to rate their expectations for each intervention. Table 1 of the publication
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, median of 8.5 for exercise and 9 for yoga in the self-care
group, and median of 4 or 5 for self-care in each intervention group. Preferred treatment was exercise
for 26-33%, yoga for 27-44%, and other for 28-40%. 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). Quote: "Grant Support: By the National Center for Com-
plementary and Alternative Medicine (grant R21AT 001215) and the National 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

Random sequence genera-
tion (selection bias)

Low risk Used computer-generated random assignments.

Allocation concealment
(selection bias)

Low risk Aresearcher not involved in participant recruitment or randomization placed
assignments 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.
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Blinding of person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk Quote: "Interviewers who were masked to the treatment assignments con-

Sessors ducted telephone interviews at baseline and at 6, 12, and 26 weeks after ran-
domization."

Comment: however, participants were not blinded and self-reported the out-
comes.

Incomplete outcome data  Low risk Very low attrition rates (total 6% at 26 weeks) although there was no descrip-

(attrition bias) tion of how missing data were managed.

All outcomes

Selective reporting (re- Unclear risk Clinical outcomes reported as per description on ClinicalTrials.gov, where

porting bias) there was not a formal statement of primary and secondary outcomes but a
statement that the trial will report (quote) "symptoms, function, quality of life,
and utilization and costs of back pain related care." However, utilization and
costs were not mentioned in the study report.

Group similarity at base- Low risk Groups matched on most important indicators.

line

Co-interventions Low risk Use of non-study treatments matched initially and reduced in yoga group
compared with control groups.

Compliance Low risk 36/36 yoga participants attended = 1 class and the median number attended
was 9 out of a possible 12. For exercise, 33/35 participants attended = 1 class
and the median number attended was 8. Class attendance was similar for yoga
and exercise groups.

ITT analysis Low risk All randomized participants were stated to be analyzed in the group to which
they were randomized.

Timing of outcome assess-  Low risk Outcome assessment at set time points.

ments

Other bias Low risk No other biases identified.

Sherman 2011
Study characteristics
Methods Randomized controlled parallel-group trial.

Participants

228 participants with chronic non-specific LBP.

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, advertisementsin a
health plan consumer magazine, and direct-mail postcards. For 4 cohorts, augmentation of recruit-
ment through outreach to general population (methods not described).

Inclusion criteria: men and women aged 20-64 years with LBP.
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Exclusion criteria: people with back pain that was attributable to a specific cause (e.g. spondylolisthe-
sis), 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); had contraindi-
cations to the interventions (e.g. severe disc disease); had major depression; were unable to give in-
formed consent or participate in interviews owing to mental or medical issues (e.g. dementia) or an in-
ability 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 fol-
low-up at 26 weeks.

Interventions Yoga group: (n =92) 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 5-11 postures,
and guided deep relaxation. 6 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: (n =91) 12 weekly 75-min exercise classes. The exercise intervention was adapt-
ed from the intervention used in an earlier trial (Sherman 2005). Classes included aerobic exercises,
stretches, and strengthening exercises.

Home practice: encouraged for 20 min on non-class days. Exercise participants received a handout and
DVD to assist them in home practice.

Self-care group: (n = 45) participants received a copy of The Back Pain Helpbook providing information
on causes of back pain and advice on how to manage pain (Moore 1999).

Common interventions: all intervention groups continued to have access to medical care provided by
their insurance plan.

Co-interventions: no specific mention of allowed or restricted co-interventions.

Outcomes Back-specific function (RMDQ) at 6, 12, and 26 weeks.

Clinical improvement (dichotomous variable measuring whether LBP was improved, yes/no) at 6, 12,
and 26 weeks.

Other outcomes collected: bothersomeness of pain during the previous week (0 = 'not at all bother-
some' and 10 = 'extremely bothersome'); 30% improvement in outcomes; 50% improvement in out-
comes; 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. 1/45 participants randomized to self-care reported increased
pain after doing recommended exercises.

Measurement of expectations or treatment preferences at baseline: before randomization, information
on sociodemographic characteristics, back pain history, and treatment-related beliefs collected. Ta-
ble 1 of publication 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.
Preferred treatment was yoga for 26-32%, exercise for 17-22%, and other for 51-53% in intervention
groups.

Funding: US NIH. Quote: "Financial Disclosure: None reported. Funding/Support: This study was funded
by Cooperative Agreement Number U01 AT003208 from the National Center for Complementary and Al-
ternative 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, choos-
ing the adjusted 2-step imputed data from eTable 4 for the primary analysis, and the adjusted com-
plete-case analysis from eTable 4 for the complete-case sensitivity analysis.
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Computer-generated randomization used.

tion (selection bias)

Allocation concealment Low risk Randomization schedule generated by statistician; inaccessible to staff.

(selection bias)

Blinding of participants High risk No blinding as control interventions were conventional exercise or self-care
book; outcomes based on self-assessment.

Blinding of person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk Quote: "Telephone interviews were conducted by masked interviewers at

Sessors baseline and at 6, 12, and 26 weeks after randomization."

Comment: however, participants were not blinded and self-reported the out-
comes.

Incomplete outcome data ~ Low risk Low attrition rates; authors also conducted a secondary analysis using a sin-

(attrition bias) gle imputation method to assess the sensitivity of the complete-case results to

All outcomes loss to follow-up. The sensitivity analysis was provided online and was consis-
tent with the primary outcomes.

Selective reporting (re- Low risk Outcomes reported as per published trial protocol. Note: several mediating

porting bias) variables mentioned in protocol not reported in primary publication.

Group similarity at base- Unclear risk Groups matched on most important indicators except that yoga group had

line greater back pain dysfunction.

Co-interventions Low risk No between-group differences in back pain-related healthcare visits; medica-
tion use matched initially and decreased in yoga and exercise (active interven-
tion) groups.

Compliance Low risk 95% of yoga participants attended = 1 class and they attended a median of 8
out of a possible 12 classes. 82% of exercise participants attended = 1 class
and they attended a median of 9 classes. 65% (yoga) and 59% (exercise) at-
tended = 8 classes.

ITT analysis Low risk Statement that ITT analysis was carried out.

Timing of outcome assess-  Low risk Outcome assessment at set time points.

ments

Other bias Low risk No other biases identified.

Tekur 2008
Study characteristics
Methods Randomized controlled parallel-group trial.

Participants

80 participants with chronic non-specific LBP.
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Setting: trial run through a residential holistic health center. Yoga classes held at the health center.
Country: India.

Recruitment: by advertisements, newsletters, self-referrals, word-of-mouth, or referrals by medical
practitioners.

Inclusion criteria: men and women aged 18-60 years with LBP (with or without pain radiating to the
legs) = 3 months in duration.

Exclusion criteria: back pain attributable to organic spinal pathology (e.g. malignancy) or chronic
spinal infection (checked by x-ray); 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: (n = 40) intensive 1-week residential yoga program. Practices consisted of asanas for back
pain (yoga postures), pranayama, relaxation techniques, meditation, and lectures on yogic lifestyle, de-
votional sessions and stress management through yogic counseling. Intervention provided throughout
the day for 7 consecutive days, and included approximately 2 hours/day of yoga postures as well as yo-
gic meditation, breathing, chanting, and lectures.

No home practice: none.

Exercise group: (n = 40) intensive 1-week residential program of non-yogic physical exercises. Prac-
tices consisted of a set of physical movements, non-yogic safe breathing exercises, and lectures on sci-
entific information. Classes supervised by the trained physiatrist. Intervention was provided through-
out the day for 7 consecutive days, and included approximately 2 hours/day of exercise practices.

Home practice: none.
Common interventions: no other interventions in common.

Co-interventions: no specific mention of allowed or restricted co-interventions.

Outcomes Back-specific function (Oswestry Disability Index, range 0-100) at 1 week.
Pain (Horizontal 10-cm straight line on a white sheet, range 0-10) at 1 week.
Quiality of life - physical (WHOQOL-BREF Physical Health domain (7 items), range of scores 4-20 for
each domain) at 1 week.
Quality of life - mental (WHOQOL-BREF Psychological Health domain (6 items), range of scores 4-20 for
each domain) at 1 week.
Other outcomes collected: spinal mobility, 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: 0 in either group.
Measurement of expectations or treatment preferences at baseline: none.
Funding: Swami Vivekananda Yoga Research Foundation.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Used computer-generated random numbers.
tion (selection bias)
Allocation concealment Low risk Containers used to conceal the sequence until interventions were assigned.
(selection bias)
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Tekur 2008 (continued)
Blinding of participants High risk No blinding as control was exercise; pain, functioning, and quality of life were
self-assessed.
Blinding of person- High risk No blinding.
nel/providers
Blinding of outcome as- High risk Quote: "The statistician who did the randomization and analysis of data and

Sessors

the researcher who enrolled the subjects, assigned them to groups, and car-
ried out the assessments were blinded to the subjects' treatment status."

Comment: however, participants were not blinded, and outcomes were self-re-

ported.
Incomplete outcome data  Low risk Low attrition rate among participants randomized (13% per group) was prior
(attrition bias) to beginning of treatment and there was no attrition among participants who
All outcomes began treatment; reasons for dropout similar and not related to outcome.
Selective reporting (re- Unclear risk Protocol unavailable.
porting bias)
Group similarity at base- Low risk Groups matched on most important indicators.
line
Co-interventions Low risk Quote: "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 suspect participants were not analyzed in the groups they were
assigned to; however, this was not explicitly stated.
Timing of outcome assess-  Low risk Outcome assessment at set time points.
ments
Other bias Low risk No other biases identified.
Teut 2016
Study characteristics
Methods Randomized controlled parallel-group trial.

Participants

176 adults aged = 65 years with chronic LBP.

Settings: based at a university and the yoga classes were held either at the university or retirement
homes.

Country: Germany.

Recruitment: distribution of brochures and handouts, holding information events in retirement homes,
and advertising in newspapers. Planned half of participants would live on their own and half would live
in retirement homes. Participants in retirement homes were recruited directly at the retirement homes
to ensure that they could participate.

Inclusion criteria: adults = 65 years, chronic LBP for = 6 months; intensity of back pain according to pain
item of the Functional Rating Index = 2 over past 7 days; providing written informed consent.

Yoga for chronic non-specific low back pain (Review) 74
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Teut 2016 (Continued)

Exclusion criteria: acute disk prolapse or protrusion with acute neurologic symptoms within past 3
months; severe organic or psychiatric disease precluding participation in trial; pain due to cancerous
effects on bones; use of pain medication that works through the central nervous system (e.g. opioids);
drug or alcohol addiction (or both); participation in another clinical trial within past 6 months; partic-
ipation in yoga or gigong training within past 12 months; preplanned start of a physiotherapy within
study duration.

Interventions

Yoga group: (n = 61) 24 x 45-min viniyoga yoga classes over 3 months.
Home practice: none.

Qigong group: (n =58) 12 x 90-min gigong classes provided over 3 months.
Home practice: none.

Waiting list group: (n = 57) no specific intervention and were allowed to participate in either yoga or
gigong at end of follow-up (6 months).

Common interventions: all groups continued to receive their usual medical care and medications.

Co-interventions: all groups were allowed concomitant health care except for physiotherapy and cen-
tral nervous system pain medication.

Duration and follow-up: interventions provided for 3 months and follow-up ended at 6 months.

Outcomes Back-specific function (Hannover Functional Ability Questionnaire for measuring back pain-related dis-
ability) at 3 and 6 months.
Back pain (mean pain for the previous 7 days on a 100 mm VAS) at 3 and 6 months.
Health-related quality of life - physical (SF-36 Physical Health component) at 3 and 6 months.
Health-related quality of life - mental (SF-36 Mental Health component) at 3 and 6 months.
Depression (Geriatric Depression Scale) at 3 and 6 months.
Other outcomes collected: mean pain intensity over past 7 days on the Functional Rating Index, pain
medication, frequency of falls, risk of falls measured using the Tinetti Test, body self-efficacy, the hand-
grip strength test, credibility and treatment satisfaction.

Notes Adverse events: reported to be assessed in the methods section but the occurrence of adverse effects
was not mentioned in the results or discussion sections.
Measurement of expectations or treatment preferences at baseline: expectations of yoga and gigong
were assessed at baseline.
Unpublished data: none.
Funding: non-profit. Quote: "This study was performed as part of the grant for the professorship for
complementary medicine funded by the Karl and Veronica Carstens-Foundation. The Yoga intervention
was funded by Berliner Yoga Zentrum."
Clinical trial registration: NCT01303588.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Randomization was carried out using the random function of SAS soft-
ware (version 9.1; SAS Inc, Cary, NC). The allocation ratio of yoga:qigong:con-
trol group was 1:1:1. The randomization was stratified according to the par-
ticipant housing situation (living in a retirement home or living alone) and
blocked with a fixed block length, which was unknown to the study staff."
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Teut 2016 (Continued)

Allocation concealment
(selection bias)

Low risk

Quote: "The randomization list was transferred to a generated Microsoft Ac-
cess 2003 (Microsoft Corp, Redmond, CA) secured database, where it was hid-
den in the background and was not accessible to anyone involved in random-
ization or treatment to ensure allocation concealment."

Quote: "Patients who fulfilled the eligibility criteria and provided informed
consent were registered in the preface of the database and randomized by
clicking on a button. The group allocation was then revealed to the partici-
pants. The group allocation could not be changed or deleted, which ensured
allocation concealment."

Blinding of participants

High risk

No blinding.

Blinding of person-
nel/providers

High risk

No blinding.

Blinding of outcome as-
Sessors

High risk

Participants not blinded and outcomes based on self-report.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk

Comment: proportion missing from follow-up was not high, did not differ sub-
stantially between groups, and reasons for loss to follow-up were given.

Selective reporting (re-
porting bias)

Low risk

Comment: all primary and secondary outcomes corresponded to those in the
trial registration.

Group similarity at base-
line

Low risk

Quote: "Table 1 [of publication] shows the sociodemographic and clinical
characteristics of the patients at baseline. The mean age was similar in all
groups. Furthermore, most of the participants were women. The mean dura-
tion of the back pain was between 18 and 20 years for all groups, and >60% of
the patients used pain medication. In the yoga class, there was a lower per-
centage of patients with >10 years of education (24.6% compared with 43.1%
and 43.9%). In the gigong group, there was a lower percentage of single house-
holds (59.9% compared with 78.0% and 71.4%). In the control group, the pe-
riod elapsed since the last physical therapy session was shorter than the pe-
riod in either of the intervention groups (1.1 + 2.4 years for the control group
compared with 2.2 + 3.7 years for the yoga group and 2.7 + 4.8 years for the
gigong group). All other baseline data measurements and clinical outcomes
were nearly equally distributed among the groups."

Comment: almost all demographic characteristics matched. A sensitivity
analysis for period since last physical therapy session did not change the re-
sults.

Co-interventions

Low risk

Quote: "Participants in both groups were allowed to use concomitant health
care, but the use of physiotherapy and the intake of pain medication that
works over the central nervous system (e.g., opioids) were not permitted."

Comment: mean medication use at baseline was similar between groups, and
restriction of physiotherapy and opioids during the trial is mentioned.

Compliance

Low risk

Quote: "Of all patients in the yoga group, 74.1% participated in more than 75%
of the yoga lessons, another 12.9% in 50 to 75% of the lessons. From 58 pa-
tients allocated to the gigong group 3 refused further participation (medical
reasons: n = 1, lack of time: n = 1, unknown reasons: n = 1). Of the patients in
the gigong group, 72.7% participated in more than 75% of the classes, and an-
other 18.2% participated in 50 to 75% of the classes."

ITT analysis

Low risk

Quote: "Outcomes were analyzed for the full analysis set, on the basis of the
intention-to-treat principle. The full analysis set includes each randomized pa-
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tient regardless of whether he or she adhered to the assigned treatment, com-
plied with the protocol, or provided a complete set of all data. If any outcome
data were missing, these values were not imputed. Thus, for each outcome the
respective available cases were used in the analysis."

Timing of outcome assess-  Low risk Timing of outcome assessment appeared to be the same for all groups.
ments
Other bias Low risk No other biases identified.

Tilbrook 2011

Study characteristics

Methods Randomized controlled parallel-group trial.

Participants 313 participants with chronic non-specific LBP.
Setting: 39 general practices. Yoga classes were held in 13 non-National Health Service premises in 5
geographic areas.
Country: UK.
Recruitment: participating general medical practices searched patient databases and mailed out an in-
vitation pack to all individuals aged 18-65 years who had visited for LBP in past 18 months; database
searches were undertaken in 2 waves. In addition, during the second wave of recruitment, advertise-
ments were placed in local media.
Inclusion criteria: men and women aged 18-65 years with LBP (i.e. musculoskeletal pain bounded by
the lowest ribs and gluteal folds) in previous 18 months, score =4 on RMDQ, and ability to attend = 1 yo-
ga classes.
Exclusion criteria: did not return a baseline questionnaire (second recruitment wave only); had per-
formed yoga in previous 6 months; could not get up off the floor unaided; could not use stairs; preg-
nant; had life-threatening comorbid conditions; had previously undergone spinal surgery; had severe
documented psychiatric problems or alcohol dependency; had indications of serious spinal neurolog-
ic abnormality (= 1 of difficulty passing urine; numbness around anus, genitals, or inner thighs; numb-
ness, pins and needles, or weakness in both legs; or unsteadiness on feet).
Duration and follow-up: interventions provided for 12 weeks and additional follow-up at 12 months.

Interventions Yoga group: (n = 156) 12 weekly 75-min yoga classes consisting of an introduction to the weekly theme;
pain-relieving or settling-in relaxing poses; program of seated, standing, prone, and supine poses; ed-
ucative postural advice; and 5-15 min of relaxation.
Home practice: encouraged to undertake yoga for 30 min daily or to practice = 2 times per week, and
use the relaxation CD.
Usual care group: (n = 157) participants received a copy of The Back Book on managing LBP (Burton
2002), and continued to receive usual care.
Common interventions: both groups received a copy of The Back Book (Burton 2002), and continued to
receive usual care.
Co-interventions: no specific mention of included or excluded co-interventions.

Outcomes Back-specific function (RMDQ) at 3, 6, and 12 months.
Back pain (Aberdeen Back Pain Scale) at 3, 6, and 12 months.
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Tilbrook 2011 (continued)

Quality of life - mental (SF-12 Mental Component score) at 3, 6, and 12 months.
Quiality of life - physical (SF-12 Physical Component score) 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 eco-
nomic data including medication use over the previous 4 weeks and other healthcare use.

Notes Adverse events: 12/156 (8%) yoga participants and 2/157 (1%) usual care participants reported adverse
events. In yoga group, authors classified 1 adverse event as serious and possibly or probably related to
yoga (participant experienced severe pain but had a history of severe pain after any physical activity);
remaining 11 were non-serious and mostly related to increased pain. In usual care group, there were 2
serious adverse events.

Measurement of expectations or treatment preferences at baseline: Table 1 of publication showed
that expectation that yoga works was 57% in yoga group and 55% in usual care group. Belief that yo-
ga 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 primary outcome of back-related function, the effect of treatment did not vary by base-
line 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 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: Arthritis Research UK and sponsored by University of York.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Used computer-generated randomization.

tion (selection bias)

Allocation concealment Low risk Used computer-generated randomization. Participant details entered into ran-
(selection bias) domization database by trial co-ordinators and secretary who were blinded to
the allocation sequence.

Blinding of participants High risk No blinding as comparison was usual care; outcomes based on self-assess-

ment.

Blinding of person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk Quote: "The statistician was blinded to randomized group."

sessors

Comment: however, participants were not blinded, and outcomes were self-re-
ported.

Incomplete outcome data Low risk Low attrition rate, reasons stated, and sensitivity analyses for best/worst-case

(attrition bias) scenarios were carried out.

All outcomes

Selective reporting (re- Low risk Primary and secondary outcomes as per published trial protocol.

porting bias)

Group similarity at base- Low risk Groups matched on main prognostic indicators and co-interventions at base-

line line.

Co-interventions Unclear risk No details of co-interventions during intervention period.
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Compliance Low risk Quote: "Ninety-three (60%) participants attended at least 3 of the first 6 class-
es 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 assess-  Low risk Outcome assessment at set time points.
ments
Other bias Low risk No other biases identified.
Wattamwar 2013
Study characteristics
Methods Randomized controlled parallel-group trial.
Participants 24 participants with chronic non-specific LBP.

Setting: setting of trial not described. Yoga classes held at an iyengar yoga center.
Country: India.
Recruitment: not described.

Inclusion criteria: ambulatory men and women aged 20-50 years with history of LBP and symptom du-
ration >3 months.

Exclusion criteria: LBP attributable to any pathology; history of trauma or any neurologic condition.

Duration and follow-up: interventions provided for 10 weeks and no additional follow-up.

Interventions Yoga plus occupational therapy group: (n = 12) 1 x 45- to 60-min session of iyengar-based yoga - us-
ing props - per week for 10 weeks. 2 x 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 suggested. Frequen-
cy and duration of this home practice not described.

Occupational therapy group: (n = 12) 3 x 45- to 60-min occupational therapy sessions each week for
10 weeks. The therapy was described as mostly back school therapy and consisted of education, mat
exercises, and Swiss ball exercises.

Home practice: home program of back exercises suggested.
Common interventions: no additional interventions.

Co-interventions: no specific mention of included or excluded co-interventions.

Outcomes Back-specific function (Oswestry Disability Index) at 10 weeks (10 questions each rated on a 0 to 5 scale
(higher score is worse function)) obtained from the Oswestry Low Back Pain Disability Questionnaire.
Usually the individual scores are summed and multiplied by 2 to produce an overall rating on a 0 to
100 scale. Study authors provided individual mean differences and an overall mean difference for each
group. Based on these data, it appeared that the study authors did not multiply the total by 2 and the
reported Oswestry total was on a scale of 0 to 50. Therefore, we multiplied the totals by 2 for data entry
in this review.
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Wattamwar 2013 (Continued)

Back pain (Pain Intensity subscore of the Oswestry Disability Index, scale 0-5; higher values indicated
greater pain) at 10 weeks.

Other outcomes collected: RMDQ (outcome not extractable), changes in range of motion of thora-
co-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: we contacted Dr Ravi Wattamwar to clarify sample size and standard deviations of
change or confidence interval for RMDQ on 2 April 2015. He replied to the e-mail but did not forward the
information. Therefore, we used the Oswestry Disability Index, which was completely reported, for the
review.
Funding: not reported.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Randomization by lottery method with replacement.

tion (selection bias)

Allocation concealment Unclear risk No details of allocation process.

(selection bias)

Blinding of participants High risk No blinding as comparison was occupational therapy without adjuvant yoga;
outcomes based on self-assessment.

Blinding of person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk No mention of blinding for those who collected the outcomes. Participants

Sessors were not blinded, and outcomes were self-reported.

Incomplete outcome data ~ Low risk No attrition.

(attrition bias)

All outcomes

Selective reporting (re- High risk RMDQ was incompletely reported. Protocol not available.

porting bias)

Group similarity at base- Unclear risk Limited demographic data reported.

line

Co-interventions Unclear risk No details of co-interventions.

Compliance Unclear risk No information on class attendance.

ITT analysis Unclear risk No attrition and no suspicion that participants were not analyzed in the
groups they were assigned to; however, this was not explicitly stated.

Timing of outcome assess-  Low risk Outcome assessment at set time points.

ments

Other bias Low risk No other biases identified.
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Williams 2005

Study characteristics

Methods Randomized controlled parallel-group trial.

Participants 60 participants with chronic non-specific LBP.
Setting: setting of trial not described. Yoga delivered in a community yoga studio.
Country: USA.

Recruitment: physician and self-referral. Local physicians were informed about the study through lec-
tures and mailed announcements. 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 history of LBP
and symptom duration > 3 months.

Exclusion criteria: LBP attributable to nerve root compression, disk prolapse, spinal stenosis, tumor,
spinal infection, alkylosing spondylosis, spondylolisthesis, kyphosis or structural scoliosis, or a wide-
spread neurologic disorder; presurgical candidates; involved in litigation or compensation; displayed
a compromised cardiopulmonary system; pregnant; BMI > 35; experiencing major depression or sub-
stance abuse; practitioners of yoga; did not agree to "forgo other forms of CAM [Complementary Alter-
native Medicine] during the study."

Duration and follow-up: interventions provided for 16 weeks and an additional follow-up at 3 months
after end of treatment (7 months after randomization).

Interventions Yoga group: (n =30) 1 x 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 chal-
lenging poses. Used a range of props. Yoga group also received 16 weekly newsletters, written by phys-
iotherapy students, on back care.

Home practice: encouraged to practice at home for 30 min/day, 5 days/week.
Education group: (n = 30) 16 weekly newsletters, written by physiotherapy students, on back care.

Common interventions: all participants could continue usual medical care for LBP. 2 weeks before be-
ginning of 16-week study period, both groups received 2 x 1-hour lectures on LBP and were given in-
structional handouts.

Co-interventions: 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) at 16 weeks and 7 months.
Back pain (VAS from Short Form-McGill Pain Questionnaire) at 16 weeks and 7 months.

Other outcomes collected: pain-related fears to movement, beliefs associated with adjustment 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, quotes: "a subject with symptomatic osteoarthritis
who was diagnosed with a herniated disc during the study..." "Review of the adverse event by a med-
ical panel summoned by the Institutional Review Board determined that it was unrelated to the perfor-
mance of yoga postures." 1 older participant in the educational control group died.

Measurement of expectations or treatment preferences at baseline: none.

Funding; university funding. Quote: "This project was funded by the Clinical Studies request for propos-
als at West Virginia University."
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Williams 2005 (continued)
Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Randomization by random number generating program.

tion (selection bias)

Allocation concealment Unclear risk No details of allocation process.

(selection bias)

Blinding of participants High risk No blinding as comparison was an educational intervention; outcome based
on self-assessment.

Blinding of person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk Participants were not blinded, and outcomes were self-reported.

Sessors
Quote: "Data collectors were blind to the subject's treatment status."

Incomplete outcome data  High risk Attrition 20% in control group and 33% in yoga group at 16 weeks; 2 with-

(attrition bias) drawals linked to yoga intervention.

All outcomes

Selective reporting (re- Unclear risk Protocol not available.

porting bias)

Group similarity at base- Unclear risk Quote: "Higher functional ability on the BPSES [Back Pain Self-Efficacy Scale]

line (P=0.005), lower catastrophizing as a coping strategy (P=0.007), and less per-
ceived disability (P=0.002) and harm (P=0.02) on the SOPA [Survey of Pain Atti-
tudes] by the yoga group compared to the control group.”

Co-interventions Low risk No difference in medication use at baseline; drug use in yoga group reduced;
postintervention assessment showed non-significant differences in medical or
non-medical treatment, or lifestyle changes.

Compliance Low risk Quote: "Of the 20 subjects completing the yoga intervention [out of 30 ran-
domized], an attendance rate of 91.9% was achieved for the 16-week proto-
col."

ITT analysis Unclear risk No mention of ITT; non-completers compared with completers.

Timing of outcome assess-  Low risk Outcome assessment at set time points.

ments

Other bias Low risk No other biases identified.

Williams 2009

Study characteristics

Methods

Randomized controlled parallel-group trial.

Participants

90 participants with chronic non-specific LBP.

Setting: setting not described. Yoga delivered in a yoga studio.
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Country: USA.
Recruitment: self-referral. Details of recruitment not described.

Inclusion criteria: English-speaking men and women aged 18-70 years with history of LBP and symp-
tom duration > 3 months; lived within a 1-hour drive of study site; insured by a participating provider;
BMI < 37; 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 10-60 on the Oswestry Disability Index and score of 3-
8 cm on VAS scale. Participants were required to agree not to participate in chiropractic, massage, Pi-
lates, acupuncture, or any other yoga treatment during 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.

Exclusion criteria: LBP attributable to spinal stenosis with pseudoclaudication, abdominal or spine tu-
mors, spinal infection, osteoporosis with vertebral fractures, ankylosing spondylitis, spondylolisthe-
sis with/without radiculopathy, structural kyphosis or scoliosis, radicular pain with weakness or loss of
reflexes, failed back syndrome; presurgical candidates; pregnant; undergoing cancer treatment; had
confirmed fibromyalgia, abdominal hernia, compromised cardiopulmonary system, major depression,
widespread neurologic disorder, or substance abuse issues; currently involved in back-related litiga-
tion or a workers' compensation case; had practiced yoga once per week for = 3 months within the last
year.

Duration and follow-up: interventions provided for 24 weeks and additional follow-up at 24 weeks after
end of treatment (48 weeks after randomization).

Interventions Yoga group: (n =43) 2 x 90-min iyengar yoga classes per week for 24 weeks.

Home practice: participants directed to practice 30 minutes of yoga at home on non-class days and
were supplied with props, a DVD, and an iyengar yoga instruction manual with photographs and in-
structions.

Self-directed standard medical care group: (n = 47) usual medical care.
Common interventions: none.

Co-interventions: participants were only eligible for the study if they agreed to forgo chiropractic, mas-
sage, Pilates, acupuncture, or any other yoga treatment during study.

Outcomes Back-specific function (Oswestry Disability Index) at 12, 24, and 48 weeks.
Back pain (VAS 0-100) at 12, 24, and 48 weeks.
Depression (Beck Depression Inventory) at 12, 24, and 48 weeks.

Other outcomes collected: self-reported medication usage.

Notes Adverse events: 1 adverse event reported during 6-month follow-up in association with physical thera-
py, not the yoga intervention. Unclear which group this adverse event occurred in. Figure 1 of publica-
tion also showed that 1 yoga participant discontinued because yoga exacerbated LBP.

Measurement of expectations or treatment preferences at baseline: in Table 3 of publication the mean
of treatment expectancy for yoga on an 11-point scale was 7.8 (SEM 0.23) for the yoga group and 8.1
(SEM 0.21) for the standard medical care group, and the mean of treatment expectancy for standard
medical care were 4.8 (SEM 0.32) for the yoga group and 4.7 (SEM 0.24) for the standard medical group
(all scores were prerandomization but postrandomization scores were also given). The study authors
reported that (quote) "dropouts had lower post randomization expectation for [standard medical care]
treatment (P=0.016) than completers."

Note: 12 yoga participants and 4 standard medical care participants dropped out.

Funding: US National Institutes of Health. Quotes: "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 in-
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Williams 2009 (continued)

directly 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

Random sequence genera-  Unclear risk Random sequence generation methods not reported; 3 of those randomized

tion (selection bias) declined and were replaced.

Allocation concealment Unclear risk Eligible participants given envelopes with allocation but unclear who prepared

(selection bias) 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 person- High risk No blinding.

nel/providers

Blinding of outcome as- High risk Participants completed "assessment instruments with a research assistant

sessors blinded to the participants' group assignment." However, participants were
not blinded, and outcomes were self-reported.

Incomplete outcome data  High risk Missing outcome data were high in yoga group (20% at 12 weeks and 28% at

(attrition bias) 24 weeks) but low in usual care group (4% at 12 weeks and 9% at 24 weeks).

All outcomes

Selective reporting (re- Unclear risk Protocol not available.

porting bias)

Group similarity at base- Unclear risk Groups were similar on indicators other than duration of LBP (control group

line had longer duration of LBP).

Co-interventions Low risk Co-interventions were allowed and there were no statistically significant dif-
ferences between groups in use of medications at baseline.

Compliance Low risk Quote: "On average, yoga completers (n=31 [of 43 randomized]) attended 42.5
+0.4 of 48 classes (88.5%)..."

ITT analysis Low risk Quote: "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."

Timing of outcome assess-  Low risk Outcome assessment at set time points.

ments

Other bias Low risk No other biases identified.

BMI: body mass index; CES: Center for Epidemiologic Studies; DVPRS: Defense and Veterans Pain Rating Scale; EQ-5D: EuroQol-5D;
GP: general practitioner; ITT: intention to treat; LBP: low back pain; LOCF: last observation carried forward; min: minute; n: number;
NIH: National Institutes of Health; PANAS-PA: Positive and Negative Affect Schedule-Positive Affect; PANAS-NA: Positive and Negative
Affect Schedule-Negative Affect; PROMIS-29: 29-item Patient-Reported Outcomes Measurement Information System; RMDQ: Roland-Morris
Disability Questionnaire; 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; VA: Veterans
Affairs; VAS: visual analog scale; WHOQOL-BREF: World Health Organization Quality of Life - Brief Questionnaire.
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Characteristics of excluded studies [ordered by study ID]

Cochrane Database of Systematic Reviews

Study Reason for exclusion

Anon 2006 Not an original study report.

Anon 2009 Not an original study report.

Anon 2017 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 after several e-mail attempts to contact
author and institution. Wrong study population.

Bindal 2007 Participants had back pain but type and duration was unclear; study author did not respond to re-
quest for clarification. Wrong study population.

Borg-Olivier 2005 Not an original study report.

CTRI/2012/11/003094 Wrong study population.

CTRI/2017/02/007783 Wrong intervention.

CTRI/2018/01/011098 Wrong intervention.

De Giorgio 2018

Wrong comparator (both study groups assigned to yoga).

Ford 2017

Not an original study report.

Graves 2004

Not an original study report.

Groessl| 2012

Not a randomized controlled trial.

Groessl 2021

Wrong comparison.

Haldavnekar 2014

Wrong comparison.

Hartfiel 2012

Wrong study population.

Holden 2016 Wrong patient population (pregnant women).

Horng 2006 Not an original study report.

Jacob 2017 Wrong study design (not randomized).

Kim 2014 Several attempts to contact multiple authors to clarify study population were unsuccessful. Unable
to establish eligible study population.

Kumar 2011 Contacted multiple times but was unable to clarify study population.

Lee 2014 Not a randomized controlled trial.

Manik 2017 Wrong study population.

Michalsen 2012

Participants had back pain but type and duration was unclear; study author did not respond to re-
quest for clarification. Wrong study population.
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Monro 2015 Wrong study population.
Namdar 2021 Wrong patient population (pregnant women, not chronic low back pain)
NCT02806323 Wrong study design (no comparison group).
NCT03324659 Wrong intervention.
NCT03504085 Wrong comparator (both study groups assigned to yoga).
NCT03840304 Wrong population.
NCT04074109 Wrong comparator.
NCT04089618 Wrong intervention.
NCT04113460 Wrong patient population.
NCT04281238 Wrong patient population.
NCT04296344 Wrong study design.
NCT04773743 Wrong study design.
Patil 2015 Not a randomized controlled trial.

Pushpika Attanayake 2010

Participants had back pain but type and duration was unclear; study author did not respond to re-

quests for clarification. Wrong study population.

Sakuma 2012

Participants had back pain but type and duration was unclear; multiple attempts to contact study
authors for clarification were unsuccessful. Wrong study population.

Saper 2013 Wrong comparison.

Schmid 2019 Wrong patient population.
Selfridge 2012 Not an original study report.
Sharma 2019 Wrong patient population.
Telles 2009 Wrong study population.
Telles 2016 Wrong study population.

Uebelacker 2019

Wrong patient population.

Whitehead 2018

Not an original study report.

Characteristics of studies awaiting classification [ordered by study ID]

CTRI/2018/01/011243

Methods

RCT.
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CTRI/2018/01/011243 (Continued)

Cochrane Database of Systematic Reviews

Participants

Chronic LBP.

Interventions

Yoga-based advanced relaxation technique vs walking.

Outcomes Disability (Oswestry Low Back Pain Disability Questionnaire); behavioral response (Sustained At-
tention to Response Task); quality of life; intensity of pain using VAS.

Notes Based on timing described in study registration this trial should be completed. However, it is un-
clear based on information in trial registration whether the yoga-based program should be classi-
fied as yoga, and we are attempting to contact the study investigator for further information.

Hartfiel 2017
Methods RCT.

Participants

Participants with and without back pain.

Interventions

Yoga vs usual care.

Outcomes Disability (Roland-Morris Disability Questionnaire) and the Keele STarT Back Screening Tool.
Notes Unclear from publication whether the study population is eligible. We are attempting to contact
the study authors for further information.
IRCT20150531022498N27
Methods RCT.

Participants

Women with chronic mechanical LBP.

Interventions

Yoga vs Pilates exercise training.

Outcomes

Physical fitness, LBP, functional disability, quality of life, body composition.

Notes

According to the trial registration, ethics approval was obtained in 2017 and the trial was retro-
spectively registered in 2018; therefore, it is likely that this trial has been completed. We are seek-
ing any publications to verify eligibility.

Krishna 2020

Methods

RCT.

Participants

Men aged 30-50 years diagnosed by a physician as having LBP for > 3 months.

Interventions

Yoga vs usual care.

Outcomes Behavioral response (Sustained Attention to Response Task) and disability (Oswestry Low Back
Pain Disability Questionnaire).
Notes Full publication retrieved August 2021. Will assess at next review update.

Yoga for chronic non-specific low back pain (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘eag:'leleal:lf.lswns

Cochrane Database of Systematic Reviews

Krokhmal 2017

Methods

Unclear.

Participants

Chronic non-specific lower back pain.

Interventions

Yoga vs usual care.

Outcomes Pain, anxiety, depression, sleep disturbances.
Notes Study reported in abstract format and eligibility of study is not clear. Seeking full publication for as-
sessment of eligibility.
Lalkate 2020
Methods RCT.

Participants

Adults aged 25-45 years with mechanical LBP for > 7 weeks.

Interventions

Yoga vs physiotherapy.

Outcomes Numerical pain rating scale, lumbar range of flexion by Modified Schober's test, transversus abdo-
minis endurance by prone test with pressure biofeedback, disability level by Modified Oswestry
Disability Index.
Notes Attempting to contact authors to determine eligibility.
Michalson 2021
Methods RCT.
Participants Chronic LBP.

Interventions

Yoga vs eurythmy therapy vs physiotherapeutic exercise.

Outcomes Disability (Roland-Morris Disability Questionnaire Score), intensity of pain by VAS, quality of life
(Brief Multidimensional Life Satisfaction Scale, Perceived Stress Scale, Inner Correspondence with
the Practices questionnaire, Freiburg Mindfulness Questionnaire, General Self-Efficacy Scale, self-
regulation questionnaire, Internal Coherence Scale), pain diary (registering the need of analgesic
medication), and questionnaire on the participants' expectations that the interventions will be ef-
fective in reducing pain and how strong this reduction might be.

Notes An abstract has been published without outcome data. Full publication retrieved August 2021. Will
assess at next review update.

NCT02552992
Methods RCT.

Participants

Adults with chronic LBP lasting > 6 months.
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NCT02552992 (Continued)

Cochrane Database of Systematic Reviews

Interventions

Yoga vs self-directed mind body education.

Outcomes Primary outcome is back-related function.

Notes According to trial registration (NCT02552992) the study began in 2015 and the estimated comple-
tion date was December 2016; therefore, the study is most likely completed. We are attempting to
contact the primary investigator for more information.

NCT03432169
Methods RCT.

Participants

Adult veterans aged 18-89 years, with lower back pain > 12 weeks.

Interventions

Yoga vs stretching.

Outcomes Feasibility, PROMIS Global Health Scale, Pain, Engagement and General activity (a measure of
pain).
Notes Estimated completion date is December 2018 according to trial registration. Unclear whether the
trial has been completed or not. We are attempting to contact the primary investigator.
Rae 2020
Methods RCT.

Participants

Veterans aged 18-89 years with lower back pain for > 12 weeks.

Interventions

Yoga vs stretching.

Outcomes Pain (PEG), quality of life (PROMIS Global Health Survey), self-efficacy (2-item questionnaire), fear
avoidance belief, catastrophizing, and social engagement in addition to qualitative clinician open
ended questions postintervention.

Notes Full publication retrieved August 2021. Will assess at next review update.

Saper 2016
Methods RCT.

Participants

Veteran of any branch of military service.

Interventions

Yoga vs education.

Outcomes

Primary outcomes are pain and back-related function.

Notes

NCT02224183. LSW contacted Saper in October 2019 and verified that the study results have not
yet been published and are not available. A further request in December 2021 produced no re-
sponse to date.

Yoga for chronic non-specific low back pain (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘eag:'leleal:lf.lswns

LBP: low back pain; PEG: pain intensity (P), enjoyment of life (E), general activity (G); PROMIS: Patient-Reported Outcomes Measurement
Information System; RCT: randomized controlled trial; VAS: visual analog scale.

Cochrane Database of Systematic Reviews

Characteristics of ongoing studies [ordered by study ID]

CTRI/2018/09/015851

Study name

To study the effectiveness of yoga in back pain.

Methods

RCT.

Participants

Adults with chronic low back pain and mean back pain intensity = 3 for the previous 7 days on a 0-
10 numerical rating scale.

Interventions

Yoga vs conventional treatment including advice and regular walking.

Outcomes

Pain using Numerical Pain Rating score, disability using Oswestry Disability Index, lumbo pelvic
rhythm, core muscle function by latency of core muscles tested by electromyography, morphology
of multifidus by cross-sectional area using magnetic resonance imaging, adverse events.

Starting date

1 October 2018 according to trial registration; expected duration 2 years.

Contact information

Vandana Phadke; biomechanics.research@isiconline.org.

Notes

Official title: 'To study the effectiveness of yoga postures in the management of chronic non specif-
ic low back pain.'

CTRI/2018/10/016132

Study name A study to compare the effect of yoga and back school exercise for the treatment of low back pain
in school teachers.
Methods RCT.

Participants

Adults aged 25-50 years, with back pain = 3 months of duration.

Interventions

Yoga vs back school vs control.

Outcomes Numerical pain rating scale 0-10, disability (Roland-Morris Disability Questionnaire), and trunk
flexion range of motion.
Starting date 3 November 2018 per trial registration. Expected completion date not given.

Contact information

Swati Dhrangu; sdhrangu248@rku.ac.in.

Notes

Official title: 'Effectiveness of back school exercise versus yogasana among school teachers with
chronic low back pain: a randomized controlled trial.'

CTRI/2020/04/024951

Study name

Yoga therapy for management of chronic low back pain.

Methods

RCT.

Yoga for chronic non-specific low back pain (Review)
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CTRI/2020/04/024951 (Continued)
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Participants

Adults indicative of low back pain with or without leg pain for > 3 months.

Interventions

Yoga vs usual care.

Outcomes

Functional disability (Modified Oswestry Disability Index); pain (verbal numeric rating scale,
Douleur neuropathic-4 questionnaire, and PCS), mental health (HADS); quality of life (EuroQol),
fear of movement (i.e. kinesiophobia) using TAMPA Scale and Patient Global Impression Clinical
Improvement to measure of the overall clinical benefit from the treatment; potential pain biomark-
ers.

Starting date

Not yet recruiting.

Contact information

Babita Ghai or Spoorthi Poojari; ghaibabital@gmail.com.

Notes Official title: 'Effectiveness of integrated approach of yoga therapy (IAYT) versus usual care in man-
agement on chronic low back pain patients: a randomized controlled pilot study.’
CTRI/2020/05/025396
Study name Yoga therapy versus usual care for chronic low back pain.
Methods RCT.

Participants

Adults indicative of low back pain with or without leg pain for more than 3 months.

Interventions

Yoga vs usual care.

Outcomes

Functional disability (using MODQ) and pain (using verbal numeric rating scale), pain biomarkers,
mental health (using HADS), and quality of life (using EuroQol), pain catastrophizing (using PCS)
and kinesiophobia (using TAMPA Scale).

Starting date

Not yet recruiting.

Contact information

Babita Ghai; ghaibabital@gmail.com.

Notes Official title: 'Effectiveness of integrated approach of yoga therapy (IAYT) versus usual care in man-
agement on chronic low back pain patients: a randomized controlled trial.'
CTRI/2020/12/029944
Study name Effectiveness of yoga and mindfulness meditation on low back pain in computer users.
Methods RCT.

Participants

Non-specific low back pain persisting > 12 weeks.

Interventions

Yoga and mindfulness vs physical therapy.

Outcomes

Disability (Oswestry Disability Index); pain (Numerical Rating Scale); quality of life (Depression Anx-
iety Stress Scale; World Health Organization Quality of Life Scale Brief Questionnaire; Mindful At-
tention Awareness Scale; The Five Facet Mindfulness Questionnaire); objective measures of spinal
mobility (Sit and Reach, Straight Leg Raising test, spinal flexibility using a dial type goniometer);

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

91

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘eag:'leleal:lf.lswns

CTRI/2020/12/029944 (Continued)

Cochrane Database of Systematic Reviews

psychological variables (Pittsburgh Sleep Quality Index, Locus of Control; resilience Scale, Fear-
Avoidance Beliefs Questionnaire).

Starting date

Date of first enrollment: 25 December 2020; not yet recruiting.

Contact information

Satyaprakash Purohit; satyaprakash.purohit@svyasa.edu.in.

Notes Official title: 'Effect of yoga and mindfulness meditation on chronic low back pain in computer
users: a randomized control trial.'
CTRI/2021/03/031733
Study name Effectiveness of yoga therapy versus Pilates exercises in school teachers with non-specific chronic
low back pain.
Methods RCT.

Participants

Male school teachers aged 30-60 years, chronic (> 3 months) LBP and 4-8 pain intensity using VAS.

Interventions

Yoga vs Pilates.

Outcomes

VAS, range of motion, functional disability, muscle cross-sectional area, quality of life.

Starting date

Date of first enrollment: 10 March 2021.

Contact information

Gopal Nambi; physio_gopal@rediffmail.com.

Notes Official title: 'Clinical outcomes and psychosocial effectiveness of yoga therapy versus Pilates exer-
cises in school teachers with non-specific chronic low back pain: a randomized controlled trial.'
CTRI/2021/03/031735
Study name An additional effect of yoga therapy in bank employees with chronic low back pain.
Methods RCT.

Participants

Male bank employees aged 30-60 years, chronic (> 3 months) LBP and 4-8 pain intensity using VAS.

Interventions

Yoga vs global postural re-education exercises.

Outcomes

VAS, range of motion, functional disability, muscle cross-sectional area, quality of life.

Starting date

Date of first enrolment: 10 March 2021.

Contact information

Gopal Nambi; physio_gopal@rediffmail.com.

Notes

Official title: 'An additional effect of yoga therapy with global postural reeducation exercises in
bank employees with non-specific chronic low back pain - a randomized controlled trial.'

Yoga for chronic non-specific low back pain (Review)
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CTRI/2021/03/031736

Cochrane Database of Systematic Reviews

Study name

Effects of yoga therapy in university professors with chronic low back pain.

Methods

RCT.

Participants

Male university professors aged 30-60 years, chronic (> 3 months) LBP and 4-8 pain intensity using
VAS.

Interventions

Yoga vs proprioceptive neuromuscular facilitation exercise.

Outcomes

VAS, range of motion, functional disability, muscle cross-sectional area, quality of life.

Starting date

Date of first enrolment: 10 March 2021.

Contact information

Gopal Nambi; physio_gopal@rediffmail.com.

Notes Official title: 'Comparative effects of yoga therapy and proprioceptive neuromuscular training on
clinical outcomes and psychosocial effects in university professors with chronic low back pain: a
randomized controlled trial.'

NCT03816007
Study name Yoga and mantram for chronic pain and PTSD.
Methods RCT.

Participants

People with PTSD and chronic low back pain or chronic neck pain, or both.

Interventions

Yoga and mantram repetition vs veteran calm (an enhanced relaxation program).

Outcomes

Back function, pain, PTSD, insomnia, quality of life, medication use.

Starting date

Estimated start date 1 December 2019 per trial registration.

Contact information

Erik J Groessl|, PhD BA BS; Erik.Groessl@va.gov.

Notes Official title: 'An enhanced mind-body intervention to reduce disability and pain in veterans with
PTSD!
Estimated study completion date 31 May 2021 per trial registration.
NCT04000685
Study name The effects of different exercise approaches in patients with chronic low back pain.
Methods RCT.

Participants

People with chronic low back pain.

Interventions

Yoga exercise program vs spinal stabilization exercise program vs aerobic walking program.

Outcomes

Pain, function, quality of life, gait, metabolic capacity, cognitive level, alexithymia, kinesiophobia,
back awareness.

Yoga for chronic non-specific low back pain (Review)
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NCT04000685 (Continued)

Cochrane Database of Systematic Reviews

Starting date

30 December 2019 per trial registration.

Contact information

Miizeyyen Oz, MSc; 0z_muzeyyen@hotmail.com; Ozlem Ulger; professor ozlemulger@yahoo.com.

Notes Estimated study completion date: September 2021 per trial registration.

NCT04142177
Study name Sequential and Comparative Evaluation of Pain Treatment Effectiveness Response (SCEPTER).
Methods RCT.

Participants

Chronic low back pain current and present for = 6 months.

Interventions

Yoga vs Internet-based pain self-management program vs enhanced physical therapy vs continued
care and active monitoring vs spinal manipulation therapy.

Outcomes

Pain (Brief Pain Inventory Interference scale).

Starting date

Estimated start date: 4 October 2021.

Contact information

Colleen M Fitzsimmons; Colleen.Fitzsimmons@va.gov.

Notes

NCT04203888
Study name Re-engineering precision therapeutics through N-of-1 trials.
Methods RCT.

Participants

Chronic low back pain.

Interventions

Swedish massage vs yoga vs usual care.

Outcomes

System usability score, participant satisfaction, pain, fatigue, stress, medication use, daily steps,
nightly sleep.

Starting date

20 November 2019 per trial registration.

Contact information

Karina W Davidson, PhD, MASc Northwell Health.

Notes Estimated study completion date: September 2020 per trial registration.
NCT04270617
Study name A prospective, randomized-controlled study to evaluate the effect of a standardized yoga practice
on chronic back pain.
Methods RCT.
Yoga for chronic non-specific low back pain (Review) 94
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Participants

People with chronic back pain.

Interventions

Yoga program vs usual care.

Outcomes

Disability (Oswestry Disability Index), quality of life (36-item Short Form, VAS).

Starting date

1 December 2019 per trial registration.

Contact information

Erich Anderer, MD; erich.anderer@nyulangone.org.

Notes Estimated study completion date: January 2023 per trial registration.
NCT04721639
Study name To observe the effect of sphinx pose (Salamba Bhujangasana) among health care providers with
chronic low back pain.
Methods RCT.

Participants

Adults aged 25-45 years, score = 2 for pain intensity in last week, on Numerical Pain Rating scale (0-
10).

Interventions

Sphinx yoga therapy vs usual care.

Outcomes

Extent of disability, pain score, substance P, beta-endorphins, cortisol, quality of life score, physical
stress - stress score.

Starting date

Estimated start date: 30 January 2021.

Contact information

Yusra Saleem, MSc; yusrasaleem18@gmail.com; Sadaf Ahmed, PhD; sadafa@uok.edu.pk.

Notes

NCT04723225
Study name Effectiveness of cat-cow yoga in managing chronic low back pain.
Methods RCT.

Participants

Adults aged 25-45 years with low back pain constantly or on most days for the last 3 months.

Interventions

Cat-cow yoga vs usual care.

Outcomes

Pain score, extent of disability, substance P, beta-endorphins, stress score, cortisol, quality of life
score.

Starting date

Estimated start date: 30 January 2021.

Contact information

Farah Batool MSc; farahbatool97@gmail.com; Sadaf Ahmed PhD; Sadafa@uok.edu.pk.

Notes

Official title: 'To observe the effectiveness of cat-cow yoga in the pain management of chronic low
back pain in health care professionals."'
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NCT04787094
Study name The effect of yoga and stabilization exercises in individuals with chronic low back pain.
Methods Cross-over RCT.

Participants

Adults aged 25-65 years with chronic non-specific low back pain diagnosis, pain for = 12 weeks.

Interventions

Yoga vs spinal stabilization exercises.

Outcomes

Pain intensity, disability severity, functional performance, deep muscle activation, kinesiophobia,
sleep quality, metabolic capacity.

Starting date

Actual start date: 1 December 2020.

Contact information

Ozlem Ulger, Professor, Physiotherapist, Hacettepe University.

Notes Official title: 'The effect of yoga and stabilization exercises on pain, functional status, metabolic ca-
pacity and sleep quality in individuals with chronic low back pain: a randomized, crossover study.'
NCT04824547
Study name Evaluation of long-term continuity of exercises in low back pain individuals.
Methods RCT.

Participants

Adults aged 18-60 years with low back pain for 23 months, VAS rating = 3.

Interventions

Yoga vs stabilization exercise.

Outcomes

Changes in pain severity, functional status, quality of life, exercise compliance, gait.

Starting date

Estimated start date: 30 May 2021.

Contact information

Muzeyyen OZ, MSc; 0z_muzeyyen@hotmail.com.

Notes Official title: Bel Agrili Bireylerde Egzersizlerin Uzun Dénem Devamlili§inin Degerlendirilmesi.
PACTR202001829834757

Study name Physical activity effectiveness for chronic non-specific low back pain treatment in Burundi.

Methods RCT.

Participants

Adults aged 18-65 years with chronic (= 3 months) or recurrent (= 3 episodes in previous 12
months) LBP of mechanical origin.

Interventions

Group-based yoga plus graded walking vs individual physical therapy.

Outcomes Activity limitations (Roland-Morris Disability Questionnaire), pain intensity (numerical rating scale),
muscular endurance (Shirado test, Sorensen test), depression (Beck Depression Inventory), pa-
tient beliefs (Fear-Avoidance Beliefs Questionnaire), physical fitness (Borg Rating of Perceived Exer-
Yoga for chronic non-specific low back pain (Review) 96
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PACTR202001829834757 (Continued)
tion scale, resting heart rate), self-perception of performance (Canadian occupational performance
measure), participation (5-Item Pain Disability Index).

Starting date 17 February 2020.

Contact information Principle investigator: lldephonse Nduwimana; ilwimana@gmail.com; scientific inquiries: Jean
Louis Thonnard; jeanLouis.Thonnard@uclouvain.be; public inquiries: Oyene Kossi; oyene.kossi@g-
mail.com.

Notes Official title: 'Physical activity in chronic low back pain: a randomized controlled clinical trial com-

paring group-based walking plus yoga versus individual physical therapy.'

HADS: Hospital Anxiety and Depression Scale; MODQ: Modified Oswestry Disability Questionnaire; PCS: Physical Component scale; PTSD:
post-traumatic stress disorder; RCT: randomized controlled trial.

DATA AND ANALYSES

Comparison 1. Yoga versus non-exercise

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.1 Back-specific functional status 15 Std. Mean Difference (IV, Ran- Subtotals only
dom, 95% Cl)

1.1.1 Back-specific function at short 8 474 Std. Mean Difference (IV, Ran- -0.41[-0.61,

term (4-8 weeks) dom, 95% Cl) -0.21]

1.1.2 Back-specific function at short- 11 1155 Std. Mean Difference (IV, Ran- -0.31[-0.50,

intermediate term (3 months) dom, 95% Cl) -0.12]

1.1.3 Back-specific function at inter- 11 1157 Std. Mean Difference (IV, Ran- -0.36 [-0.52,

mediate term (6 months) dom, 95% Cl) -0.21]

1.1.4 Back-specific function at long 3 532 Std. Mean Difference (IV, Ran- -0.27 [-0.45,

term (12 months) dom, 95% Cl) -0.10]

1.2 Pain 12 Mean Difference (IV, Random, Subtotals only
95% CI)

1.2.1 Pain at short term (4-8 weeks) 5 258 Mean Difference (IV, Random, -11.05 [-14.22,
95% Cl) -7.88]

1.2.2 Pain at short-intermediate term 9 946 Mean Difference (IV, Random, -4.53[-6.61,

(3 months) 95% Cl) -2.46]

1.2.3 Pain at intermediate term (6 9 940 Mean Difference (IV, Random, -5.40[-8.58,

months) 95% Cl) -2.22]

1.2.4 Pain at long term (12 months) 3 521 Mean Difference (IV, Random, -5.87 [-12.25,
95% Cl) 0.50]

1.3 Clinical improvement 4 Risk Ratio (M-H, Random, 95%  Subtotals only
Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.3.1 Clinical improvement at short 2 141 Risk Ratio (M-H, Random, 95%  2.62[1.22,5.67]

term (4-6 weeks) Cl)

1.3.2 Clinical improvement at short- 4 353 Risk Ratio (M-H, Random, 95%  2.33[1.46,3.71]

intermediate term (3 months) Cl)

1.3.3 Clinical improvement at inter- 1 128 Risk Ratio (M-H, Random,95%  2.53[1.36,4.71]

mediate term (6 months) Cl)

1.4 Physical quality of life 6 Std. Mean Difference (IV, Ran- Subtotals only
dom, 95% Cl)

1.4.1 Physical quality of life at short 2 81 Std. Mean Difference (IV, Ran- 0.50[0.05, 0.95]

term (4 weeks) dom, 95% Cl)

1.4.2 Physical quality of life at short- 6 686 Std. Mean Difference (IV, Ran- 0.20[0.03, 0.37]

intermediate term (3 months) dom, 95% Cl)

1.4.3 Physical quality of life at inter- 3 434 Std. Mean Difference (IV, Ran- 0.16[-0.13, 0.46]

mediate term (6 months) dom, 95% Cl)

1.4.4 Physical quality of life at long 1 264 Std. Mean Difference (IV, Ran- 0.17[-0.07,0.41]

term (12 months) dom, 95% Cl)

1.5 Mental quality of life 6 Std. Mean Difference (IV, Ran- Subtotals only
dom, 95% Cl)

1.5.1 Mental quality of life at short 2 81 Std. Mean Difference (IV, Ran- -0.15[-1.24,0.93]

term (4 weeks) dom, 95% Cl)

1.5.2 Mental quality of life at short-in- 6 686 Std. Mean Difference (IV, Ran- 0.20[0.05, 0.35]

termediate term (3 months) dom, 95% Cl)

1.5.3 Mental quality of life atinterme- 3 434 Std. Mean Difference (IV, Ran- 0.21[0.00, 0.41]

diate term (6 months) dom, 95% Cl)

1.5.4 Mental quality of life at long 1 264 Std. Mean Difference (IV, Ran- 0.07[-0.17,0.31]

term (12 months) dom, 95% Cl)

1.6 Depression 5 Std. Mean Difference (IV, Ran- Subtotals only
dom, 95% Cl)

1.6.1 Depression at short term (6-8 2 46 Std. Mean Difference (IV, Ran- -1.44 [-2.11,

weeks) dom, 95% Cl) -0.76]

1.6.2 Depression at short-intermedi- 3 241 Std. Mean Difference (IV, Ran- -0.19[-0.44,0.07]

ate term (3 months) dom, 95% Cl)

1.6.3 Depression at intermediate term 2 197 Std. Mean Difference (IV, Ran- -0.34[-0.63,

(6 months) dom, 95% Cl) -0.06]

1.6.4 Depression at long term (12 1 90 Std. Mean Difference (IV, Ran- -0.50 [-0.92,

months) dom, 95% Cl) -0.08]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1.7 Adverse events 8 1037 Risk Ratio (M-H, Random, 95%  4.76[2.08, 10.89]

Cl)

1.8 Measures of work disability (days) 1

Mean Difference (IV, Random,
95% Cl)

Subtotals only

1.8.1 Sickness absenteeism at short 1 83 Mean Difference (IV, Random, -4.80[-11.68,
term (6 weeks) 95% Cl) 2.08]
1.8.2 Sickness absenteeism at inter- 1 81 Mean Difference (IV, Random, -8.00[-16.53,
mediate term (6 months) 95% Cl) 0.53]
1.8.3 Sickness absenteeism at long 1 83 Mean Difference (IV, Random, -5.60 [-13.26,
term (12 months) 95% Cl) 2.06]
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Analysis 1.1. Comparison 1: Yoga versus non-exercise, Outcome 1: Back-specific functional status

Yoga Non-exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.1.1 Back-specific function at short term (4-8 weeks)
Cox 2010 6.2 4.82 5 7.25 3.99 8 3.0% -0.23 [-1.35, 0.90] R I
Galantino 2004 21.15 10.18 11 38.91 17.56 5 2.7% -1.32[-2.50, -0.14]
Groessl 2017 8.19 5.8 57 9.22 5.95 63  26.1% -0.17 [-0.53, 0.18] -
Highland 2018 5.9 4.52 34 8.03 5.46 34 154% -0.42 [-0.90, 0.06] —]
Kuvacic 2018 18.93 3.65 15 2213 2.5 15 6.4% -1.00 [-1.76 , -0.23] —_—
Saper 2009 10.1 5.7 14 12.46 5.8 13 6.4% -0.40 [-1.16, 0.37] [
Sherman 2005 4.81 4.5 36 7.63 4 27 13.7% -0.65 [-1.16 , -0.14] —.
Sherman 2011 5.8 4.3458 92 7.1 3.9942 45 26.2% -0.31[-0.66, 0.05] —]
Subtotal (95% CI) 264 210 100.0% -0.41 [-0.61,-0.21] ‘
Heterogeneity: Tau? = 0.01; Chi2 = 7.44, df = 7 (P = 0.38); [2= 6%
Test for overall effect: Z = 4.10 (P < 0.0001)
1.1.2 Back-specific function at short-intermediate term (3 months)
Cox 2010 9 8.49 6 6.33 4.33 9 2.8% 0.40 [-0.65, 1.45] R
Groessl 2017 7.33 6.04 57 8.29 5.76 63 11.0% -0.16 [-0.52, 0.20] —=
Highland 2018 4.43 4.62 34 7.04 4.55 34 8.3% -0.56 [-1.05 , -0.08] —
Jacobs 2004 4.67 4.35 18 4.85 3.77 20 6.0% -0.04 [-0.68 , 0.59] —
Saper 2017 11 4.9 127 12.3 5 64  12.4% -0.26 [-0.56 , 0.04] ]
Sherman 2005 3.08 4.5 36 6.34 4 30 8.0% -0.75[-1.25, -0.25] —
Sherman 2011 43  4.3458 92 6.6  3.3285 45  10.9% -0.57 [-0.93, -0.20] ——
Teut 2016 67 12.0458 56 65.14 10.623 53 10.6% 0.16 [-0.21, 0.54] i
Tilbrook 2011 5.15 4.88 136 7.24 5.45 141 14.1% -0.40 [-0.64 , -0.16] -
Williams 2005 33 5.1 20 12.8 11.9 24 6.1% -0.99 [-1.62 , -0.36] —_—
Williams 2009 222 10.49 43 222 10.9 47 9.8% 0.00 [-0.41, 0.41] ——
Subtotal (95% CI) 625 530 100.0% -0.31 [-0.50, -0.12] ‘
Heterogeneity: Tau? = 0.05; Chi2 = 22.34, df = 10 (P = 0.01); I = 55%
Test for overall effect: Z = 3.19 (P = 0.001)
1.1.3 Back-specific function at intermediate term (6 months)
Bramberg 2017 29.4 24.2 45 32.8 27.8 36 8.6% -0.13[-0.57, 0.31] e
Groessl 2017 6.37 6.29 54 8.78 5.83 55  10.3% -0.39 [-0.77,-0.02] —
Highland 2018 3.25 3.15 34 6.52 5.33 34 7.4% -0.74 [-1.23, -0.25] —_—
Saper 2009 6.6 2.6 8 8.3 29 15 2.9% -0.58 [-1.46, 0.29] _
Saper 2017 9.8 5.6 106 11.6 5.6 56 12.3% -0.32 [-0.65, 0.01] ]
Sherman 2005 2.99 4.5 34 6.61 4 29 6.8% -0.84 [-1.35, -0.32] —_—
Sherman 2011 41  4.8287 92 5.7  3.3285 45 11.0% -0.36 [-0.72, -0.00] -
Teut 2016 66.55 13.7221 54 65.25 19.0174 53  10.3% 0.08 [-0.30, 0.46] e
Tilbrook 2011 4.85 4.75 138 6.07 4.89 137 16.2% -0.25 [-0.49 , -0.02] =
Williams 2005 3.9 5.3 20 12.7 11.4 22 4.9% -0.96 [-1.60 , -0.31] —_—
Williams 2009 17.9 10.49 43 20.8 10.28 47 9.2% -0.28 [-0.69, 0.14] —=l
Subtotal (95% CI) 628 529 100.0% -0.36 [-0.52, -0.21] ‘
Heterogeneity: Tau? = 0.03; Chi2 = 16.13, df = 10 (P = 0.10); I2 = 38%
Test for overall effect: Z = 4.51 (P < 0.00001)
1.1.4 Back-specific function at long term (12 months)
Saper 2017 9.1 6.5 109 11.1 5.5 58 29.3% -0.32 [-0.64 , -0.00] —
Tilbrook 2011 5.22 5.27 135 6.43 5.23 140 53.4% -0.23[-0.47,0.01] -
Williams 2009 19.3 12.72 43 235 12.32 47 17.3% -0.33[-0.75, 0.08] —
Subtotal (95% CI) 287 245 100.0% -0.27 [-0.45, -0.10] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.30, df = 2 (P = 0.86); I> = 0%
Test for overall effect: Z = 3.11 (P = 0.002)

2 1 0 1 2

Favors yoga

Favors non-exercise

Yoga for chronic non-specific low back pain (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

100



Cochrane
Library

O

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Analysis 1.2. Comparison 1: Yoga versus non-exercise, Outcome 2: Pain

Yoga Non-exercise Mean Difference Mean Difference
Study or Subgroup Mean sSD Total Mean sSD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.2.1 Pain at short term (4-8 weeks)
Cox 2010 20.8 11.99 5 29.33 14.18 8 4.9% -8.53[-22.92, 5.86] - .
Groessl 2017 41.6 18.3 57 48.1 21.8 63  19.5% -6.50 [-13.68, 0.68] R
Highland 2018 26 18.3 34 39.7 17.1 34 14.2% -13.70 [-22.12, -5.28] P
Kuvacic 2018 17.3 5.9 15 29.3 5.9 15 56.3% -12.00 [-16.22, -7.78] .
Saper 2009 56 20 14 69 17 13 5.1% -13.00 [-26.97 , 0.97] [ —
Subtotal (95% CI) 125 133 100.0% -11.05 [-14.22 , -7.88] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 2.31, df = 4 (P = 0.68); I2 = 0%
Test for overall effect: Z = 6.83 (P < 0.00001)
1.2.2 Pain at short-intermediate term (3 months)
Cox 2010 28.53 14.87 5 24.74 13.94 9 1.7% 3.79 [-12.11, 19.69] PR S —
Groessl 2017 40.8 194 57 45.9 21.9 63 7.9% -5.10 [-12.49, 2.29] RN
Highland 2018 27.5 24.3 34 33.5 17.9 34 4.2% -6.00 [-16.14 , 4.14] —_
Jacobs 2004 223 243 22 25.8 235 20 2.1% -3.50 [-17.96, 10.96] [
Saper 2017 53 21 127 56 22 64  10.2% -3.00 [-9.51, 3.51] PR
Teut 2016 39.04 19.7582 56 44.05 18.6274 53 8.3% -5.01[-12.22, 2.20]
Tilbrook 2011 20.83 11.26 130 25.24 12.23 138 54.5% -4.41[-7.22 , -1.60] S
Williams 2005 10 11 20 21 23 24 4.0% -11.00 [-21.39, -0.61] [ —
Williams 2009 33.1 18.492 43 37.4 19.0587 47 7.2% -4.30 [-12.06 , 3.46] —_—
Subtotal (95% CI) 494 452 100.0% -4.53 [-6.61 , -2.46] ‘
Heterogeneity: Tau? = 0.00; Chi? = 2.90, df = 8 (P = 0.94); I> = 0%
Test for overall effect: Z = 4.28 (P < 0.0001)
1.2.3 Pain at intermediate term (6 months)
Bramberg 2017 47 24.3 45 50.2 239 36 7.0% -3.20 [-13.75, 7.35] R —
Groessl 2017 42.7 19.1 54 45.5 229 55 10.5% -2.80[-10.71, 5.11] —_—1
Highland 2018 27.9 23.4 34 28.6 20.1 34 7.2% -0.70 [-11.07 , 9.67] [ E—
Saper 2009 39 6 8 45 12 15  11.5% -6.00 [-13.36 , 1.36] R
Saper 2017 45 23 105 55 23 56 11.3% -10.00 [-17.46 , -2.54] —
Teut 2016 42.05 20.8082 54 41.25 19.2217 53  11.1% 0.80[-6.79 , 8.39] PR S—
Tilbrook 2011 20.81 13.64 126 23.78 12.51 133 23.1% -2.97 [-6.16, 0.22] —
Williams 2005 6 11 20 20 21 22 7.6% -14.00 [-24.01 , -3.99] —_—
Williams 2009 24.3 17.9018 43 36.9 19.8128 47 10.7% -12.60 [-20.39, -4.81] —
Subtotal (95% CI) 489 451 100.0% -5.40 [-8.58 , -2.22] ‘
Heterogeneity: Tau? = 8.74; Chi? = 13.34, df = 8 (P = 0.10); I2 = 40%
Test for overall effect: Z = 3.33 (P = 0.0009)
1.2.4 Pain at long term (12 months)
Saper 2017 44 26 108 52 26 58 27.0% -8.00 [-16.30, 0.30] —_
Tilbrook 2011 21.75 13.89 127 23.16 12.28 138 44.4% -1.41[-4.58,1.76] -
Williams 2009 27.7  21.5084 43 38.5 15.4252 47  28.6% -10.80 [-18.60, -3.00] R —
Subtotal (95% CI) 278 243 100.0% -5.87 [-12.25, 0.50] ’
Heterogeneity: Tau? = 21.24; Chi? = 6.16, df = 2 (P = 0.05); I2 = 68%
Test for overall effect: Z = 1.81 (P = 0.07)
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Analysis 1.3. Comparison 1: Yoga versus non-exercise, Outcome 3: Clinical improvement

Yoga Non-exercise Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1 Clinical improvement at short term (4-6 weeks)
Cox 2010 2 5 2 8  228% 1.60[0.32,8.01] — |
Sherman 2011 29 84 5 4 77.2% 3.04[1.26, 7.30] —B—
Subtotal (95% CI) 89 52 100.0% 2.62[1.22,5.67] ‘
Total events: 31 7
Heterogeneity: Tau? = 0.00; Chi2 = 0.49, df = 1 (P = 0.48); 12 = 0%
Test for overall effect: Z = 2.46 (P = 0.01)
1.3.2 Clinical improvement at short-intermediate term (3 months)
Cox 2010 1 5 1 9 3.3% 1.80[0.14, 22.99]
Saper 2009 11 15 4 14 22.1% 2.57[1.06, 6.20] R —
Saper 2017 42 124 13 61  43.5% 1.59[0.92, 2.73] -
Sherman 2011 49 81 7 44 31.1% 3.80[1.88, 7.67] R
Subtotal (95% CI) 225 128 100.0% 2.33[1.46,3.71] ‘
Total events: 103 25
Heterogeneity: Tau? = 0.05; Chi2 = 3.91, df = 3 (P = 0.27); 12 = 23%
Test for overall effect: Z = 3.54 (P = 0.0004)
1.3.3 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 9
Heterogeneity: Not applicable
Test for overall effect: Z = 2.93 (P = 0.003)
005 02 1 5 20
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Analysis 1.4. Comparison 1: Yoga versus non-exercise, Outcome 4: Physical quality of life

Yoga Non-exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 Physical quality of life at short term (4 weeks)
Cox 2010 51.26 9.55 5 43.28 10.24 8  14.5% 0.74[-0.43,1.91] i S
Highland 2018 45.79 7.1 34 42.71 6.16 34 85.5% 0.46 [-0.02, 0.94] -
Subtotal (95% CI) 39 42 100.0% 0.50 [0.05, 0.95] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.19, df = 1 (P = 0.66); I2 = 0%
Test for overall effect: Z = 2.20 (P = 0.03)
1.4.2 Physical quality of life at short—intermediate term (3 months)
Cox 2010 44.17 14.41 5 45.25 11.95 9 2.3% -0.08 [-1.17, 1.01]
Highland 2018 47.34 7.43 34 43.38 4.82 34 11.0% 0.63[0.14,1.11] —
Jacobs 2004 75.03 22.83 22 76.17 16.89 20 7.3% -0.06 [-0.66 , 0.55] ——
Saper 2017 41.4 8.6 125 41.2 9 61  25.1% 0.02 [-0.28, 0.33] .
Teut 2016 382 7.6742 56 37.01  7.0758 53  17.6% 0.16 [-0.22, 0.54] .
Tilbrook 2011 47.66 9.56 129 45.05 9.3 138 36.8% 0.28 [0.03, 0.52] -
Subtotal (95% CI) 371 315 100.0% 0.20 [0.03, 0.37] |’
Heterogeneity: Tau2 = 0.00; Chi2 = 5.57, df = 5 (P = 0.35); I2 = 10%
Test for overall effect: Z = 2.32 (P = 0.02)
1.4.3 Physical quality of life at intermediate term (6 months)
Highland 2018 47.05 8 34 44.06 6.66 34 24.0% 0.40 [-0.08 , 0.88] -
Teut 2016 36.41 7.5172 54 37.6  7.9673 53 31.3% -0.15[-0.53, 0.23]
Tilbrook 2011 48.01 9.74 125 45.48 9.89 134 44.7% 0.26 [0.01, 0.50]
Subtotal (95% CI) 213 221 100.0% 0.16 [-0.13, 0.46]
Heterogeneity: Tau? = 0.04; Chi2 = 4.15, df =2 (P = 0.13); 2= 52%
Test for overall effect: Z = 1.08 (P = 0.28)
1.4.4 Physical quality of life at long term (12 months)
Tilbrook 2011 48.01 10.39 125 46.34 9.12 139  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, Outcome 5: Mental quality of life

Yoga Non-exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.5.1 Mental quality of life at short term (4 weeks)
Cox 2010 38.53 13.6 5 49.04 9.9 8 38.2% -0.86 [-2.04 , 0.33] —
Highland 2018 -51.63 6.55 34 -53.28 4.99 34 61.8% 0.28 [-0.20, 0.76]
Subtotal (95% CI) 39 42 100.0% -0.15 [-1.24, 0.93] ‘
Heterogeneity: Tau? = 0.44; Chi2 = 3.05, df = 1 (P = 0.08); 2= 67%
Test for overall effect: Z = 0.28 (P = 0.78)
1.5.2 Mental quality of life at short—intermediate term (3 months)
Cox 2010 45.25 13 5 47.94 9.36 9 1.9% -0.24 [-1.33, 0.86] PR
Highland 2018 -49.04 6.81 34 -52.04 4.65 34 10.0% 0.51 [0.03, 0.99] -
Jacobs 2004 71.64 17.06 22 71.4 16.22 20 6.4% 0.01[-0.59, 0.62] —
Saper 2017 47.1 124 125 44.2 11.9 61 24.8% 0.24 [-0.07, 0.54] .
Teut 2016 48.5 9.755 56 48.76  8.0787 53  16.6% -0.03 [-0.40, 0.35] i
Tilbrook 2011 49.09 10.38 129 46.61 9.85 138 40.3% 0.24[0.00, 0.49] -
Subtotal (95% CI) 371 315 100.0% 0.20 [0.05, 0.35] |’
Heterogeneity: Tau2 = 0.00; Chi? = 4.14, df = 5 (P = 0.53); I2 = 0%
Test for overall effect: Z = 2.56 (P = 0.01)
1.5.3 Mental quality of life at intermediate term (6 months)
Highland 2018 -48.11 7.48 34 -51.8 7.32 34 16.8% 0.49[0.01, 0.98] -
Teut 2016 48.7 10.7978 54 48.41 9.9173 53 26.4% 0.03[-0.35, 0.41] ——
Tilbrook 2011 48.74 10.18 125 46.61 10.66 134 56.8% 0.20 [-0.04, 0.45]
Subtotal (95% CI) 213 221 100.0% 0.21[0.00, 0.41] ;
Heterogeneity: Tau2 = 0.00; Chi2 = 2.21, df =2 (P = 0.33); 2= 9%
Test for overall effect: Z = 1.98 (P = 0.05)
1.5.4 Mental quality of life at long term (12 months)
Tilbrook 2011 48 11.17 125 47.27 9.73 139  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, Outcome 6: Depression

Yoga Non-exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI

1.6.1 Depression at short term (6-8 weeks)

Galantino 2004 7.18 6.9 1 17.36 9.79 5 33.6% -1.23[-2.39 , -0.06] - =
Kuvacic 2018 43.47 2.85 15 4713 16 15 66.4% -1.54[-2.37 ,-0.71] o
Subtotal (95% CI) 26 20 100.0% -1.44[-2.11,-0.76] S

Heterogeneity: Tau? = 0.00; Chi2 = 0.18, df =1 (P = 0.67); I* = 0%
Test for overall effect: Z = 4.17 (P < 0.0001)

1.6.2 Depression at short—intermediate term (3 months)
Jacobs 2004 10.94 10.41 22 10.41 8.34 20 17.5% 0.05 [-0.55, 0.66]

JR S—
Teut 2016 262 24244 56 319  2.5072 53  45.2% -0.23[-0.61, 0.15] —m
Williams 2009 6.6 5.25 43 8.1 6.58 47  37.3% -0.25[-0.66 , 0.17] =
Subtotal (95% CI) 121 120 100.0% -0.19 [-0.44 , 0.07] ‘

Heterogeneity: Tau? = 0.00; Chi2 = 0.75, df = 2 (P = 0.69); I* = 0%
Test for overall effect: Z = 1.44 (P = 0.15)

1.6.3 Depression at intermediate term (6 months)

Teut 2016 2.76  2.2308 54 3.4  3.0086 53  54.9% -0.24[-0.62, 0.14] i
Williams 2009 5 5.25 43 7.8 6.44 47  451% -0.47 [-0.89 , -0.05] -
Subtotal (95% CI) 97 100 100.0% -0.34 [-0.63 , -0.06] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.63, df = 1 (P = 0.43); I = 0%

Test for overall effect: Z = 2.39 (P = 0.02)

1.6.4 Depression at long term (12 months)

Williams 2009 49 433 43 7.5 5.83 47 100.0% -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 = 0.02)
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Analysis 1.7. Comparison 1: Yoga versus non-exercise, Outcome 7: Adverse events

Yoga Non-exercise Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Groessl 2017 2 75 0 75 7.5% 5.00 [0.24, 102.42]
Saper 2009 1 15 0 15 7.0% 3.00[0.13, 68.26]
Saper 2017 9 127 1 64  16.4% 4.54[0.59, 35.02] N
Sherman 2005 1 36 0 30 6.8% 2.51[0.11, 59.53]
Sherman 2011 14 92 1 45  17.2% 6.85[0.93, 50.46] I —
Tilbrook 2011 12 156 2 157 31.3% 6.04 [1.37, 26.54] R —
Williams 2005 1 30 0 30 6.9% 3.00[0.13, 70.83]
Williams 2009 1 43 0 47 6.8% 3.27[0.14, 78.26]
Total (95% CI) 574 463 100.0% 4.76 [2.08 , 10.89] ‘
Total events: 41 4
Heterogeneity: Tau? = 0.00; Chi2 = 0.62, df = 7 (P = 1.00); I = 0% bl o1 H b 100
Test for overall effect: Z = 3.69 (P = 0.0002) Favors yoga Favors non-exercise

Test for subgroup differences: Not applicable
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Yoga Non-exercise Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.8.1 Sickness absenteeism at short term (6 weeks)
Bramberg 2017 4.1 7.7 44 8.9 20.7 39  100.0% -4.80 [-11.68 , 2.08] _.__
Subtotal (95% CI) 44 39 100.0% -4.80 [-11.68 , 2.08] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.37 (P =0.17)
1.8.2 Sickness absenteeism at intermediate term (6 months)
Bramberg 2017 4 8.4 45 12 25 36 100.0% -8.00 [-16.53, 0.53] _._
Subtotal (95% CI) 45 36 100.0% -8.00 [-16.53 , 0.53] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 1.84 (P = 0.07)
1.8.3 Sickness absenteeism at long term (12 months)
Bramberg 2017 3.6 6.3 46 9.2 23.1 37 100.0% -5.60 [-13.26, 2.06] _.__
Subtotal (95% CI) 46 37 100.0% -5.60 [-13.26 , 2.06] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.43 (P = 0.15)

20 -10 0 10 20
Favours yoga Favours non-exercise

Comparison 2. Subgroup analyses for yoga versus non-exercise

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.1 Subgroup analysis by socioeconomic 11 Std. Mean Difference (1V, Subtotals only

status (SES) for back-specific functional Random, 95% Cl)

status at 6 months

2.1.1 Participants not recruited from low 9 972 Std. Mean Difference (IV, -0.37[-0.56,

SES population Random, 95% CI) -0.18]

2.1.2 Participants recruited from low 2 185 Std. Mean Difference (IV, -0.35[-0.66,

SES population Random, 95% CI) -0.05]

2.2 Subgroup analysis by SES for painat 9 Mean Difference (IV, Ran- Subtotals only

6 months dom, 95% Cl)

2.2.1 Participants not recruited from low 7 756 Mean Difference (IV, Ran- -4.69 [-8.53,

SES population dom, 95% Cl) -0.86]

2.2.2 Participants recruited from low 2 184 Mean Difference (IV, Ran- -7.97[-13.21,

SES population dom, 95% Cl) -2.73]
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Analysis 2.1. Comparison 2: Subgroup analyses for yoga versus non-exercise, Outcome 1:
Subgroup analysis by socioeconomic status (SES) for back-specific functional status at 6 months

Yoga Non-exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.1.1 Participants not recruited from low SES population
Bramberg 2017 29.4 24.2 45 32.8 27.8 36 10.4% -0.13 [-0.57, 0.31] R
Groessl 2017 6.37 6.29 54 8.78 5.83 55 12.2% -0.39 [-0.77, -0.02] —_—
Highland 2018 3.25 3.15 34 6.52 5.33 34 9.1% -0.74 [-1.23, -0.25] —_—
Sherman 2005 2.99 4.5 34 6.61 4 29 8.6% -0.84 [-1.35,-0.32] —_—
Sherman 2011 41  4.8287 92 5.7  3.3285 45 12.8% -0.36 [-0.72 , -0.00] J—
Teut 2016 66.55 13.7221 54 65.25 19.0174 53 12.2% 0.08 [-0.30, 0.46] J S
Tilbrook 2011 4.85 4.75 138 6.07 4.89 137 17.3% -0.25 [-0.49 , -0.02] -
Williams 2005 3.9 5.3 20 12.7 11.4 22 6.4% -0.96 [-1.60 , -0.31] S
Williams 2009 17.9 10.49 43 20.8 10.28 47  11.1% -0.28 [-0.69, 0.14] !
Subtotal (95% CI) 514 458 100.0% -0.37 [-0.56 , -0.18] ‘
Heterogeneity: Tau2 = 0.04; Chi2 = 15.81, df = 8 (P = 0.05); I2 = 49%
Test for overall effect: Z = 3.85 (P = 0.0001)
2.1.2 Participants recruited from low SES population
Saper 2009 6.6 2.6 8 8.3 2.9 15 12.1% -0.58 [-1.46, 0.29] R —
Saper 2017 9.8 5.6 106 11.6 5.6 56  87.9% -0.32 [-0.65, 0.01] -
Subtotal (95% CI) 114 71 100.0% -0.35 [-0.66 , -0.05] ‘
Heterogeneity: Tau? = 0.00; Chi? = 0.31, df = 1 (P = 0.58); I> = 0%
Test for overall effect: Z = 2.26 (P = 0.02)
Test for subgroup differences: Chi2 = 0.01, df = 1 (P = 0.91), I* = 0% _:2 _:1 0 i é

Favors yoga

Analysis 2.2. Comparison 2: Subgroup analyses for yoga versus non-
exercise, Outcome 2: Subgroup analysis by SES for pain at 6 months

Favors non-exercise

Yoga Non-exercise control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.2.1 Participants not recruited from low SES population
Bramberg 2017 47 24.3 45 50.2 23.9 36 9.5% -3.20[-13.75, 7.35] JRE
Groessl 2017 42.7 19.1 54 45.5 229 55 13.9% -2.80[-10.71, 5.11] PR
Highland 2018 27.9 23.4 34 28.6 20.1 34 9.8% -0.70 [-11.07, 9.67] —_—
Teut 2016 42.05 20.8082 54 41.25 19.2217 53  14.6% 0.80 [-6.79, 8.39] R S—
Tilbrook 2011 20.81 13.64 126 23.78 12.51 133 27.7% -2.97[-6.16, 0.22] —]
Williams 2005 6 11 20 20 21 22 10.3%  -14.00[-24.01,-3.99] .
Williams 2009 243 17.9018 43 36.9 19.8128 47  142%  -12.60[-20.39, -4.81] [ —
Subtotal (95% CI) 376 380 100.0% -4.69 [-8.53 , -0.86] ‘
Heterogeneity: Tau? = 11.17; Chi2 = 10.95, df = 6 (P = 0.09); I2 = 45%
Test for overall effect: Z =2.40 (P = 0.02)
2.2.2 Participants recruited from low SES population
Saper 2009 39 6 8 45 12 15 50.7% -6.00 [-13.36 , 1.36] —
Saper 2017 45 23 105 55 23 56  49.3%  -10.00[-17.46 , -2.54] R —
Subtotal (95% CI) 113 71 100.0% -7.97 [-13.21, -2.73] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.56, df = 1 (P = 0.45); I2 = 0%
Test for overall effect: Z =2.98 (P = 0.003)
Test for subgroup differences: Chi2 = 0.98, df = 1 (P = 0.32), 2= 0% _2:0 _1:0 0 1:0 2:0

Favors yoga

Favors control
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Comparison 3. Sensitivity analyses for yoga versus non-exercise

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3.1 Back-specific functional status sensi- 4 Std. Mean Difference (IV, Subtotals only

tivity analyses (higher-quality studies) Random, 95% Cl)

3.1.1 Back-specific function at short term 2 200 Std. Mean Difference (1V, -0.43[-0.75,

(6 weeks) limited to higher-quality stud- Random, 95% Cl) -0.10]

ies

3.1.2 Back-specific function at short-in- 4 589 Std. Mean Difference (IV, -0.37[-0.72,

termediate term (3-4 months) limited to Random, 95% Cl) -0.03]

higher-quality studies

3.1.3 Back-specific function at interme- 4 582 Std. Mean Difference (IV, -0.30 [-0.60,

diate term (6 months) limited to high- Random, 95% Cl) -0.01]

er-quality studies

3.1.4 Back-specific function at long term 1 275 Std. Mean Difference (IV, -0.23[-0.47,0.01]

(12 months) limited to higher-quality Random, 95% Cl)

studies

3.2 Back-specific functional status sensi- 13 Std. Mean Difference (1V, Subtotals only

tivity analyses (complete case) Random, 95% Cl)

3.2.1 Back-specific function at short term 6 367 Std. Mean Difference (1V, -0.36 [-0.57,

(4-6 weeks) using complete-case data Random, 95% Cl) -0.14]

3.2.2 Back-specific function at short-in- 10 1094 Std. Mean Difference (IV, -0.38 [-0.60,

termediate term (3-4 months) using com- Random, 95% Cl) -0.17]

plete-case data

3.2.3 Back-specific function atintermedi- 10 1055 Std. Mean Difference (IV, -0.40 [-0.58,

ate term (6 months) using complete-case Random, 95% Cl) -0.22]

data

3.2.4 Back-specific function at long term 3 507 Std. Mean Difference (1V, -0.30[-0.48,

(12 months) using complete-case data Random, 95% Cl) -0.12]

3.3 Back-specific functional status sensi- 6 Std. Mean Difference (1V, Subtotals only

tivity analyses (change values) Random, 95% Cl)

3.3.1 Back-specific function at short term 2 133 Std. Mean Difference (1V, -0.19[-0.53, 0.15]

(4-6 weeks) using change values Random, 95% Cl)

3.3.2 Back-specific function at short- 6 746 Std. Mean Difference (IV, -0.30 [-0.45,

intermediate term (3-4 months) using Random, 95% Cl) -0.16]

change values

3.3.3 Back-specific function atintermedi- 3 499 Std. Mean Difference (IV, -0.40 [-0.60,

ate term (6 months) using change values Random, 95% Cl) -0.19]

3.3.4 Back-specific function at long term 2 390 Std. Mean Difference (IV, -0.34[-0.55,

(12 months) using change values Random, 95% Cl) -0.14]

3.4 Pain sensitivity analyses (higher-qual- 2 Mean Difference (IV, Ran- Subtotals only

ity studies)

dom, 95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3.4.1 Pain at short-intermediate term (3- 2 377 Mean Difference (IV, Ran- -4.49 [-7.11,

4 months) limited to higher-quality stud- dom, 95% Cl) -1.87]

ies

3.4.2 Pain at intermediate term (6 2 366 Mean Difference (IV, Ran- -2.40[-5.35, 0.54]

months) limited to higher-quality studies dom, 95% Cl)

3.4.3 Pain at long term (12 months) limit- 1 265 Mean Difference (IV, Ran- -1.41[-4.58,1.76]

ed to higher-quality studies dom, 95% Cl)

3.5 Pain sensitivity analyses (complete 10 Mean Difference (IV, Ran- Subtotals only

case) dom, 95% Cl)

3.5.1 Pain at short-intermediateterm (3- 8 853 Mean Difference (IV, Ran- -4.71 [-6.85,

4 months) using complete-case data dom, 95% Cl) -2.56]

3.5.2 Pain at intermediate term (6 8 847 Mean Difference (IV, Ran- -6.75[-11.05,

months) using complete-case data dom, 95% Cl) -2.44]

3.5.3 Pain at long term (12 months) using 3 496 Mean Difference (IV, Ran- -8.65[-18.11,

complete-case data dom, 95% Cl) 0.81]

3.6 Pain sensitivity analyses (change val- 6 Mean Difference (IV, Ran- Subtotals only

ues) dom, 95% Cl)

3.6.1 Pain at short term (4-6 weeks) using 2 133 Mean Difference (IV, Ran- -7.67 [-11.40,

change scores dom, 95% Cl) -3.93]

3.6.2 Pain at short-intermediateterm (3- 6 717 Mean Difference (IV, Ran- -4,58 [-7.51,

4 months) using change scores dom, 95% Cl) -1.66]

3.6.3 Pain at intermediate term (6 3 472 Mean Difference (IV, Ran- -6.36 [-12.40,

months) using change scores dom, 95% Cl) -0.33]

3.6.4 Pain at long term (12 months) using 2 363 Mean Difference (IV, Ran- -5.30[-15.49,

change scores dom, 95% Cl) 4.89]

3.7 Pain sensitivity analyses (standard- 12 Std. Mean Difference (1V, Subtotals only

ized mean difference) Random, 95% Cl)

3.7.1 Pain at short term (4-6 weeks) 5 258 Std. Mean Difference (IV, -0.80[-1.30,
Random, 95% Cl) -0.29]

3.7.2 Pain at short-intermediateterm (3- 9 946 Std. Mean Difference (IV, -0.27 [-0.40,

4 months) Random, 95% Cl) -0.14]

3.7.3 Pain at intermediate term (6 9 940 Std. Mean Difference (IV, -0.28 [-0.44,

months) Random, 95% Cl) -0.11]

3.7.4 Pain at long term (12 months) 3 521 Std. Mean Difference (1V, -0.33[-0.61,
Random, 95% Cl) -0.05]
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Analysis 3.1. Comparison 3: Sensitivity analyses for yoga versus non-exercise,
Outcome 1: Back-specific functional status sensitivity analyses (higher-quality studies)

Yoga Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.1.1 Back-specific function at short term (6 weeks) limited to higher-quality studies
Sherman 2005 4.81 4.5 36 7.63 4 27 35.2% -0.65[-1.16, -0.14] R —
Sherman 2011 5.8  4.3458 92 7.1 3.9942 45 64.8% -0.31 [-0.66 , 0.05] -
Subtotal (95% CI) 128 72 100.0% -0.43 [-0.75 , -0.10] ‘

Heterogeneity: Tau? = 0.01; Chi? = 1.16, df =1 (P = 0.28); I> = 14%
Test for overall effect: Z = 2.60 (P = 0.009)

3.1.2 Back-specific function at short—intermediate term (3—4 months) limited to higher-quality studies

Sherman 2005
Sherman 2011

Teut 2016 (1)
Tilbrook 2011
Subtotal (95% CI)

3.08 4.5
4.3  4.3458
67 12.0458
5.15 4.88

36
92
56
136
320

6.34
6.6
65.14
7.24

Heterogeneity: Tau? = 0.09; Chi? = 11.11, df = 3 (P = 0.01); 2 = 73%
Test for overall effect: Z = 2.14 (P = 0.03)

4 30 20.0%
3.3285 45  25.2%
10.623 53 247%

5.45 141 30.1%
269 100.0%

3.1.3 Back-specific function at intermediate term (6 months) limited to higher-quality studies

Sherman 2005 2.99 4.5
Sherman 2011 4.1  4.8287
Teut 2016 66.55 13.7221
Tilbrook 2011 4.85 4.75

Subtotal (95% CI)

34
92
54
138
318

6.61
5.7
65.25
6.07

Heterogeneity: Tau? = 0.06; Chi2 = 8.09, df = 3 (P = 0.04); I2 = 63%
Test for overall effect: Z =2.03 (P = 0.04)

3.1.4 Back-specific function at long term (12 months) limited to higher-quality studies

Tilbrook 2011
Subtotal (95% CI)
Heterogeneity: Not applicable

522 5.27

Test for overall effect: Z = 1.90 (P = 0.06)

Footnotes
(1) 12.0458

135
135

6.43

4 29  18.0%
3.3285 45 25.4%
19.0174 53 24.3%
4.89 137 32.3%
264 100.0%

5.23 140 100.0%
140  100.0%

-0.75[-1.25, -0.25]
-0.57 [-0.93, -0.20]

0.16 [-0.21, 0.54]
-0.40 [-0.64 , -0.16]
-0.37 [-0.72, -0.03]

-0.84 [-1.35, -0.32]
-0.36 [-0.72, -0.00]

0.08 [-0.30, 0.46]
-0.25[-0.49, -0.02]
-0.30 [-0.60 , -0.01]

-0.23[-0.47, 0.01]
-0.23 [-0.47, 0.01]

—
——
-

4

P
— —
-
\ 4
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Analysis 3.2. Comparison 3: Sensitivity analyses for yoga versus non-exercise,
Outcome 2: Back-specific functional status sensitivity analyses (complete case)

Yoga Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI 1V, Random, 95% CI
3.2.1 Back-specific function at short term (4-6 weeks) using complete-case data
Cox 2010 6.2 4.82 5 7.25 3.99 8 3.6% -0.23 [-1.35, 0.90] PR —
Galantino 2004 21.15 10.18 11 38.91 17.56 5 3.2% -1.32[-2.50, -0.14] -
Groessl 2017 8.19 5.8 57 9.22 5.95 63  34.9% -0.17 [-0.53, 0.18] -
Saper 2009 10.1 5.7 14 12.46 5.8 13 7.7% -0.40 [-1.16, 0.37] —_1
Sherman 2005 4.81 4.5 36 7.63 4 27 17.1% -0.65 [-1.16, -0.14] —a
Sherman 2011 6.02 4.0028 84 7.26 4.0028 44 33.4% -0.31[-0.67, 0.06] —
Subtotal (95% CI) 207 160 100.0% -0.36 [-0.57 , -0.14] ‘
Heterogeneity: Tau2 = 0.00; Chi2 = 4.92, df =5 (P = 0.43); 2= 0%
Test for overall effect: Z = 3.29 (P = 0.0010)
3.2.2 Back-specific function at short—intermediate term (3—4 months) using complete-case data
Cox 2010 9 8.49 6 6.33 4.33 9 3.3% 0.40 [-0.65, 1.45] R I
Groessl 2017 7.33 6.04 57 8.29 5.76 63  11.2% -0.16 [-0.52, 0.20] =
Jacobs 2004 4.67 4.35 18 4.85 3.77 20 6.7% -0.04 [-0.68, 0.59] —_—
Saper 2017 11 4.9 127 12.3 5 64 12.4% -0.26 [-0.56 , 0.04] =
Sherman 2005 3.08 4.5 36 6.34 4 30 8.6% -0.75[-1.25, -0.25] —
Sherman 2011 4.31 3.4371 81 6.79 3.1576 44 10.9% -0.74 [-1.12, -0.36] —
Teut 2016 67 12.045845974767127 56 65.14 10.623017491501164 53 10.9% 0.16 [-0.21, 0.54] S
Tilbrook 2011 5.15 4.88 136 7.24 545 141 13.7% -0.40 [-0.64 , -0.16] -
Williams 2005 33 5.1 20 12.8 11.9 24 6.7% -0.99 [-1.62, -0.36] —_—
Williams 2005 33 5.1 20 12.8 11.9 24 6.7% -0.99 [-1.62, -0.36] —
Williams 2009 19.2 8.7778 29 22.6 11.94 36 8.8% -0.32[-0.81,0.18] —t
Subtotal (95% CI) 586 508 100.0% -0.38 [-0.60 , -0.17] ‘
Heterogeneity: Tau2 = 0.07; Chi2 = 25.85, df = 10 (P = 0.004); 12 = 61%
Test for overall effect: Z = 3.52 (P = 0.0004)
3.2.3 Back-specific function at intermediate term (6 months) using complete-case data
Bramberg 2017 294 242 45 32.8 27.8 36 9.8% -0.13[-0.57,0.31] —
Groessl 2017 6.37 6.29 54 8.78 5.83 55 11.5% -0.39 [-0.77 ,-0.02] —
Saper 2009 6.6 2.6 8 8.3 29 15 3.6% -0.58 [-1.46, 0.29] PR
Saper 2017 9.8 5.6 106 11.6 5.6 56 13.2% -0.32 [-0.65, 0.01] ]
Sherman 2005 2.99 4.5 34 6.61 4 29 8.0% -0.84 [-1.35,-0.32] —
Sherman 2011 4.12 3.8469 83 5.93 3.3618 45 11.8% -0.49 [-0.86 , -0.12] ——
Teut 2016 66.55 13.72214151824454 54 65.25 19.01742991485523 53 11.5% 0.08 [-0.30, 0.46] e
Tilbrook 2011 4.85 4.75 138 6.07 4.89 137 16.6% -0.25 [-0.49, -0.02] =]
Williams 2005 3.9 5.3 20 12.7 114 22 5.9% -0.96 [-1.60, -0.31] —_—
Williams 2009 14.4 6.0314 29 21.5 10.98 36 8.2% -0.77 [-1.28 , -0.26] —_—
Subtotal (95% CI) 571 484 100.0% -0.40 [-0.58, -0.22] ’
Heterogeneity: Tau? = 0.04; Chi? = 16.82, df =9 (P = 0.05); I = 46%
Test for overall effect: Z = 4.32 (P < 0.0001)
3.2.4 Back-specific function at long term (12 months) using complete-case data
Saper 2017 9.1 6.5 109 11.1 5.5 58  30.9% -0.32 [-0.64 , -0.00] =
Tilbrook 2011 522 5.27 135 6.43 5.23 140 56.4% -0.23 [-0.47,0.01] E
Williams 2009 15.8 10.7703 29 22 10.98 36 12.7% -0.56 [-1.06 , -0.06] —
Subtotal (95% CI) 273 234 100.0% -0.30 [-0.48, -0.12] ’
Heterogeneity: Tau? = 0.00; Chi? = 1.42, df =2 (P = 0.49); I? = 0%
Test for overall effect: Z = 3.31 (P = 0.0009)
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Analysis 3.3. Comparison 3: Sensitivity analyses for yoga versus non-exercise,
Outcome 3: Back-specific functional status sensitivity analyses (change values)

Yoga Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.3.1 Back-specific function at short term (4-6 weeks) using change values
Cox 2010 -4.16 4.52 5 -2.28 4.52 8 9.1% -0.39 [-1.52, 0.74] R —
Groessl 2017 -1.02 4.1834 57 -0.31  4.2089 63 90.9% -0.17 [-0.53, 0.19]
Subtotal (95% CI) 62 71 100.0% -0.19 [-0.53 , 0.15] 1

Heterogeneity: Tau2 = 0.00; Chi2=0.13,df =1 (P = 0.72); 2= 0%
Test for overall effect: Z = 1.08 (P = 0.28)

3.3.2 Back-specific function at short-intermediate term (3—4 months) using change values

Cox 2010 -1.76 8.49 6 -2.94 433 9 2.0%
Groessl 2017 -2.05  4.2588 57 -1.29  4.2486 63  16.7%
Saper 2009 -6.3 6.9 15 -3.7 4.9 15 4.1%
Saper 2017 -3.8  4.5557 127 -2.5  5.2043 64  23.6%
Tilbrook 2011 -2.14  5.3303 150 0.03  5.7022 150  41.2%
Williams 2009 -3.1 9.3771 43 -0.8  6.1015 47 12.4%
Subtotal (95% CI) 398 348 100.0%
Heterogeneity: Tau? = 0.00; Chi2 = 2.03, df = 5 (P = 0.84); I = 0%

Test for overall effect: Z = 4.08 (P < 0.0001)

3.3.3 Back-specific function at intermediate term (6 months) using change values

Groessl 2017 -3.37  4.1766 54 -0.89 4.18 55 24.4%
Tilbrook 2011 -2.42 5.2684 150 -0.94  5.7022 150 54.8%
Williams 2009 -7.3  11.6067 43 =23 74727 47 20.8%
Subtotal (95% CI) 247 252 100.0%
Heterogeneity: Tau? = 0.01; Chi2 = 2.44, df = 2 (P = 0.29); 2= 18%

Test for overall effect: Z = 3.80 (P = 0.0001)

3.3.4 Back-specific function at long term (12 months) using change values

Tilbrook 2011 -2.04  5.3303 150 -0.48  5.6402 150  76.5%
Williams 2009 -6 13.8362 43 0.4 9.8721 47  23.5%
Subtotal (95% CI) 193 197 100.0%

Heterogeneity: Tau? = 0.00; Chi2 = 1.03,df =1 (P = 0.31); 2= 3%
Test for overall effect: Z = 3.25 (P = 0.001)

0.18 [-0.86, 1.21]
-0.18 [-0.54, 0.18]
-0.42 [-1.15, 0.30]
-0.27 [-0.57, 0.03]
-0.39 [-0.62, -0.16]
-0.29 [-0.71, 0.12]
-0.30 [-0.45, -0.16]

-0.59 [-0.97, -0.21]
-0.27 [-0.50, -0.04]
-0.51 [-0.93, -0.09]
-0.40 [-0.60 , -0.19]

-0.28 [-0.51, -0.06]
-0.53[-0.95, -0.11]
-0.34 [-0.55, -0.14]

oibily]
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Analysis 3.4. Comparison 3: Sensitivity analyses for yoga versus non-
exercise, Outcome 4: Pain sensitivity analyses (higher-quality studies)

Yoga Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.4.1 Pain at short—intermediate term (3—4 months) limited to higher-quality studies
Teut 2016 39.04 19.7582 56 44.05 18.6274 53 13.2% -5.01[-12.22,2.20] _—
Tilbrook 2011 20.83 11.26 130 25.24 12.23 138 86.8% -4.41[-7.22 , -1.60] _._
Subtotal (95% CI) 186 191 100.0% -4.49 [-7.11, -1.87] ’
Heterogeneity: Tau? = 0.00; Chi2 = 0.02, df = 1 (P = 0.88); 2= 0%
Test for overall effect: Z = 3.36 (P = 0.0008)
3.4.2 Pain at intermediate term (6 months) limited to higher-quality studies
Teut 2016 42.05 20.8082 54 41.25 19.2217 53  15.0% 0.80 [-6.79, 8.39] [ S
Tilbrook 2011 20.81 13.64 126 23.78 12.51 133 85.0% -2.97[-6.16, 0.22] —
Subtotal (95% CI) 180 186 100.0% -2.40 [-5.35, 0.54] ’,,
Heterogeneity: Tau? = 0.00; Chi2 = 0.81, df = 1 (P = 0.37); 2= 0%
Test for overall effect: Z = 1.60 (P = 0.11)
3.4.3 Pain at long term (12 months) limited to higher-quality studies
Tilbrook 2011 21.75 13.89 127 23.16 12.28 138 100.0% -1.41[-4.58 , 1.76]
Subtotal (95% CI) 127 138  100.0% -1.41[-4.58 , 1.76] 1

Heterogeneity: Not applicable
Test for overall effect: Z = 0.87 (P = 0.38)
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Analysis 3.5. Comparison 3: Sensitivity analyses for yoga versus
non-exercise, Outcome 5: Pain sensitivity analyses (complete case)

Yoga Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

3.5.1 Pain at short-intermediate term (3—4 months) using complete-case data

Cox 2010 28.53 14.87 5 24.74 13.94 9 1.8% 3.79[-12.11, 19.69] PR R
Groessl 2017 40.8 19.4 57 45.9 21.9 63 8.4% -5.10 [-12.49, 2.29] —_

Jacobs 2004 223 24.3 22 25.8 23.5 20 2.2% -3.50 [-17.96 , 10.96] -
Saper 2017 53 21 127 56 22 64  10.8% -3.00[-9.51, 3.51] —

Teut 2016 39.04 19.7582 56 44.05 18.6274 53 8.8% -5.01[-12.22,2.20] —_

Tilbrook 2011 20.83 11.26 130 25.24 12.23 138 58.1% -4.41[-7.22, -1.60] =

Williams 2005 10 11 20 21 23 24 4.3% -11.00 [-21.39, -0.61] JEE—

‘Williams 2009 29.9 17.5018 29 38.4 19.86 36 5.6% -8.50 [-17.59, 0.59] _

Subtotal (95% CI) 446 407 100.0% -4.71[-6.85, -2.56] ‘

Heterogeneity: Tau? = 0.00; Chi? = 3.53, df =7 (P = 0.83); 2= 0%
Test for overall effect: Z = 4.30 (P < 0.0001)

3.5.2 Pain at intermediate term (6 months) using complete-case data

Bramberg 2017 47 243 45 50.2 23.9 36 9.2% -3.20[-13.75, 7.35] _
Groessl 2017 42.7 19.1 54 45.5 229 55 122% -2.80[-10.71, 5.11] —_—1
Saper 2009 39 6 8 45 12 15 12.9% -6.00 [-13.36, 1.36] —_
Saper 2017 45 23 105 55 23 56 12.8% -10.00 [-17.46 , -2.54] —_—

Teut 2016 42.05 20.808165417010162 54 41.25 19.221718712768716 53 12.6% 0.80[-6.79, 8.39] R S—
Tilbrook 2011 20.81 13.64 126 23.78 12.51 133 18.6% -2.97[-6.16, 0.22] —
Williams 2005 6 11 20 20 21 22 9.8% -14.00 [-24.01 , -3.99] PR
Williams 2009 17.5 12.1166 29 36.1 20.4 36 12.1%  -18.60 [-26.59, -10.61] —_—

Subtotal (95% CI) 441 406 100.0% -6.75 [-11.05 , -2.44] ‘

Heterogeneity: Tau2 = 23.34; Chi2 = 20.17, df = 7 (P = 0.005); 12 = 65%
Test for overall effect: Z = 3.07 (P = 0.002)

3.5.3 Pain at long term (12 months) using complete-case data

Saper 2017 44 26 108 55 26 58  31.5% -11.00 [-19.30, -2.70] —_—
Tilbrook 2011 21.75 13.89 127 23.16 12.28 138 39.8% -1.41[-4.58, 1.76] -
‘Williams 2009 222 21.3253 29 38.3 18.54 36  28.7% -16.10 [-25.94 , -6.26] PR
Subtotal (95% CI) 264 232 100.0% -8.65 [-18.11, 0.81] ’,

Heterogeneity: Tau? = 56.00; Chi? = 11.08, df = 2 (P = 0.004); 12 = 82%
Test for overall effect: Z = 1.79 (P = 0.07)

20 -10 10 20
Favors yoga Favors control

Yoga for chronic non-specific low back pain (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

114



O

Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Analysis 3.6. Comparison 3: Sensitivity analyses for yoga versus
non-exercise, Outcome 6: Pain sensitivity analyses (change values)

Yoga Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.6.1 Pain at short term (4—6 weeks) using change scores
Cox 2010 -10.39 6.4528 5 -2 6.4528 8 26.8% -8.39 [-15.60, -1.18] ——
Groessl 2017 -3.9 124371 57 3.5 11.912 63 73.2% -7.40 [-11.77 , -3.03] B
Subtotal (95% CI) 62 71 100.0% -7.67 [-11.40 , -3.93] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.05, df = 1 (P = 0.82); 2= 0%
Test for overall effect: Z = 4.02 (P < 0.0001)
3.6.2 Pain at short-intermediate term (3—4 months) using change scores
Cox 2010 -7.72  13.5338 4 -5.16 13.5338 9 3.2% -2.56 [-18.50 , 13.38] _1
Groessl 2017 -6.1 124371 57 0.4 12.3091 63 25.3% -6.50 [-10.93, -2.07] -
Saper 2009 -23 21 15 -4 18 15 4.1%  -19.00 [-33.00, -5.00]
Saper 2017 -17 22.8 127 -14 24 64 13.3% -3.00 [-10.09 , 4.09] —
Tilbrook 2011 -3.62 11.3104 133 -1.2 12.1483 140 39.1% -2.42[-5.20, 0.36] =
Williams 2009 -8.8  16.0001 43 -39 15.768 47  14.9% -4.90 [-11.47 , 1.67] =t
Subtotal (95% CI) 379 338 100.0% -4.58 [-7.51, -1.66] ‘
Heterogeneity: Tau? = 3.68; Chi2 = 7.05, df = 5 (P = 0.22); 2= 29%
Test for overall effect: Z = 3.07 (P = 0.002)
3.6.3 Pain at intermediate term (6 months) using change scores
Groessl 2017 -4.4  12.4566 54 1.5 12.2069 55 33.5% -5.90 [-10.53, -1.27] -
Tilbrook 2011 -3.98 11.4853 133 -2.24  12.2081 140 38.3% -1.74[-4.55, 1.07] =
Williams 2009 -17.6  16.8526 43 -4.4  14.2598 47 28.2%  -13.20[-19.68, -6.72] —-—
Subtotal (95% CI) 230 242 100.0% -6.36 [-12.40, -0.33] ‘
Heterogeneity: Tau? = 22.67; Chi2 = 10.86, df = 2 (P = 0.004); I2 = 82%
Test for overall effect: Z =2.07 (P = 0.04)
3.6.4 Pain at long term (12 months) using change scores
Tilbrook 2011 -3.23  11.4853 133 -2.51 12.1483 140 56.3% -0.72 [-3.52, 2.08]
Williams 2009 -13.9 21.5084 43 -2.7 15.4252 47 43.7%  -11.20[-19.00, -3.40] -
Subtotal (95% CI) 176 187 100.0% -5.30 [-15.49 , 4.89]
Heterogeneity: Tau? = 45.98; Chi? = 6.15, df =1 (P = 0.01); I? = 84%
Test for overall effect: Z =1.02 (P = 0.31)
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Analysis 3.7. Comparison 3: Sensitivity analyses for yoga versus non-
exercise, Outcome 7: Pain sensitivity analyses (standardized mean difference)

Yoga Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.7.1 Pain at short term (4-6 weeks)
Cox 2010 20.8 11.99 5 29.33 14.18 8  121% -0.59 [-1.74 , 0.56] R
Groessl 2017 4.16 1.83 57 4.81 2.18 63 28.2% -0.32 [-0.68 , 0.04] .
Highland 2018 2.6 1.83 34 3.97 1.71 34 25.1% -0.76 [-1.26 , -0.27] R
Kuvacic 2018 1.73 0.59 15 2.93 0.59 15 16.2% -1.98 [-2.87 ,-1.08] [
Saper 2009 5.6 2 14 6.9 1.7 13 18.4% -0.68 [-1.46, 0.10] —_—
Subtotal (95% CI) 125 133 100.0% -0.80 [-1.30, -0.29] ’
Heterogeneity: Tau? = 0.20; Chi2 = 11.88, df = 4 (P = 0.02); 12 = 66%
Test for overall effect: Z = 3.10 (P = 0.002)
3.7.2 Pain at short-intermediate term (3—4 months)
Cox 2010 28.53 14.87 5 24.74 13.94 9 1.4% 0.25[-0.85, 1.35] PR E—
Groessl 2017 4.08 1.94 57 4.59 2.19 63 13.0% -0.24[-0.60, 0.12] —l
Highland 2018 2.75 243 34 3.35 1.79 34 7.4% -0.28 [-0.76 , 0.20] —
Jacobs 2004 2.23 2.43 22 2.58 2.35 20 4.6% -0.14 [-0.75, 0.46] —
Saper 2017 5.3 2.1 127 5.6 22 64  18.6% -0.14 [-0.44 , 0.16] —m
Teut 2016 39.04 19.7582 56 44.05 18.6274 53  11.8% -0.26 [-0.64 , 0.12] el
Tilbrook 2011 20.83 11.26 130 25.24 12.23 138 28.8% -0.37 [-0.62 , -0.13] -
Williams 2005 1 1.1 20 2.1 2.3 24 4.6% -0.58 [-1.19, 0.02] _—
Williams 2009 33.1 18.492 43 37.4 19.0587 47 9.8% -0.23 [-0.64, 0.19] —t
Subtotal (95% CI) 494 452 100.0% -0.27 [-0.40, -0.14] ’
Heterogeneity: Tau? = 0.00; Chi2 = 3.53, df = 8 (P = 0.90); I2 = 0%
Test for overall effect: Z = 4.06 (P < 0.0001)
3.7.3 Pain at intermediate term (6 months)
Bramberg 2017 47 24.3 45 50.2 23.9 36 10.3% -0.13[-0.57,0.31] L
Groessl 2017 4.27 1.91 54 4.55 2.29 55 12.7% -0.13[-0.51, 0.24] —
Highland 2018 2.79 2.34 34 2.86 2.01 34 9.2% -0.03 [-0.51, 0.44] ——
Saper 2009 3.9 0.6 8 4.5 1.2 15 3.3% -0.56 [-1.43, 0.32] R
Saper 2017 4.5 2.3 105 5.5 2.3 56  15.0% -0.43 [-0.76 , -0.10] -
Teut 2016 42.05 20.8082 54 41.25 19.2217 53  12.6% 0.04[-0.34, 0.42] ——
Tilbrook 2011 20.81 13.64 126 23.78 12.51 133 20.2% -0.23 [-0.47,0.02] |
Williams 2005 0.6 1.1 20 2 2.1 22 5.9% -0.81[-1.44,-0.18] —_—
Williams 2009 24.3 179018 43 36.9 19.8128 47 10.8% -0.66 [-1.09, -0.23] —
Subtotal (95% CI) 489 451 100.0% -0.28 [-0.44 , -0.11] ‘
Heterogeneity: Tau? = 0.02; Chi2 = 11.92, df = 8 (P = 0.15); 12 = 33%
Test for overall effect: Z = 3.23 (P = 0.001)
3.7.4 Pain at long term (12 months)
Saper 2017 4.4 2.6 108 5.5 2.6 58 33.3% -0.42[-0.74 , -0.10] -
Tilbrook 2011 21.75 13.89 127 23.16 12.28 138 41.3% -0.11 [-0.35, 0.13] N
Williams 2009 27.7  21.5084 43 38.5 15.4252 47 25.4% -0.58 [-1.00, -0.15] —.—
Subtotal (95% CI) 278 243 100.0% -0.33 [-0.61, -0.05] ‘
Heterogeneity: Tau? = 0.03; Chi? = 4.59, df = 2 (P = 0.10); I = 56%
Test for overall effect: Z =2.31 (P = 0.02)
2 a1 0 1 2
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Comparison 4. Sensitivity analyses for yoga versus exercise
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
4.1 Back-specific functional status sensi- 2 Std. Mean Difference (IV, Subtotals only

tivity analyses (higher-quality studies)

Random, 95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

4.1.1 Back-specific function at short term 2 248 Std. Mean Difference (IV, -0.02 [-0.41, 0.37]

(6 weeks) limited to higher-quality stud- Random, 95% Cl)

ies

4.1.2 Back-specific function at short-in- 2 249 Std. Mean Difference (IV, -0.22 [-0.65, 0.20]

termediate term (3 months) limited to Random, 95% Cl)

higher-quality studies

4.1.3 Back-specific function at interme- 2 249 Std. Mean Difference (1V, -0.20[-0.59, 0.19]

diate term (6 months) limited to high- Random, 95% Cl)

er-quality studies

4.2 Back-specific functional status sensi- 6 Std. Mean Difference (1V, Subtotals only

tivity analyses (complete case) Random, 95% Cl)

4.2.1 Back-specific function at short term 4 349 Std. Mean Difference (IV, -0.03[-0.35, 0.29]

(6 weeks) using complete-case data Random, 95% Cl)

4.2.2 Back-specific function at short-in- 4 519 Std. Mean Difference (IV, -0.08 [-0.35, 0.19]

termediate term (3 months) using com- Random, 95% Cl)

plete-case data

4.2.3 Back-specific function atintermedi- 3 313 Std. Mean Difference (IV, -0.10[-0.42,0.22]

ate term (6 months) using complete-case Random, 95% Cl)

data

4.3 Back-specific functional status sensi- 2 Std. Mean Difference (1V, Subtotals only

tivity analyses (change values) Random, 95% Cl)

4.3.1 Back-specific function at short term 1 7 Std. Mean Difference (1V, 0.22 [-0.22,0.67]

(6 weeks) using change scores Random, 95% Cl)

4.3.2 Back-specific function at short-in- 1 256 Std. Mean Difference (IV, -0.06 [-0.30, 0.19]

termediate term (3 months) using change Random, 95% Cl)

scores

4.4 Pain sensitivity analyses (complete 4 Mean Difference (IV, Ran- Subtotals only

case) dom, 95% Cl)

4.4.1 Pain at short term (4-6 weeks) using 3 174 Mean Difference (IV, Ran- -13.69 [-17.75,

complete-case data dom, 95% Cl) -9.62]

4.4.2 Pain at short-intermediate term (3- 2 291 Mean Difference (IV, Ran- 3.11[-1.65,7.88]

4 months) using complete-case data dom, 95% Cl)

4.5 Pain sensitivity analyses (change val- 2 333 Mean Difference (IV, Fixed,  3.30[-1.32,7.92]

ues) 95% Cl)

4.5.1 Pain at short term (6 weeks) using 1 7 Mean Difference (IV, Fixed,  -5.10 [-14.48,

change scores 95% Cl) 4.28]

4.5.2 Pain at short-intermediate term (3- 1 256 Mean Difference (IV, Fixed,  6.00[0.69, 11.31]

4 months) using change scores

95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
4.6 Pain sensitivity analyses (standard- 6 Std. Mean Difference (1V, Subtotals only
ized mean difference) Random, 95% Cl)
4.6.1 Pain at short term (4-6 weeks) 3 201 Std. Mean Difference (IV, -0.79 [-1.54,
Random, 95% Cl) -0.04]
4.6.2 Pain at short-intermediate term (3 2 326 Std. Mean Difference (1V, 0.12[-0.10, 0.34]
months) Random, 95% Cl)
4.6.3 Pain at intermediate term (6 3 331 Std. Mean Difference (1V, -0.64[-1.70,0.43]
months) Random, 95% Cl)
4.6.4 Pain at long term (12 months) 1 199 Std. Mean Difference (IV, 0.11[-0.16,0.39]
Random, 95% Cl)
4.6.5 Pain at short term (1 week) - inten- 1 80 Std. Mean Difference (IV, -0.75[-1.20,
sive intervention Random, 95% Cl) -0.29]
Analysis 4.1. Comparison 4: Sensitivity analyses for yoga versus exercise, Outcome
1: Back-specific functional status sensitivity analyses (higher-quality studies)
Yoga Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
4.1.1 Back-specific function at short term (6 weeks) limited to higher-quality studies
Sherman 2005 4.81 45 36 6.02 4.1 29 37.9% -0.28-0.77, 0.22] I
Sherman 2011 5.8  4.3458 92 53  2.881 91  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); I> = 50%
Test for overall effect: Z = 0.10 (P = 0.92)
4.1.2 Back-specific function at short—intermediate term (3 months) limited to higher-quality studies
Sherman 2005 3.08 45 36 5.24 4.1 30 39.6% -0.49 [-0.99 , -0.00] S
Sherman 2011 43  4.3458 92 45 3.8414 91  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); 2 = 57%
Test for overall effect: Z = 1.03 (P = 0.30)
4.1.3 Back-specific function at intermediate term (6 months) limited to higher-quality studies
Sherman 2005 2.99 45 34 4.98 4.1 32 38.0% -0.46 [-0.95, 0.03] -
Sherman 2011 41 48287 92 43  3.8414 91  62.0% -0.05 [-0.34, 0.24]
Subtotal (95% CI) 126 123 100.0% -0.20 [-0.59, 0.19] :
Heterogeneity: Tau? = 0.04; Chi2 = 2.00, df = 1 (P = 0.16); I = 50%
Test for overall effect: Z = 1.01 (P = 0.31)
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Yoga Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.2.1 Back-specific function at short term (6 weeks) using complete-case data
Demirel 2019 18.41 12.65 40 23.66 16.56 37 25.0% -0.35[-0.81, 0.10] -
Neyaz 2019 6.4 4.3 20 4.83 3.55 23 17.9% 0.39[-0.21, 1.00] S
Sherman 2005 4.81 4.5 36 6.02 4.1 29 22.9% -0.28 [-0.77, 0.22] S
Sherman 2011 6.02 4.009 84 5.51  2.7411 80  34.2% 0.15[-0.16, 0.45] S
Subtotal (95% CI) 180 169 100.0% -0.03 [-0.35, 0.29] ‘

Heterogeneity: Tau? = 0.05; Chi2 = 6.09, df = 3 (P = 0.11); 2= 51%
Test for overall effect: Z = 0.19 (P = 0.85)

4.2.2 Back-specific function at short-intermediate term (3 months) using complete-case data

Neyaz 2019 4.76 4.09 17 2.61 3.79 18 12.3% 0.53[-0.14, 1.21] I I —
Saper 2017 11 4.9 127 11.3 5.1 129 37.0% -0.06 [-0.30, 0.19]

Sherman 2005 3.08 4.5 36 5.24 4.1 30 19.2% -0.49 [-0.99 , -0.00]

Sherman 2011 431 34371 81 4.61  3.1205 81  31.5% -0.09 [-0.40, 0.22]

Subtotal (95% CI) 261 258 100.0% -0.08 [-0.35 , 0.19]

Heterogeneity: Tau2 = 0.04; Chi2 = 5.91, df = 3 (P = 0.12); I2 = 49%

Test for overall effect: Z = 0.58 (P = 0.56)

4.2.3 Back-specific function at intermediate term (6 months) using complete-case data

Bramberg 2017 29.4 24.2 45 24.8 24.2 39 30.9% 0.19[-0.24, 0.62] I
Sherman 2005 2.99 4.5 34 4.98 4.1 32 26.5% -0.46 [-0.95, 0.03] —
Sherman 2011 412 3.8469 83 4.47  3.7297 80  42.6% -0.09 [-0.40, 0.22]

Subtotal (95% CI) 162 151 100.0% -0.10 [-0.42, 0.22] :
Heterogeneity: Tau? = 0.04; Chi2 = 3.76, df =2 (P = 0.15); 2= 47%

Test for overall effect: Z = 0.63 (P = 0.53)

105 0 05 1
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Analysis 4.3. Comparison 4: Sensitivity analyses for yoga versus exercise,
Outcome 3: Back-specific functional status sensitivity analyses (change values)

Yoga Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
4.3.1 Back-specific function at short term (6 weeks) using change scores
Demirel 2019 -12.31 16.44 40  -15.83 14.61 37 100.0% 0.22[-0.22, 0.67] 4_F
Subtotal (95% CI) 40 37 100.0% 0.22 [-0.22,, 0.67] -l
Heterogeneity: Not applicable
Test for overall effect: Z = 0.98 (P = 0.33)
4.3.2 Back-specific function at short—intermediate term (3 months) using change scores
Saper 2017 -3.8  4.887251795483136 127 -3.5  5.505064212765571 129 100.0% -0.06 [-0.30, 0.19]
Subtotal (95% CI) 127 129 100.0% -0.06 [-0.30, 0.19]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.46 (P = 0.65)
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Analysis 4.4. Comparison 4: Sensitivity analyses for yoga versus
exercise, Outcome 4: Pain sensitivity analyses (complete case)

Yoga Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

4.4.1 Pain at short term (4-6 weeks) using complete-case data

Demirel 2019 23.6 20.9 40 37.8 24.4 37 15.9% -14.20 [-24.39 , -4.01] P
Nambi 2014 38 10 26 53 8.2 28  68.9%  -15.00 [-19.90, -10.10] -

Neyaz 2019 28 14.3 20 35.2 20.4 23 15.2% -7.20[-17.63, 3.23] R
Subtotal (95% CI) 86 88 100.0% -13.69 [-17.75, -9.62] ‘

Heterogeneity: Tau? = 0.00; Chi2 = 1.77, df = 2 (P = 0.41); I* = 0%
Test for overall effect: Z = 6.60 (P < 0.00001)

4.4.2 Pain at short-intermediate term (3—4 months) using complete-case data

Neyaz 2019 27.1 16.1 17 233 21.7 18 14.3% 3.80[-8.81, 16.41] R I
Saper 2017 53 21 127 50 21 129  85.7% 3.00[-2.15, 8.15]
Subtotal (95% CI) 144 147 100.0% 3.11 [-1.65, 7.88]

Heterogeneity: Tau2 = 0.00; Chi2 = 0.01, df =1 (P =0.91); 2= 0%
Test for overall effect: Z = 1.28 (P = 0.20)

20 10 0 10 20
Favors yoga Favors control

Analysis 4.5. Comparison 4: Sensitivity analyses for yoga versus
exercise, Outcome 5: Pain sensitivity analyses (change values)

Yoga Exercise Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total ‘Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI

4.5.1 Pain at short term (6 weeks) using change scores
Demirel 2019 -34 18.8 40 -28.9 22.8 37 24.3% -5.10[-14.48 , 4.28] S S
Subtotal (95% CI) 40 37  243% -5.10 [-14.48 , 4.28] -
Heterogeneity: Not applicable

Test for overall effect: Z = 1.07 (P = 0.29)

4.5.2 Pain at short-intermediate term (3—4 months) using change scores
Saper 2017 -17 20.1 127 -23 23.2 129 75.7% 6.00[0.69, 11.31] ——
Subtotal (95% CI) 127 129  75.7% 6.00 [0.69, 11.31] ’
Heterogeneity: Not applicable

Test for overall effect: Z = 2.21 (P = 0.03)

Total (95% CI) 167 166 100.0% 3.30 [-1.32, 7.92]
Heterogeneity: Chi? = 4.07, df = 1 (P = 0.04); I2 = 75%
Test for overall effect: Z = 1.40 (P = 0.16) 10 -5 0 5 10
Test for subgroup differences: Chi2 = 4.07, df = 1 (P = 0.04), I* = 75.5% Favors yoga Favors exercise
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Analysis 4.6. Comparison 4: Sensitivity analyses for yoga versus exercise,
Outcome 6: Pain sensitivity analyses (standardized mean difference)

Yoga Exercise Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

4.6.1 Pain at short term (4-6 weeks)

Demirel 2019 2.36 2.09 40 3.78 2.44 37 34.5% -0.62 [-1.08, -0.16] —.—

Nambi 2014 3.8 1 26 5.3 0.82 28 31.2% -1.62 [-2.24, -1.00] PR —

Neyaz 2019 4.03 2.08 35 4.49 241 35  34.3% -0.20 [-0.67, 0.27] —m

Subtotal (95% CI) 101 100 100.0% -0.79 [-1.54 , -0.04] ‘

Heterogeneity: Tau? = 0.37; Chi2 = 12.88, df = 2 (P = 0.002); I2 = 84%

Test for overall effect: Z = 2.06 (P = 0.04)

4.6.2 Pain at short—intermediate term (3 months)

Neyaz 2019 3.97 213 35 3.86 2.68 35  21.5% 0.04 [-0.42, 0.51] e

Saper 2017 5.3 2.1 127 5 2.1 129  78.5% 0.14[-0.10, 0.39]

Subtotal (95% CI) 162 164 100.0% 0.12 [-0.10, 0.34] ,

Heterogeneity: Tau2 = 0.00; Chi2 = 0.13, df = 1 (P = 0.72); I2 = 0%

Test for overall effect: Z = 1.10 (P = 0.27)

4.6.3 Pain at intermediate term (6 months)

Bramberg 2017 47 24.3 45 41.7 20.6 39 33.8% 0.23[-0.20, 0.66] i -

Nambi 2014 1.83 1.12 26 3.87 0.73 28 31.2% -2.14[-2.82, -1.46] — .

Saper 2017 4.5 2.3 105 4.8 2.3 88 34.9% -0.13[-0.41, 0.15]

Subtotal (95% CI) 176 155 100.0% -0.64 [-1.70, 0.43] J

Heterogeneity: Tau2 = 0.82; Chi2 = 35.36, df = 2 (P < 0.00001); 12 = 94%

Test for overall effect: Z = 1.17 (P = 0.24)

4.6.4 Pain at long term (12 months)

Saper 2017 4.4 2.6 108 4.1 2.6 91 100.0% 0.11[-0.16, 0.39]

Subtotal (95% CI) 108 91 100.0% 0.11 [-0.16 , 0.39]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.81 (P = 0.42)

4.6.5 Pain at short term (1 week) — intensive intervention

Tekur 2008 3.4 1.88 40 4.85 1.96 40 100.0% -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 = 0.001)

2 a1 0 1 2
Favors yoga Favors exercise
Comparison 5. Yoga versus exercise
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
5.1 Back-specific functional status 7 Std. Mean Difference (IV, Ran- Subtotals only
dom, 95% Cl)

5.1.1 Back-specific function at short 4 395 Std. Mean Difference (IV, Ran- -0.04 [-0.32,0.23]
term (6 weeks) dom, 95% Cl)
5.1.2 Back-specific function at short- 4 575 Std. Mean Difference (IV, Ran- -0.08[-0.28,0.13]
intermediate term (3 months) dom, 95% Cl)
5.1.3 Back-specific function at inter- 3 333 Std. Mean Difference (IV, Ran- -0.08 [-0.40, 0.23]

mediate term (6 months)

dom, 95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

5.1.4 Back-specific function at long 1 200 Std. Mean Difference (IV, Ran- -0.02 [-0.29, 0.26]

term (12 months) dom, 95% Cl)

5.1.5 Back-specific function at short 1 80 Std. Mean Difference (IV, Ran- -1.25[-1.73,

term (1 week) - intensive intervention dom, 95% Cl) -0.77]

5.2 Pain 6 Mean Difference (IV, Random, Subtotals only
95% Cl)

5.2.1 Pain at short term (4-6 weeks) 3 201 Mean Difference (IV, Random, -12.47[-18.28,
95% Cl) -6.66]

5.2.2 Pain at short-intermediate term 2 326 Mean Difference (IV, Random, 2.68[-2.01,7.36]

(3 months) 95% Cl)

5.2.3 Pain at intermediate term (6 3 331 Mean Difference (IV, Random, -6.41[-21.66,

months) 95% Cl) 8.83]

5.2.4 Pain at long term (12 months) 1 199 Mean Difference (IV, Random, 3.00[-4.25,
95% Cl) 10.25]

5.2.5 Pain at short term (1 week) - in- 1 80 Mean Difference (IV, Random, -14.50 [-22.92,

tensive intervention 95% Cl) -6.08]

5.3 Clinical improvement 3 Risk Ratio (M-H, Random, 95%  Subtotals only
cl

5.3.1 Clinical improvement at short 2 207 Risk Ratio (M-H, Random, 95%  1.01[0.74, 1.37]

term (6 weeks) Cl)

5.3.2 Clinical improvement at short- 3 433 Risk Ratio (M-H, Random, 95%  0.97[0.72, 1.31]

intermediate term (3 months) Cl)

5.3.3 Clinical improvement at inter- 1 163 Risk Ratio (M-H, Random,95%  0.99[0.73, 1.33]

mediate term (6 months) Cl)

5.4 Physical quality of life 5 Std. Mean Difference (IV, Ran- Subtotals only
dom, 95% Cl)

5.4.1 Physical quality of life at short 3 219 Std. Mean Difference (IV, Ran- 1.03[0.36,1.71]

term (4-6 weeks) dom, 95% Cl)

5.4.2 Physical quality of life at short- 1 237 Std. Mean Difference (IV, Ran- 0.15[-0.11, 0.40]

intermediate term (3 months) dom, 95% Cl)

5.4.3 Physical quality of life at inter- 1 54 Std. Mean Difference (IV, Ran- 1.34[0.75, 1.94]

mediate term (7 months) dom, 95% Cl)

5.4.4 Physical quality of life at short 1 80 Std. Mean Difference (IV, Ran- 1.06[0.59, 1.53]

term (1 week) - intensive intervention dom, 95% Cl)

5.5 Mental quality of life 5 Std. Mean Difference (IV, Ran- Subtotals only

dom, 95% Cl)

Yoga for chronic non-specific low back pain (Review)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

5.5.1 Mental quality of life at short 3 219 Std. Mean Difference (IV, Ran- 1.03[-0.44,2.51]

term (4-6 weeks) dom, 95% Cl)

5.5.2 Mental quality of life at short-in- 1 237 Std. Mean Difference (IV, Ran- 0.16 [-0.10, 0.41]

termediate term (3 months) dom, 95% Cl)

5.5.3 Mental quality of life at interme- 1 54 Std. Mean Difference (IV, Ran- 1.33[0.74, 1.92]

diate term (7 months) dom, 95% Cl)

5.5.4 Mental quality of life at short 1 80 Std. Mean Difference (IV, Ran- 0.87[0.41, 1.33]

term (1 week) - intensive intervention dom, 95% Cl)

5.6 Adverse events 5 640 Risk Ratio (M-H, Random, 95%  0.93[0.56, 1.53]
cn

5.7 Measures of work disability 1 Mean Difference (IV, Random, Subtotals only
95% Cl)

5.7.1 Sickness absenteeism at short 1 80 Mean Difference (IV, Random, -0.90 [-4.64, 2.84]

term (6 weeks) 95% Cl)

5.7.2 Sickness absenteeism at inter- 1 84 Mean Difference (IV, Random, -2.40[-6.00, 1.20]

mediate term (6 months) 95% Cl)

5.7.3 Sickness absenteeism at long 1 82 Mean Difference (IV, Random, -5.90[-13.38,

term (12 months) 95% Cl) 1.58]
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Analysis 5.1. Comparison 5: Yoga versus exercise, Outcome 1: Back-specific functional status

Yoga Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.1.1 Back-specific function at short term (6 weeks)
Demirel 2019 18.41 12.65 40 23.66 16.56 37 22.7% -0.35[-0.81, 0.10] |
Sherman 2005 4.81 4.5 36 6.02 4.1 29  20.3% -0.28 [-0.77, 0.22] =l
Sherman 2011 5.8  4.3458 92 5.3 2.881 91  35.6% 0.13[-0.16, 0.43]
Neyaz 2019 8.77 5.15 35 7.6 5.76 35  21.5% 0.21[-0.26, 0.68]
Subtotal (95% CI) 203 192 100.0% -0.04 [-0.32, 0.23]
Heterogeneity: Tau? = 0.03; Chi2 = 5.19, df = 3 (P = 0.16); I2 = 42%
Test for overall effect: Z = 0.31 (P = 0.76)
5.1.2 Back-specific function at short-intermediate term (3 months)
Sherman 2005 3.08 4.5 36 5.24 4.1 30 14.7% -0.49 [-0.99 , -0.00] —]
Saper 2017 11 4.9 127 11.3 5.1 129 38.0% -0.06 [-0.30, 0.19]
Sherman 2011 43  4.3458 92 45 3.8414 91  31.5% -0.05[-0.34, 0.24]
Neyaz 2019 7.97 5.51 35 6.62 6.38 35 15.9% 0.22 [-0.25, 0.69]
Subtotal (95% CI) 290 285 100.0% -0.08 [-0.28 , 0.13]
Heterogeneity: Tau2 = 0.01; Chi2 = 4.38, df = 3 (P = 0.22); I2 = 31%
Test for overall effect: Z = 0.70 (P = 0.48)
5.1.3 Back-specific function at intermediate term (6 months)
Sherman 2005 2.99 4.5 34 4.98 4.1 32 25.9% -0.46 [-0.95, 0.03] —!
Sherman 2011 4.1  4.8287 92 4.3 3.8414 91 43.8% -0.05[-0.34, 0.24]
Bramberg 2017 29.4 24.2 45 24.8 24.2 39 30.3% 0.19[-0.24, 0.62]
Subtotal (95% CI) 171 162 100.0% -0.08 [-0.40 , 0.23]
Heterogeneity: Tau? = 0.04; Chi? = 3.81, df =2 (P =0.15); 2= 47%
Test for overall effect: Z = 0.51 (P = 0.61)
5.1.4 Back-specific function at long term (12 months)
Saper 2017 9.1 6.5 109 9.2 6.4 91 100.0% -0.02 [-0.29, 0.26]
Subtotal (95% CI) 109 91 100.0% -0.02 [-0.29, 0.26] !
Heterogeneity: Not applicable
Test for overall effect: Z =0.11 (P = 0.91)
5.1.5 Back-specific function at short term (1 week) — intensive intervention
Tekur 2008 18.7 11.55 40 35.75 15.19 40 100.0% -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 5.2. Comparison 5: Yoga versus exercise, Outcome 2: Pain

Yoga Exercise Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.2.1 Pain at short term (4-6 weeks)
Demirel 2019 23.6 20.9 40 37.8 244 37 23.7% -14.20 [-24.39 , -4.01] S
Nambi 2014 38 10 26 53 8.2 28  53.8% -15.00[-19.90,-10.10] .
Neyaz 2019 40.3 20.8 35 44.9 241 35 22.5% -4.60 [-15.15, 5.95] —_—
Subtotal (95% CI) 101 100 100.0% -12.47 [-18.28 , -6.66] ’
Heterogeneity: Tau? = 10.06; Chi2 = 3.11, df = 2 (P = 0.21); 12 = 36%
Test for overall effect: Z = 4.21 (P < 0.0001)
5.2.2 Pain at short-intermediate term (3 months)
Neyaz 2019 39.7 21.3 35 38.6 26.8 35 17.1% 1.10[-10.24, 12.44] [ S—
Saper 2017 53 21 127 50 21 129 82.9% 3.00 [-2.15, 8.15]
Subtotal (95% CI) 162 164 100.0% 2.68 [-2.01, 7.36] t
Heterogeneity: Tau2 = 0.00; Chi2 = 0.09, df = 1 (P = 0.76); 2= 0%
Test for overall effect: Z =1.12 (P = 0.26)
5.2.3 Pain at intermediate term (6 months)
Bramberg 2017 47 24.3 45 41.7 20.6 39 31.5% 5.30 [-4.30, 14.90] — -
Nambi 2014 18.3 11.2 26 38.7 7.3 28 34.7%  -20.40 [-25.48 ,-15.32] —.—
Saper 2017 45 23 105 48 23 88  33.8% -3.00[-9.52, 3.52] N .
Subtotal (95% CI) 176 155 100.0% -6.41 [-21.66 , 8.83] ‘
Heterogeneity: Tau? = 167.86; Chi2 = 29.99, df = 2 (P < 0.00001); I? = 93%
Test for overall effect: Z = 0.82 (P = 0.41)
5.2.4 Pain at long term (12 months)
Saper 2017 44 26 108 41 26 91 100.0% 3.00 [-4.25, 10.25]
Subtotal (95% CI) 108 91 100.0% 3.00 [-4.25, 10.25] t
Heterogeneity: Not applicable
Test for overall effect: Z = 0.81 (P = 0.42)
5.2.5 Pain at short term (1 week) — intensive intervention
Tekur 2008 34 18.8 40 48.5 19.6 40 100.0% -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 = 0.0007)

10 20
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Analysis 5.3. Comparison 5: Yoga versus exercise, Outcome 3: Clinical improvement

Yoga Exercise Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

5.3.1 Clinical improvement at short term (6 weeks)

Neyaz 2019 13 20 15 23 48.5% 1.00 [0.64, 1.55]
Sherman 2011 29 84 27 80 51.5% 1.02 [0.67 , 1.57]
Subtotal (95% CI) 104 103 100.0% 1.01 [0.74, 1.37]
Total events: 42 42

Heterogeneity: Tau? = 0.00; Chi2 = 0.01, df =1 (P = 0.93); I2 = 0%
Test for overall effect: Z = 0.06 (P = 0.95)

5.3.2 Clinical improvement at short—intermediate term (3 months)

Neyaz 2019 13 17 16 18  33.5% 0.86[0.63, 1.17] — w
Saper 2017 42 124 47 112 32.1% 0.81[0.58, 1.12] [ S —
Sherman 2011 48 81 37 81 34.4% 1.30[0.96, 1.75] »
Subtotal (95% CI) 222 211 100.0% 0.97 [0.72,1.31] ‘
Total events: 103 100

Heterogeneity: Tau? = 0.04; Chi2 = 5.44, df = 2 (P = 0.07); I = 63%
Test for overall effect: Z = 0.19 (P = 0.85)

5.3.3 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 41

Heterogeneity: Not applicable
Test for overall effect: Z = 0.08 (P = 0.93)

05 07 1 15 2
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Analysis 5.4. Comparison 5: Yoga versus exercise, Outcome 4: Physical quality of life

Yoga Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

5.4.1 Physical quality of life at short term (4-6 weeks)

Demirel 2019 -13.09 13.97 40  -19.47 16.08 37 34.8% 0.42 [-0.03, 0.87] |-

Nambi 2014 -7.7 2.3 26 -12 2.7 28  30.4% 1.68[1.06, 2.31] —
Patil 2018 59.48 9.04 44 49.91 8.57 44 34.9% 1.08[0.63, 1.53] —.—
Subtotal (95% CI) 110 109 100.0% 1.03[0.36, 1.71] ‘

Heterogeneity: Tau2 = 0.29; Chi2 = 10.83, df = 2 (P = 0.004); I = 82%
Test for overall effect: Z = 3.00 (P = 0.003)

5.4.2 Physical quality of life at short-intermediate term (3 months)

Saper 2017 41.4 8.6 125 40.1 9 112 100.0% 0.15[-0.11, 0.40]

Subtotal (95% CI) 125 112 100.0% 0.15 [-0.11, 0.40] ,
Heterogeneity: Not applicable

Test for overall effect: Z = 1.13 (P = 0.26)

5.4.3 Physical quality of life at intermediate term (7 months)

Nambi 2014 -2.6 3.1 26 -6.9 3.2 28  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)

5.4.4 Physical quality of life at short term (1 week) — intensive intervention

Tekur 2008 15.14 1.56 40 13.11 2.17 40 100.0% 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 5.5. Comparison 5: Yoga versus exercise, Outcome 5: Mental quality of life

Yoga Exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

5.5.1 Mental quality of life at short term (4-6 weeks)

Demirel 2019 -16.6 22.41 40  -14.33 20.89 37 33.7% -0.10 [-0.55, 0.34] .

Nambi 2014 -8.4 2.1 26 -10.5 3 28  33.1% 0.79 [0.24, 1.35] -

Patil 2018 68.8 13.43 44 42.23 7.36 44 33.1% 2.43[1.88,2.99] -
Subtotal (95% CI) 110 109 100.0% 1.03[-0.44, 2.51] ‘

Heterogeneity: Tau? = 1.62; Chi2 = 48.52, df = 2 (P < 0.00001); 12 = 96%
Test for overall effect: Z = 1.38 (P = 0.17)

5.5.2 Mental quality of life at short-intermediate term (3 months)

Saper 2017 47.1 12.4 125 45.2 11.7 112 100.0% 0.16 [-0.10, 0.41]

Subtotal (95% CI) 125 112 100.0% 0.16 [-0.10, 0.41] ’
Heterogeneity: Not applicable

Test for overall effect: Z = 1.20 (P = 0.23)

5.5.3 Mental quality of life at intermediate term (7 months)

Nambi 2014 -2.1 2.3 26 -5 2 28  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 < 0.0001)

5.5.4 Mental quality of life at short term (1 week) — intensive intervention

Tekur 2008 15.23 1.34 40 13.35 2.71 40 100.0% 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 = 0.0002)

4 2 0 2 4
Favors exercise Favors yoga

Analysis 5.6. Comparison 5: Yoga versus exercise, Outcome 6: Adverse events

Yoga Exercise Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Nambi 2014 1 30 0 30 2.5% 3.00[0.13, 70.83]
Neyaz 2019 2 35 1 35 4.5% 2.00[0.19, 21.06] R
Saper 2017 9 127 14 129  38.7% 0.65[0.29, 1.45] —ml
Sherman 2005 1 36 1 35 3.3% 0.97 [0.06 , 14.94]
Sherman 2011 14 92 13 91  51.0% 1.07 [0.53, 2.14]
Total (95% CI) 320 320 100.0% 0.93 [0.56 , 1.53]
Total events: 27 29
Heterogeneity: Tau? = 0.00; Chi2 = 1.83, df =4 (P = 0.77); 12 = 0% 0.:01 Ofl 1 1:0 160
Test for overall effect: Z = 0.30 (P = 0.77) Favors yoga Favors exercise

Test for subgroup differences: Not applicable
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Analysis 5.7. Comparison 5: Yoga versus exercise, Outcome 7: Measures of work disability

Yoga Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI

5.7.1 Sickness absenteeism at short term (6 weeks)

Bramberg 2017 4.1 7.7 44 5 9.1 36 100.0% -0.90 [-4.64 , 2.84]
Subtotal (95% CI) 44 36 100.0% -0.90 [-4.64 , 2.84]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.47 (P = 0.64)
5.7.2 Sickness absenteeism at intermediate term (6 months)
Bramberg 2017 4 8.4 45 6.4 8.4 39 100.0% -2.40 [-6.00 , 1.20] -1
Subtotal (95% CI) 45 39 100.0% -2.40 [-6.00 , 1.20] <o
Heterogeneity: Not applicable
Test for overall effect: Z = 1.31 (P = 0.19)
5.7.3 Sickness absenteeism at long term (12 months)
Bramberg 2017 36 6.3 46 9,5 222 36 100.0%  -5.90[-13.38, 1.58] —B—
Subtotal (95% CI) 46 36 100.0%  -5.90 [-13.38, 1.58] -
Heterogeneity: Not applicable
Test for overall effect: Z = 1.55 (P =0.12)
20 o 0 10 20
Favors yoga Favors exercise
Comparison 6. Yoga versus gigong
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
6.1 Back-specific functional status 1 Mean Difference (IV, Random,  Subtotals only
95% Cl)
6.1.1 Back-specific function at short- 1 111 Mean Difference (IV, Random,  -3.05[-7.84, 1.74]
intermediate term (3 months) 95% Cl)
6.1.2 Back-specific function at inter- 1 107 Mean Difference (IV, Random, -2.68[-7.58,2.22]
mediate term (6 months) 95% Cl)
6.2 Pain 1 Mean Difference (IV, Random,  Subtotals only
95% Cl)
6.2.1 Pain at short-intermediateterm 1 111 Mean Difference (IV, Random, 1.48[-5.91, 8.87]
(3 months) 95% Cl)
6.2.2 Pain at intermediate term (6 1 107 Mean Difference (IV, Random,  7.91[0.00, 15.82]
months) 95% Cl)
6.3 Physical quality of life 1 Mean Difference (IV, Random,  Subtotals only
95% Cl)
6.3.1 Physical quality of life at short- 1 111 Mean Difference (IV, Random, -0.77[-3.71, 2.17]
intermediate term (3 months) 95% Cl)
6.3.2 Physical quality of life at inter- 1 107 Mean Difference (IV, Random, -3.60 [-6.65, -0.55]
mediate term (6 months) 95% Cl)
6.4 Mental quality of life 1 Mean Difference (IV, Random,  Subtotals only
95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

6.4.1 Mental quality of life at short-in- 1 111 Mean Difference (IV, Random, -0.34 [-4.15, 3.47]

termediate term (3 months) 95% Cl)

6.4.2 Mental quality of life at interme- 1 107 Mean Difference (IV, Random, -0.02 [-3.82, 3.78]

diate term (6 months) 95% Cl)

6.5 Depression 1 Mean Difference (IV, Random,  Subtotals only
95% Cl)

6.5.1 Depression at short-intermedi- 1 111 Mean Difference (IV, Random, -0.65[-1.58, 0.28]

ate term (3 months) 95% Cl)

6.5.2 Mental quality of life at interme- 1 107 Mean Difference (IV, Random,  -0.30 [-1.09, 0.49]

diate term (6 months) 95% Cl)

Analysis 6.1. Comparison 6: Yoga versus gigong, Outcome 1: Back-specific functional status

Yoga Qigong Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
6.1.1 Back-specific function at short-intermediate term (3 months)
Teut 2016 67 12.0458 56 70.05 13.6216 55 100.0% -3.05[-7.84,1.74] _.__
Subtotal (95% CI) 56 55 100.0% -3.05[-7.84, 1.74] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.25 (P = 0.21)
6.1.2 Back-specific function at intermediate term (6 months)
Teut 2016 66.55 13.7221 54 69.23 12.1088 53 100.0% -2.68[-7.58 , 2.22] _.__
Subtotal (95% CI) 54 53 100.0% -2.68 [-7.58 , 2.22] ‘

Heterogeneity: Not applicable
Test for overall effect: Z = 1.07 (P = 0.28)

4 2 0
Favors yoga

Analysis 6.2. Comparison 6: Yoga versus gigong, Outcome 2: Pain

2 4
Favors qigong

Yoga Qigong Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
6.2.1 Pain at short—intermediate term (3 months)
Teut 2016 39.04 19.7582 56 37.56  19.9405 55 100.0% 1.48[-5.91, 8.87]
Subtotal (95% CI) 56 55 100.0% 1.48[-5.91, 8.87]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.39 (P = 0.69)
6.2.2 Pain at intermediate term (6 months)
Teut 2016 42.05 20.8082 54 34.14  20.9303 53 100.0% 7.91[0.00, 15.82] _._
Subtotal (95% CI) 54 53 100.0% 7.91[0.00, 15.82] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.96 (P = 0.05)

20 10 0 10 20

Favors yoga

Favors qigong
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Analysis 6.3. Comparison 6: Yoga versus gigong, Outcome 3: Physical quality of life

Yoga Qigong Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Weight IV, Random, 95% CI 1V, Random, 95% CI
6.3.1 Physical quality of life at short-intermediate term (3 months)
Teut 2016 38.2  7.6742 38.97  8.0973 55 100.0% -0.77 [-3.71, 2.17]
Subtotal (95% CI) 55 100.0% -0.77 [-3.71, 2.17]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.51 (P =0.61)
6.3.2 Physical quality of life at intermediate term (6 months)
Teut 2016 36.41  7.5172 40.01 8.5616 53 100.0% -3.60 [-6.65 , -0.55]
Subtotal (95% CI) 53 100.0% -3.60 [-6.65 , -0.55]

Heterogeneity: Not applicable

Test for overall effect: Z = 2.31 (P = 0.02)

_._
e

-10

5 0

Favors gigong

Analysis 6.4. Comparison 6: Yoga versus gigong, Outcome 4: Mental quality of life

Study or Subgroup

Mean SD

Yoga

Total

Mean

Qigong
SD

Total  Weight

Mean Difference
IV, Random, 95% CI

5 10
Favors yoga

Mean Difference
IV, Random, 95% CI

6.4.1 Mental quality of life at short—intermediate term (3 months)
48.84

Teut 2016
Subtotal (95% CI)

Heterogeneity: Not applicable

48.5 9.755

Test for overall effect: Z = 0.18 (P = 0.86)

6.4.2 Mental quality of life at intermediate term (6 months)

Teut 2016
Subtotal (95% CI)

Heterogeneity: Not applicable

48.7 10.7978

Test for overall effect: Z = 0.01 (P = 0.99)

48.72

10.6702

9.2301

55
55

53
53

100.0%
100.0%

100.0%
100.0%

-0.34[-4.15, 3.47]
-0.34 [-4.15, 3.47]

-0.02 [-3.82, 3.78]
-0.02 [-3.82, 3.78]

—
————

4 2 0

Favors gigong

Analysis 6.5. Comparison 6: Yoga versus gigong, Outcome 5: Depression

2 4
Favors yoga

Yoga Qigong Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
6.5.1 Depression at short-intermediate term (3 months)
Teut 2016 2.62 24244 3.27 2.554 55 100.0% -0.65[-1.58 , 0.28] _.__
Subtotal (95% CI) 55 100.0% -0.65 [-1.58 , 0.28] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 1.37 (P = 0.17)
6.5.2 Mental quality of life at intermediate term (6 months)
Teut 2016 2.76  2.2308 3.06 1.9315 53 100.0% -0.30 [-1.09, 0.49] _.__
Subtotal (95% CI) 53 100.0% -0.30 [-1.09, 0.49]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.74 (P = 0.46)

Favors yoga

Favors qigong
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Comparison 7. Sensitivity analyses for yoga versus qigong

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

7.1 Pain sensitivity analysis (stan- 1 Std. Mean Difference (IV, Ran- Subtotals only

dardized mean difference) dom, 95% Cl)

7.1.1 Pain at short-intermediate term 1 111 Std. Mean Difference (IV, Ran- 0.07 [-0.30, 0.45]

(3 months) dom, 95% Cl)

7.1.2 Pain at intermediate term (6 1 107 Std. Mean Difference (IV, Ran- 0.38[-0.01, 0.76]

months)

dom, 95% Cl)

Analysis 7.1. Comparison 7: Sensitivity analyses for yoga versus qigong,
Outcome 1: Pain sensitivity analysis (standardized mean difference)

Yoga
Study or Subgroup Mean SD

Qigong

Total Mean SD

Std. Mean Difference
Total Weight IV, Random, 95% CI

Std. Mean Difference
1V, Random, 95% CI

7.1.1 Pain at short-intermediate term (3 months)

Teut 2016 39.04 19.7582 56 37.56 19.9405 55 100.0% 0.07 [-0.30 , 0.45]

Subtotal (95% CI) 56 55 100.0% 0.07 [-0.30 , 0.45]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.39 (P = 0.70)

7.1.2 Pain at intermediate term (6 months)

Teut 2016 42.05 20.8082 54 3414 20.9303 53 100.0% 0.38 [-0.01, 0.76] -

Subtotal (95% CI) 54 53 100.0% 0.38 [-0.01 , 0.76] >

Heterogeneity: Not applicable

Test for overall effect: Z = 1.93 (P = 0.05)

2 4 0 1 2
Favors yoga Favors gigong
Comparison 8. Yoga plus exercise versus exercise alone
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

8.1 Back-specific functional status at 1 24 Mean Difference (IV, Ran- -3.68 [-8.44,1.08]
short-intermediate term (10 weeks) dom, 95% Cl)
8.2 Pain at short-intermediate term (10 1 24 Mean Difference (IV, Ran- -3.20[-13.76,
weeks) dom, 95% Cl) 7.36]
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Analysis 8.1. Comparison 8: Yoga plus exercise versus exercise alone, Outcome
1: Back-specific functional status at short-intermediate term (10 weeks)

Yoga + exercise Exercise alone Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
‘Wattamwar 2013 -24 5.24 12 -20.32 6.58 12 100.0% -3.68 [-8.44, 1.08] _.__
Total (95% CI) 12 12 100.0% -3.68 [-8.44, 1.08] ’—
Heterogeneity: Not applicable
Test for overall effect: Z = 1.52 (P = 0.13) 10 5 0 5 10
Test for subgroup differences: Not applicable Favors yoga + exercise Favors exercise alone
Analysis 8.2. Comparison 8: Yoga plus exercise versus exercise
alone, Outcome 2: Pain at short-intermediate term (10 weeks)
Yoga + exercise Exercise alone Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Wattamwar 2013 -33.2 13 12 -30 13.4 12 100.0% -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) 20 10 0 10 20
Test for subgroup differences: Not applicable Favors yoga + exercise Favors exercise alone

Comparison 9. Sensitivity analyses for yoga plus an intervention versus that intervention alone: yoga plus exercise

compared to exercise alone

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

9.1 Pain sensitivity analysis (standard- 1 Std. Mean Difference (IV, Ran-  Subtotals only

ized mean difference) dom, 95% Cl)

9.1.1 Pain at short-intermediate term 1 24 Std. Mean Difference (IV,Ran-  -0.23[-1.04, 0.57]

(10 weeks) dom, 95% Cl)

Analysis 9.1. Comparison 9: Sensitivity analyses for yoga plus an intervention versus that intervention alone:

yoga plus exercise compared to exercise alone, Outcome 1: Pain sensitivity analysis (standardized mean difference)

Yoga + exercise Exercise alone Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

9.1.1 Pain at short-intermediate term (10 weeks)
Wattamwar 2013 -1.66 0.65 12 -1.5 0.67 12 100.0% -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)

1 05 0 05

1

Favors yoga + exercise Favors exercise alone
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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 ~ Yes/No/Unsure
allocated?
Reporting (8) Are reports of the study free of suggestion of selective outcome reporting? Yes/No/Unsure
Selection (9) Were the groups similar at baseline regarding the most important prognos-  Yes/No/Unsure
ticindicators?
Performance (10) Were co-interventions 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 judgment of 'Yes' for the sources of risk of bias

1

Arandom (unpredictable) assignment sequence. Examples of adequate methods are coin toss (for
studies with 2 groups), rolling a dice (for studies with = 2 groups), drawing of balls of different col-
ors, 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 of-
fice, and preordered list of treatment assignments. Examples of inadequate methods are: alterna-
tion, birth date, social insurance/security number, date in which they are invited to participate in
the study, and hospital registration number.

Assignment generated by an independent person not responsible for determining the eligibility of
the participants. This person has no information about the people included in the trial and has no
influence on the assignment sequence or on the decision about eligibility of the participant.

Index and control groups are indistinguishable for the participants or if the success of blinding was
tested among the participants and it was successful.

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.

Adequacy of blinding should be assessed for each major outcome separately. This item should be
scored 'yes' if the success of blinding was tested among the outcome assessors and it was success-
fulor:

Yoga for chronic non-specific low back pain (Review)
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Table 2. Criteria for a judgment of 'Yes' for the sources of risk of bias (continued)

for participant-reported outcomes in which the participant 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 partic-
ipants and outcome assessors (e.g. clinical examination): the blinding procedure is adequate if
participants 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 interac-
tion between participants and care providers (e.g. co-interventions, hospitalization length, treat-
ment failure), in which the care provider is the outcome assessor: the blinding procedure is ade-
quate 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.

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 dropouts 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 arbi-
trary, not supported by literature.)

All randomized participants are reported/analyzed in the group they were allocated to by random-
ization for the most important moments of effect measurement (minus missing values) irrespective
of non-compliance and co-interventions.

All the results from all prespecified outcomes have been adequately reported in the published re-
port 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 judgment.

Groups have to be similar at baseline regarding demographic factors, duration and severity of com-
plaints, percentage of participants with neurologic symptoms, and value of main outcome mea-
sure(s).

10

If there were no co-interventions 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 re-
ported 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 participant attended. For sin-
gle-session interventions (e.g. surgery), this item is irrelevant.

12

Timing of outcome assessment should be identical for all intervention groups and for all major out-
come 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 major outcome can be considered valid in the context of the present;

industry-sponsored trials. The conflict of interest (COIl) statement should explicitly state that the
researchers have had full possession of the trial process from planning to reporting without fun-
ders with potential COI having any possibility to interfere in the process. If, for example, the sta-
tistical analyses have been done by a funder with a potential COI, usually 'unsure' is scored.

Furlan 2015a.
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Study Total number Participant Sex (% Race/ethnicity (% for Education (% for categories in
randomized age (meanin women) categories in study) study, or as reported)
years)
Bramberg 159 457 (SD10.3)a  75%¢ — Compulsory school < 10%; upper
2017 secondary school about 50%; uni-
versity/university college about
40%
Cox 2010 20 45 65% — —
Demirel2019 80 44.9(SD10.6)a  80.5% - -
Galantino 22 — 80%¢ — —
2004
Groessl 2017 150 53.4(SD 13.2) 25% African-American or Grade school 0.7%; high school
Black 17%; White 49%; diploma/General Educational De-
Native American 1.3%; velopment 6.8%; some college
Hispanic 20%; Asian/ 38%; college graduate 31%; post-
Pacific Islander 6%; oth-  graduate 23%
er6%
Highland 2018 68 443 (SD 12.7) 63% White 63%; Black 22%; —
not specified 15%¢
Jacobs 2004 52 43.4 (range — White 63.5%; Black Median education = college gradu-
25-65) 15.4%; Hispanic 3.8%; ate
Asian 9.62%; other 1.9%
Kuvacic 2018 30 34.2 (range 47% — Elementary school 0; middle
25-42) school 3 (10%); high school 8
(27%); university education 19
(63%)
Nambi 2014 60 43.9(SD8.9)d  53%0 — —
Neyaz 2019 70 35.9 (SD 10.6) 50% - -
Patil 2018 88 32.1(SD3.6)a 100% — Auxiliary nursing midwifery 11
(13%); general nursing midwifery
60 (68%); Bachelor of nursing 17
(19%)
Saper 2009 30 44 (SD 12) 83% White 24%; Black 70%; College graduate 24%; some col-
Asian 3%; native Ameri-  lege 43%; high school graduate or
can 3%; Hispanic 13% less 33%
Saper 2017 320 46 (SD 10.7)a 63.8%¢ Non-Hispanic White 57 Earned college degree or higher 93
(17.8%); Non-Hispanic (29.1%)a
Black 183 (57.2%); His-
panic 44 (13.8%); oth-
er/missing 36 (11.3%)a
Sherman 2005 101 44 (SD 13) 66% White 80% Attended some college 97%
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Table 3. Baseline characteristics of study populations (continued)

Sherman 2011 228 48.4(SD9.8) 64% White 87% College graduate 62%

Tekur 2008 80 48.5(SD 3.8)a 45%¢7a — Postgraduate 21%; college 51%;
high school 28%

Teut 2016 176 73 (SD 5.6) 89% — > 10 years of school 15 (36.9%)

Tilbrook 2011 313 46.3(SD11.4)a  T70%¢ — Completed further education since
leaving school, college, or universi-
ty 58%

Wattamwar 24 340 — — _

2013

Williams 2005 60 48.3 (SD 68%a,b Caucasian 91%; African-  College 75%; high school 25%32.b

7.1)ab American 5%; Asian 2%;
Native American 2%a.b
Williams 2009 90 48.0(SD1.17) 76.7% White 93.3%; African- College graduate 73%; some col-

American 2.2%; Asian-
American 4.4%

lege or less 27%

aCalculated from information in the publication.
bData provided for completers only.
SD: standard deviation.

Table 4. Interventions and comparisons

Study Yoga intervention(s) Comparison interven- Restricted co- Duration of Duration of
tion(s) interventions  treatment follow-up
Bramberg Yoga classes of 60 min held twice 2 groups — 6 weeks 12 months
2017 per week for 6 weeks + suggested
home practice at least twice per ~ * Supervised individual-
week. Self-care advice. ly tailored strength
training sessions of 60
min held 5 times over
6 weeks + suggest-
ed home practice = 2
times/week. Self-care
advice.
« The Back Book and
averbal recommenda-
tion to remain active.
Self-care advice.
Cox 2010 Yoga classes of 75 min held once Booklet on how to man- — 12 weeks 12 weeks
per week for 12 weeks + suggest-  age back pain. Usual
ed home practice. Booklet on care.
how to manage back pain. Usual
care.
Demirel 2019  Yoga classes of 60 min held 3 Stabilization exercise — 6 weeks 6 weeks
times per week for 6 weeks. Usual  classes of 60 min held
care. 3 times per week for 6
weeks. Usual care.
Yoga for chronic non-specific low back pain (Review) 137
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Table 4. Interventions and comparisons (continued)

Galantino Yoga classes of 60 min held twice ~ Usual care. Changesin 6 weeks 3 months (yo-
2004 per week for 6 weeks + home pain medica- ga partici-
practice of 1 hour per day. Usual tion not al- pants only)
care. lowed during
study.
Groess| 2017 Yoga classes of 60 min held twice  Usual care. Asked not to — 12 weeks 6 months
per week for 12 weeks + home practice yoga until after
practice of 15-20 min on days follow-up.
when there are not classes. Usual
care.
Highland 2018  Individual yoga classes of 60 min ~ Usual care. — 8 weeks 6 months
held twice per week in weeks 1-4
and once per week in weeks 5-8.
Usual care.
Jacobs 2004 Yoga classes of 90 min held twice ~ Waiting list for yoga. Usu- — 12 weeks 6 months
per week for 12 weeks, + home al care + a 'back pain ed-
practice of 30 min for 5 days/ ucational booklet.'
week. Usual care.
Kuvacic 2018 Yoga classes of 75 min held twice ~ Pamphlet with recom- — 8 weeks 8 weeks
per week for 8 weeks. "Education  mendations for posture,
on spine anatomy/ biomechan- movement, and breath-
ics and the management of CLBP  ing. Newsletter twice per
[chronic low back pain]." week.
Nambi 2014 Yoga classes of 60 min held once Individually prescribed Exercise 4 weeks 7 months
per week for 4 weeks, + home exercises for 4 weeks, be-  group partic-
practice of 30 min for 5 days/ ginning with 3 days/week ipants asked
week. 1-hour lecture and hand- and increasingto 5days/  not to partic-
outs on physiotherapy for chron-  week. 1-hour lectureand  ipateinany
ic low back pain, 2 weeks before handouts on physiother-  other exer-
beginning of intervention period.  apy for chronic low back  cises for low
pain, 2 weeks before be- back pain.
ginning of intervention
period.
Neyaz 2019 Yoga classes of 35 min held once ~ Conventional therapeu- — 6 weeks 12 weeks
per week for 6 weeks + home tic exercise classes of 35
practice of 30 min on non-class min held once per week
days + continued home practice for 6 weeks + home prac-
for an additional 6 weeks. Educa-  tice of 30 min on non-
tion regarding posture. class days + continued
home practice for an ad-
ditional 6 weeks. Educa-
tion regarding posture.
Patil 2018 Yoga classes of 60 min held 5 Physical exercise ses- — 6 weeks 6 weeks
times per week for 6 weeks. sions of 60 min held 5
times per week for 6
weeks.
Saper 2009 Yoga classes of 75 min held once  Waiting list for yoga. A Participants 12 weeks 26 weeks

per week for 12 weeks + 30 min/
day home practice. A copy of The
Back Pain Helpbook and usual
care.

copy of The Back Pain
Helpbook and usual care.

were discour-
aged from be-
ginning any

new back pain
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Table 4. Interventions and comparisons (continued)

treatments
during the
study.
Saper 2017 Yoga classes of 75 min held once 2 groups: — 12 weeks fol- 52 weeks
per week for 12 weeks + 30 min/ lowed by re-
day home practice on non-class + 15 x 60-min physical randomiza-
days. Usual care. therapy appointments tion to differ-
held over 12 weeks entinterven-
+ 30 min/day home tion mainte-
practice on non-physi- nance condi-
cal therapy days. Usu- tions for an
al care. additional 40
« A copy of The Back weeks
Pain  Helpbook and
usual care.
Sherman 2005  Yoga classes of 75 min held once 2 groups — 12 weeks 26 weeks
per week for 12 weeks + daily
home practice. Usual care. + Exercise classes of 75
min held once per
week for 12 weeks +
daily home practice.
Usual care.
« The Back Pain Help-
book was mailed
to participants. Usual
care.
Sherman 2011  Yoga classes of 75 min held once 2 groups — 12 weeks 26 weeks
per week for 12 weeks + 20 min of
home practice on non-class days. * Exercise classes of 75
Usual care. min held once per
week for 12 weeks +
20 min of home prac-
tice on non-class days.
Usual care.
o The Back Pain Help-
book was mailed
to participants. Usual
care.
Tekur 2008 Intensive 1-week residential yo- Intensive 1-week residen- — 7 days 7 days
ga program, including approx- tial program of non-yog-
imately 2 hours of yoga-based ic physical exercises and
special techniques (e.g. postures)  education.
per day as well as yogic medita-
tion, breathing, chanting, and
lectures.
Teut 2016 24 x 45-min yoga classes held 2 groups No physio- 3 months 6 months
over 3 months. therapy or
+ 12 x 90-min qigong  pain medica-
classes held over 3  tion acting on
months central ner-
« Nointervention vous system.
Tilbrook 2011 1% 75-min yoga class once per Book or booklet (The — 12 weeks 12 months

week for 12 weeks + 30 min/day
practice or practice = 2 times/

Back Book) on managing
back pain. Usual care.
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Table 4. Interventions and comparisons (continued)

week. Booklet on managing back
pain. Usual care.

Wattamwar 1 x 45- to 60-min yoga session 3 x45-to 60-min occupa- — 10 weeks 10 weeks
2013 per week for 10 weeks. 2 x 45- tional therapy sessions
to 60-min occupational ther- per week for 10 weeks, +
apy sessions per week for 10 a home program of back
weeks, with some simple asanas exercises.
and pranayama added. Home
practice of back exercises with
additional simple asanas and
pranayama was suggested.
Williams 2005 1 x90-min yoga class per week 16 weekly newsletterson  Participants 16 weeks 7 months
for 16 weeks, + home practice back care. Prior to study were only
30 min/day for 5 days/week. start, 2 x 1-hour lectures eligible for
16 weekly newsletters on back on low back pain and the study if
care. Usual care. Prior to study some instructional hand-  they agreed
start, 2 x 1-hour lectures on low outs. Usual care. to forgo oth-
back pain and some instructional er forms of
handouts. complemen-
tary and alter-
native med-
icines treat-
ment during
the study.
Williams 2009 2 x90-min yoga classes per week  Waiting list for yoga. Usu-  Participants 24 weeks 48 weeks
for 24 weeks, + home practice 30  al care. were only el-
min/day on non-class days. igible for the
study if they
agreed to
forgo chiro-
practic, mas-
sage, Pilates,
acupuncture,
or any other
yoga treat-
ment during
the study.
min: minute.

Table 5. Yoga intervention - type, components and design 2

Study Type of yoga Components of yo- How yoga intervention was designed
ga intervention
Bramberg 2017 Kundalini yoga Postures (Asanas) Quote: "A prestructured standardized kundalini yoga pro-
gramme adapted for back pain was used."
Breathing (Pranaya-
ma)
Relaxation
Mental focus
Cox 2010 lyengar yoga Postures (Asanas) Quote: "[D]evised by an iyengar yoga teacher (IYAUK) and LBP

[low back pain] yoga specialist, in collaboration with a British
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Table 5. Yoga intervention - type, components and design 2 (continued)

Breathing (Pranaya-
ma)

Relaxation

Mental focus

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 applied therapeutic
variations of classical poses to many health problems including
LBP."

Demirel 2019

Postures (Asanas)

Breathing (Pranaya-
ma)

Philosophy
Galantino 2004 Hatha yoga Postures (Asanas) Quote: "An expert panel of two hatha yoga instructors with
) greater than 10 years of experience and a physical therapist
Breathing (Pranaya-  specializing in spine treatment established an initial yoga pro-
ma) tocol for this study. Postures were selected based on orthope-
. dic biomechanics."
Relaxation
Ethics (Yamas and
Niyamas)
Groessl 2017 Hatha yoga Postures (Asanas) Quote: "[T]he yoga intervention that will be tested in the pro-

Breathing (Pranaya-
ma)

Meditation

Mental focus

posed RCT [randomized controlled trial] will be very similar to
the yoga currently provided in the clinical yoga program that
has been specifically tailored to the needs of veterans with
CLBP [chronic low back pain]."

Comment: unclear how program was developed.

Highland 2018

"Based on thera-
peutic yoga"

Postures (Asanas)

Breathing (Pranaya-
ma)

Quote: "Yoga-treatment researchers and experts developed
a 50-hour RESTORE yoga teacher training program. RESTORE
is based on therapeutic yoga, targeting major muscles affect-
ed by chronic LBP [low back pain],... including back and core
strengthening/stretching for postural alignment."

Meditation
Jacobs 2004 lyengar style of Postures (Asanas) Comment: a panel of experts developed the yoga intervention.
hatha yoga
Breathing (Pranaya- Quote: "The panelincluded 8 senior iyengar yoga instructors
ma) of national and international recognition with greater than 10
) years experience teaching yoga. The protocol was construct-
Relaxation ed by consensus after 2 meetings and several months of discus-
sion."
Mental focus !
Kuvacic 2018 — Postures (Asanas) Quote: "Contemporary yoga practices suited to CLBP [chronic
low back pain]."
Breathing (Pranaya-
ma)
Relaxation (Yoga
Nidra)
Meditation (Vipas-
sana)
Nambi 2014 lyengar yoga Postures (Asanas) —
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Table 5. Yoga intervention - type, components and design 2 (continued)

Relaxation
Neyaz 2019 "Integrated yoga Postures (Asanas) Quote: "An integrated Yoga therapy module for CNLBP was de-
therapy module ... ) veloped from traditional hatha yoga practices, in collaboration
developed from tra- Breathing (Pranaya-  with CIMR [Centre for Integrative Medicine and Research]."
ditional hatha prac-  Ma)
tices" .
Relaxation
Meditation
Yoga philosophy
Patil 2018 Integrated ap- Postures (Asanas) Quote: "A 1h integrated yoga therapy module (IYTM) was de-
proach of yoga ] signed after reviewing the literature in the field of yoga and LBP
therapy (IAYT) Breathing (Pranaya-  py utilizing the components of yoga at the body, subtle energy,
ma) and mind level, respectively. The designed IYTM was validated
. by subject experts."
Relaxation
Meditation
Saper 2009 Hatha yoga Postures (Asanas) Quote: "To design the protocol, we performed a systematic
] search of the peer-reviewed and lay literature on yoga for low
Breathing (Pranaya-  pack pain. We collected and distributed this literature to an ex-
ma) pert panel with a broad range of experience in different yoga
Relaxati styles. After reviewing the literature, the panel met and synthe-
€laxation sized information from the literature with their professional ex-
perience to draft a protocol that was subsequently refined iter-
atively through discussion, consensus, and use in nonstudy yo-
ga classes."
Saper 2017 Hatha yoga Postures (Asanas) Quote: "A manualized yoga protocol of 12 weekly 75-minute
) classes was adapted from previous studies in similar popula-
Breathing (Pranaya-  tjons with input from expert yoga instructors, investigators,
ma) and former study participants (Table 2 of Supplement 2)."
Relaxation
Yoga philosophy
Sherman 2005 Viniyoga Postures (Asanas) Quote: "Our class instructor and a senior teacher of viniyoga,
] who has written a book about its therapeutic uses ..., designed
Breathing (Pranaya-  the yoga intervention for patients with back pain who did not
ma) have previous yoga experience."
Relaxation
Mental focus
Sherman 2011 Viniyoga Postures (Asanas) Used intervention developed by the class instructor and senior
] viniyoga teacher for previous trial. The developers are named
Bre)athlng (Pranaya-  and acknowledged in the protocol publication for this trial.
ma
Relaxation
Tekur 2008 'Integrated Ap- Postures (Asanas) Quote: "The specific 'integrated yoga therapy module for low
proach of Yoga ) back pain' was developed by a team of two yoga experts and
Therapy (IAYT)' Breathing (Pranaya- 5 physiatrist. The concepts of the modules were taken from

ma)

Relaxation

traditional yoga scriptures (patanjali yoga sutra, and yoga va-
sishtha) that highlight a holistic approach to health manage-
ment at physical, mental, emotional and intellectual levels."
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Table 5. Yoga intervention - type, components and design 2 (continued)

Meditation
Mental focus
Chanting

Yoga philoso-
phy/lifestyle

Teut 2016

Viniyoga

Postures (Asanas)

Breathing (Pranaya-
ma)

Concentration

Quote: "The classes were developed by a group of experienced
viniyoga teachers during a consensus process."

Tilbrook 2011

lyengar and British
Wheel of Yoga (de-
scribed as hatha yo-
ga on the website)

Postures (Asanas)

Breathing (Pranaya-
ma)

Relaxation
Mental focus

Yoga philoso-
phy/lifestyle

Quote from protocol publication: "Within the first three months
of the study, whilst we gain ethics permission and NHS Re-
search and Development approval, we will conduct a series of
meetings between experienced 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 lyengar Yoga Association (UK)]."

Wattamwar 2013 Combination of Postures (Asanas) -
iyengar and tradi-
tional yoga Breathing (Pranaya-
ma)
Prayer
Williams 2005 lyengar yoga Postures (Asanas) Quote: "The yoga intervention was developed with the consul-
tation of senior iyengar yoga instructors who had experience
with iyengar's protocol for treating CLBP [chronic low back
pain]. The principal investigator, an iyengar student for 14 years
and teacher in training for 9 years, was introduced to the proto-
col for CLBP by Geeta lyengar at Ramamani Memorial Institute
in Pune, India in 1998. Since then she has utilized this therapeu-
tic protocol and studied under senior iyengar teachers with a
minimum of 25 years of experience."
Williams 2009 lyengar yoga Postures (Asanas) Quote: "The yoga therapy was developed in collaboration with

2 senior iyengar teachers and approved by B. K. S. lyengar."

aAll information is as explicitly described in study publication(s) or report(s).

Table 6. Yoga intervention - reporting, flexibility, monitoring, and setting 2

Study (coun-  Specificyoga Flexibility ofin-  Monitoring Setting forinter-  Training and experience of teach-
try) poses listed tervention for treatment  vention delivery ers

or pictured fidelity
Bramberg Listed. — — University/med- Quote: "an experienced yoga instruc-
2017 (Swe- ical school was tor."
den) setting of study.

Yoga classes
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Table 6. Yoga intervention - reporting, flexibility, monitoring, and setting @ (continued)

held at a medical
school.

Cox 2010 (UK) — Quote: "Modifi- — — 2 experienced yoga teachers assist-
cations of poses ed in developing the intervention and
were available were coauthors of the trial report. It
for people who appears that the yoga classes were
needed them." taught by 1 of these teachers.

Demirel 2019 Listed. — — Study run out of —

university, setting

(Turkey) for yoga classes

and stabilization
exercises not de-
scribed.

Galantino Listed. Quote: "Yoga — — Quote: "Asingle instructor, who was

2004 (USA) postures were certified by the Yoga Alliance directed
demonstrated each one hour hatha yoga session..."
and adapted to
the capabilities
of each individ-
ual to preventin-
jury."

Groessl 2017 Protocol de- Quote: "Instruc- — — Quote: "Yoga sessions were led by a

(USA)

scribed class
structure in
general and
referred to a
standardized

tors used a pre-
scriptive manu-
al to guide each
session, but

were allowed to

single certified yoga instructor with
over 7 years of experience teaching
yoga to people with cLBP [chronic
low back pain]."

manual. change the order
of poses to pro-
vide
some variety."

Highland 2018  Listed. Interventionwas  Quote: "Mas- Study run out of Quote: "RESTORE instructors had
modified accord-  teryogain- Walter Reed Na- completed a 200-

(USA) ing to (quotes) structors tional Military hour teacher training through an au-
"instructor judg-  observed Medical Center. thorized Yoga Alliance program
ment and partic-  RESTORE in- Location of yoga and additional research ethics train-
ipant receptivi- structorsonce  classes was not ing, as well as RESTORE training led
ty." "Instructors monthly, in- described. by 2 master yoga instructors."
formulated and person, or
adapted treat- videotaped
ment plans..." with partici-

pant's permis-

sion for fideli-

ty monitor-

ing."
Jacobs 2004 Listed. Theintervention — — Quote: "Four iyengar yoga instruc-
(USA) was described as tors were selected to teach the partic-

semi-structured
so that individ-
ual poses could
be selected for
different class-
es depending on
the needs of the

ipants. Each instructor was required
to meet University of California, San
Francisco credentialing criteria, and,
in addition, to have a minimum of

10 years experience teaching yoga,
and experience working with patients
with chronic back pain."
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Table 6. Yoga intervention - reporting, flexibility, monitoring, and setting @ (continued)

class. No explicit
mention of mod-
ifications for par-
ticipants.

Kuvacic 2018

Study run from = 1

(Croatia) universities. Loca-
tion of yoga class-
es unclear.
Nambi 2014 Listed and — — Outpatient de- —
(India) pictured. partment of a
physiotherapy col-
lege.
Neyaz 2019 Listed. — — Quote: "Thestudy  "Yoga sessions were administered by
(India) was conducted a trained yoga
at Department of therapist."
Physical Medicine
and Rehabilitation
and Centre for In-
tegrative Medi-
cine and Research
(CIMR) of a tertiary
care hospital." Yo-
ga sessions pro-
vided at CIM.
Patil 2018 (In-  Listed. — — Study was carried = —
dia) out at a tertiary
care teaching hos-
pital. Location of
yoga classes was
not described.
Saper 2009 Listed and Quote: "The pro-  Quote: "The2  Acommunity Quote: "[Classes] were taught by a
(USA) pictured. tocol provided nationalyoga  health center. team of 2 female yoga instructors, 1
variations and experts from white and 1 African American. Both
used various aids  the panel ob- were registered yoga teachers with
(e.g., chair, strap,  served sever- Yoga Alliance, and each had approx-
block) to accom-  al classesin imately 4 years of teaching experi-
modate different  person to pro- ence."
abilities." vide feedback
to the instruc-
tors on accu-
rate, effective,
and safe pro-
tocol deliv-
ery."
Saper 2017 Listed (sup- Quote: "Pose Quote: "Staff Large academic Quote: "Thirteen yoga instructors
plement 2). variations and observed ap- safety-net hos- completed 8 hours of training and
(USA) aids (such as proximately pital and 7 affili- taught classes at 6 sites."

chair, strap, and
blocks) accom-
modated various
abilities."

10% of classes
to assess pro-
tocol fideli-

ty by using a
checklist."

ated community
health centers. Yo-
ga classes were
held at the com-
munity health
centers.
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Table 6. Yoga intervention - reporting, flexibility, monitoring, and setting @ (continued)

Sherman 2005  Listed and Text stated that - Integrated health 1 yoga teacher was mentioned in the
(USA) pictured. some postures system facilities text and acknowledgments as help-
had available (number not stat-  ing to develop the yoga intervention
adaptations. ed). and teaching the yoga classes. No fur-
ther details about teacher qualifica-
tions or experience.
Sherman 2011  Listed in pro- Text stated there  Quote: "One Integrated health Teachers: (quote) "Classes were
(USA) tocol paper. were variations researcher system facilities taught by instructors with at least 500
and adaptations.  (KJS) attend- (number not stat-  hours of viniyoga training, 5 years of
ed 1 class for ed). teaching experience, and familiarity
each interven- with the selected postures and who
tion for each were briefed by our yoga consultant."
cohort to eval-
uate adher-
ence to the
protocols."
Tekur 2008 Listed. — — Residential holis- —
(India) tic health center.
Teut 2016 — Quote: "These — Study was based —
(Germany) exercises at a university and
were adapted the yoga classes
to the individual were held either
needs of the at the university
participants.” or at retirement
homes.
Tilbrook 2011 The poses — Quote: "Treat- Non-medicalcen-  Quote: "Twenty experienced yoga
(UK) were not list- ment fidelity ters at 5 sites. teachers ... were recruited for the
ed or pic- was assessed study. Teachers attended program
tured; howev- on 2 separate training sessions over 2 weekends. All
er, an audio occasions by teachers taught the same form of yo-
clip and com- the back-up ga according to the teachers' manu-
ments on the yoga teach- al class plans and the pose descrip-
journal web- ers. At each tions and sequences contained in the
site provid- assessment, students' manual. For each course,
edalinktoa areport was 2 teachers were selected: 1 to teach
further web- completed and 1 to serve as back-up."
site where the and sent to
manual and the trial coor-
accompany- dinators for
ing CD may be review. The fi-
purchased. delity of con-
tent was ver-
ified by this
process, and
no changes re-
sulted from
the monitor-
ing sessions."
Wattamwar Listed and — — lyenger Yogacen-  —
2013 (India) pictured. ter.
Williams 2005 Listed. — — Community yoga Quote: "The yoga instructors have
(USA) studio. trained in the iyengar method for

over 10 years, teaching yoga for 8
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Table 6. Yoga intervention - reporting, flexibility, monitoring, and setting @ (continued)

years and have experience teaching
persons with CLBP [chronic low back
pain]."

Williams 2009  Listed and — -
(USA) pictured.

"Certified iyengar yoga instructor and
2 assistants with experience deliv-
ering yoga therapy to persons with
CLBP [chronic low back pain]."

aAll information is as explicitly described in study publication(s) or report(s).

APPENDICES

Appendix 1. Cochrane Trials Registers, CENTRAL, MEDLINE, Embase, and CINAHL search strategies

Cochrane Back and Neck group Trials Register

Last searched 31 August 2021

1yoga AND INREGISTER

2 (2020 OR 2021):YR AND INREGISTER
4 #3 AND #2

10 September 2020 search

1yoga AND INREGISTER

22019:YR AND INREGISTER
32020:YRAND INREGISTER

4#3 OR#2

5#4 AND #1

Complementary Medicine Field Trials Register

Last searched 31 August 2021

1 back OR backache OR pain AND COMPMED:INREGISTER

2 yoga OR asana OR pranayama OR dhyana AND COMPMED:INREGISTER
3#1AND #2

4 (2020 OR 2021):YR AND COMPMED:INREGISTER

5#3 AND #4

10 September 2020 search

1 back OR backache OR pain AND COMPMED:INREGISTER

2 yoga OR asana OR pranayama OR dhyana AND COMPMED:INREGISTER
3#1AND #25

42019:YRAND COMPMED:INREGISTER

52020:YR AND COMPMED:INREGISTER

3 June 2019 search
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1 (back OR backache OR pain) AND (yoga OR asana OR pranayama OR dhyani) AND COMPMED:INREGISTER

2 #1 AND (2018 TO 2019:YR)

CENTRAL
Last searched 31 August 2021

1 MESH DESCRIPTOR Back Pain EXPLODE ALL AND CENTRAL:TARGET

2 MESH DESCRIPTOR Low Back Pain EXPLODE ALL AND CENTRAL:TARGET
3 dorsalgia AND CENTRAL:TARGET

4 coccyx or coccydynia or spondylosis or sciatica AND CENTRAL:TARGET

5 (lumb* NEAR3 pain) AND CENTRAL:TARGET

6 MESH DESCRIPTOR Spine EXPLODE ALL AND CENTRAL:TARGET

7 MESH DESCRIPTOR Spinal Diseases EXPLODE ALL AND CENTRAL:TARGET
8 (lumbago or discitis) AND CENTRAL:TARGET

9 spinal fusion AND CENTRAL:TARGET

10 facet NEAR joint* AND CENTRAL:TARGET

11 MESH DESCRIPTOR Intervertebral Disc EXPLODE ALL AND CENTRAL:TARGET
12 postlaminectomy AND CENTRAL:TARGET

13 arachnoiditis AND CENTRAL:TARGET

14 failed NEAR back AND CENTRAL:TARGET

15 MESH DESCRIPTOR Cauda Equina EXPLODE ALL AND CENTRAL:TARGET
16 lumb* NEAR vertebra* AND CENTRAL:TARGET

17 stenosis NEAR (spine or root or spinal) AND CENTRAL:TARGET

18 slipped NEAR (disc* or disk*) AND CENTRAL:TARGET

19 degenerat* NEAR (disc* or disk*) AND CENTRAL:TARGET

20 herniat* NEAR (disc* or disk*) AND CENTRAL:TARGET

21 displac* NEAR (disc* or disk*) AND CENTRAL:TARGET

22 prolaps* NEAR (disc* or disk*) AND CENTRAL:TARGET

23 back NEAR pain AND CENTRAL:TARGET

24 back disorder* AND CENTRAL:TARGET

25 MESH DESCRIPTOR Sciatic Neuropathy EXPLODE ALL AND CENTRAL:TARGET

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 AND CENTRAL:TARGET
28 yoga AND CENTRAL:TARGET

29 yogic AND CENTRAL:TARGET

30 yogi AND CENTRAL:TARGET
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31 asana* AND CENTRAL:TARGET

32 pranayama AND CENTRAL:TARGET

33 dhyana AND CENTRAL:TARGET

34 #27 OR #28 OR#29 OR #30 OR #31 OR #32 OR #33

35#34 AND #26

362020:YR AND 01/09/2020_TO_31/08/2021:CRSINCENTRAL AND CENTRAL:TARGET
372021:YRAND 01/09/2020_TO_31/08/2021:CRSINCENTRAL AND CENTRAL:TARGET
38 #36 OR #37

39 #35 AND #38

10 September 2020 search

1 MESH DESCRIPTOR Back Pain EXPLODE ALL AND CENTRAL:TARGET

2 MESH DESCRIPTOR Low Back Pain EXPLODE ALL AND CENTRAL:TARGET

3 dorsalgia AND CENTRAL:TARGET 9

4 coccyx or coccydynia or spondylosis or sciatica AND CENTRAL: TARGET

5 (lumb* NEAR pain) AND CENTRAL:TARGET

6 MESH DESCRIPTOR Spine EXPLODE ALL AND CENTRAL:TARGET

7 MESH DESCRIPTOR Spinal Diseases EXPLODE ALL AND CENTRAL:TARGET

8 lumbago or discitis AND CENTRAL:TARGET

9 spinal fusion AND CENTRAL:TARGET

10 facet NEAR joint* AND CENTRAL:TARGET

11 MESH DESCRIPTOR Intervertebral Disc EXPLODE ALL AND CENTRAL:TARGET
12 postlaminectomy AND CENTRAL:TARGET

13 arachnoiditis AND CENTRAL:TARGET

14 failed NEAR back AND CENTRAL:TARGET

15 MESH DESCRIPTOR Cauda Equina EXPLODE ALL AND CENTRAL:TARGET

16 lumb™* NEAR vertebra* AND CENTRAL:TARGET

17 stenosis NEAR (spine or root or spinal) AND CENTRAL:TARGET 1

18 (slipped NEAR disc*) OR (slipped NEAR disk*) AND CENTRAL:TARGET

19 (degenerat* NEAR disc*) OR (degenerat* NEAR disk*) AND CENTRAL:TARGET
20 (herniat* NEAR disc*) OR (herniat* NEAR disk*) AND CENTRAL:TARGET

21 (displac* NEAR disc*) OR (displac* NEAR disk*) AND CENTRAL:TARGET

22 (prolaps* NEAR disc*) OR (prolaps* NEAR disk*) AND CENTRAL:TARGET

23 back NEAR pain AND CENTRAL:TARGET

24 back disorder® AND CENTRAL:TARGET

25 MESH DESCRIPTOR Sciatic Neuropathy EXPLODE ALL AND CENTRAL:TARGET
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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 AND CENTRAL:TARGET

27 MESH DESCRIPTOR Yoga EXPLODE ALL AND CENTRAL:TARGET

28 yoga AND CENTRAL:TARGET

29 yogic AND CENTRAL:TARGET

30 yogi AND CENTRAL:TARGET

31 asana* AND CENTRAL:TARGET

32 pranayama AND CENTRAL:TARGET

33 dhyana AND CENTRAL:TARGET

34 #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33

35#34 AND #26

36 2019:YR AND CENTRAL:TARGET

372020:YR AND CENTRAL:TARGET

38 #36 OR#37

39 #35 AND #38

3 June 2019 search

1 MESH DESCRIPTOR Back Pain EXPLODE ALL AND CENTRAL:TARGET

2 MESH DESCRIPTOR Low Back Pain EXPLODE ALL AND CENTRAL:TARGET
3 dorsalgia AND CENTRAL:TARGET

4 coccyx or coccydynia or spondylosis or sciatica AND CENTRAL: TARGET
5 (lumb* NEAR3 pain) AND CENTRAL:TARGET

6 MESH DESCRIPTOR Spine EXPLODE ALL AND CENTRAL:TARGET

7 MESH DESCRIPTOR Spinal Diseases EXPLODE ALL AND CENTRAL:TARGET
8 (lumbago or discitis) AND CENTRAL:TARGET

9 spinal fusion AND CENTRAL:TARGET

10 facet NEAR joint* AND CENTRAL:TARGET

11 MESH DESCRIPTOR Intervertebral Disc EXPLODE ALL AND CENTRAL:TARGET
12 postlaminectomy AND CENTRAL:TARGET

13 arachnoiditis AND CENTRAL:TARGET

14 failed NEAR back AND CENTRAL:TARGET

15 MESH DESCRIPTOR Cauda Equina EXPLODE ALL AND CENTRAL:TARGET
16 lumb* NEAR vertebra® AND CENTRAL:TARGET

17 stenosis NEAR (spine or root or spinal) AND CENTRAL:TARGET

18 slipped NEAR (disc* or disk*) AND CENTRAL:TARGET

19 degenerat* NEAR (disc* or disk*) AND CENTRAL:TARGET
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20 herniat* NEAR (disc* or disk*) AND CENTRAL:TARGET

21 displac* NEAR (disc* or disk*) AND CENTRAL:TARGET

22 prolaps* NEAR (disc* or disk*) AND CENTRAL:TARGET

23 back NEAR pain AND CENTRAL:TARGET

24 back disorder* AND CENTRAL:TARGET

25 MESH DESCRIPTOR Sciatic Neuropathy EXPLODE ALL AND CENTRAL:TARGET

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 AND CENTRAL:TARGET

27 MESH DESCRIPTOR Yoga EXPLODE ALL AND CENTRAL:TARGET

28 yoga AND CENTRAL:TARGET

29 yogic AND CENTRAL:TARGET

30 yogi AND CENTRAL:TARGET

31 asana* AND CENTRAL:TARGET

32 pranayama AND CENTRAL:TARGET

33 dhyana AND CENTRAL:TARGET

34 #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 AND CENTRAL:TARGET
35#34 AND #26 AND CENTRAL:TARGET

36 #35 AND (2018 TO 2019:YR)

MEDLINE
Last searched 31 August 2021

1 randomized controlled trial.pt.
2 controlled clinical trial.pt.

3 pragmatic clinical trial.pt.

4 random™.ti,ab.

5 placebo.abti.

6 controlled.ti,ab.

7 prospective.ti,ab.

8 trial.ab,ti.

9 groups.ab,ti.

10 0r/1-9

11 (animals not (humans and animals)).sh.
1210 nnot11

13 dorsalgia.tw,kf.

14 exp Back Pain/

15 (backache or back-ache).tw,kf.
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16 exp Low Back Pain/

17 (back adj3 pain).tw,kf.
18 (lumb* adj3 pain).tw,kf.
19 coccyx.tw,kf.

20 coccydynia.tw,kf.

21 sciatica.tw,kf.

22 exp sciatic neuropathy/
23 spondylosis.tw,kf.

24 lumbago.tw,kf.

25 back disorder* tw,kf.

26 0r/13-25

27 Yoga/

28 yoga.tw,kf.

29 yogic.tw,kf.

30 yogi.tw,kf.

31 asana*.tw,kf.

32 pranayama.tw,kf.

33 dhyana.tw,kf.

34 0r/27-33

3512 and 26 and 34

36 limit 35 to yr=2020-2021
37 limit 35 to ed=20200910-20210831

3836 or 37

November 2018 search. Anatomy and intervention terms were searched in the .tw,kf fields instead of the.mp field

1 randomized controlled trial.pt.
2 controlled clinical trial.pt.

3 pragmatic clinical trial.pt.

4 random™.ti,ab.

5 placebo.abti.

6 controlled.ti,ab.

7 prospective.ti,ab.

8 trial.ab,ti.

9 groups.ab,ti.

10 0r/1-9

11 (animals not (humans and animals)).sh.
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1210 not11

13 dorsalgia.tw,kf.

14 exp Back Pain/

15 (backache or back-ache).tw,kf.
16 exp Low Back Pain/

17 ((back or lumb*) adj3 pain).tw,kf.
18 coccyx.tw,kf.

19 coccydynia.tw,kf.

20 sciatica.tw,kf.

21 exp sciatic neuropathy/

22 spondylosis.tw,kf.

23 lumbago.tw,kf.

24 back disorder*.tw,kf.

25 0r/13-24

26 Yoga/

27 yoga.tw,kf.

28 yogic.tw,kf.

29 yogi.tw,kf.

30 asana*.tw,kf.

31 pranayama.tw,kf.

32 dhyana.tw,kf.

33 0r/26-32

3412 and 25and 33

35 limit 34 to yr=2016-2018

36 limit 34 to ed=20160310-20181107
37350r36

Embase

Last searched 31 August 2021

1 Randomized Controlled Trial/
2 exp controlled Study/

3 Controlled clinical trial/

4 Double Blind Procedure/

5 Single Blind Procedure/

6 randomization/

7 crossover procedure/
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8 placebo/

9 random*.ti,ab.

10 placebo?.ti,ab.

11 allocat*.ti,ab.

12 assign*.ti,ab.

13 blind*.ti,ab.

14 (compare or compared or comparing or comparison or comparative).ti,ab.

15 ((controlled adj7 study) or (controlled adj7 design) or (controlled adj7 trial)).ti,ab.
16 (crossover or cross-over).ti,ab.

17 trial*.ti,ab.

18 ((singl* adj7 blind*) or (doubl* adj7 blind*) or (trebl* adj7 blind*) or (tripl* adj7 blind*) or (singl* adj7 mask*) or (doubl* adj7 mask*) or
(trebl* adj7 mask*) or (tripl* adj7 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/
2220and 21

2320 not 22

2419 not 23

25 dorsalgia.tw,kw.

26 back pain.tw,kw.

27 exp LOW BACK PAIN/

28 exp BACKACHE/

29 (lumb* adj3 pain).tw,kw.
30 coccyx.tw,kw.

31 coccydynia.tw,kw.

32 sciatica.tw,kw.

33 sciatica/

34 exp ISCHIALGIA/

35 spondylosis.tw,kw.

36 lumbago.tw,kw.

37 back disorder*.tw,kw.
38 or/25-37

39 yoga/

40 yoga.tw,kw.

41 yogic.tw,kw.
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42 yogi.tw,kw.

43 asana*.tw,kw.

44 pranayama.tw,kw.

45 dhyana.tw,kw.

46 or/39-45

4724 and 38 and 46

48 limit 47 to yr=2020-2021

49 limit 47 to dd=20200910-20210831

5048 or 49

3 June 2019 search. Study design filter was revised.
1 Randomized Controlled Trial/

2 exp controlled Study/

3 Controlled clinical trial/

4 Double Blind Procedure/

5 Single Blind Procedure/

6 randomization/

7 crossover procedure/

8 placebo/

9 random* ti,ab.

10 placebo?.ti,ab.

11 allocat™.ti,ab.

12 assign*.ti,ab.

13 blind*.ti,ab.

14 (compare or compared or comparing or comparison or comparative).ti,ab.
15 (controlled adj7 (study or design or trial)).ti,ab.
16 (crossover or cross-over).ti,ab.

17 trial* 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/
2220and 21

2320 not 22

2419 not 23

25 dorsalgia.tw,kw.
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26 back pain.tw,kw.

27 exp LOW BACK PAIN/

28 exp BACKACHE/

29 (lumb* adj3 pain).tw,kw.
30 coccyx.tw,kw.

31 coccydynia.tw,kw.

32 sciatica.tw,kw.

33 sciatica/

34 exp ISCHIALGIA/

35 spondylosis.tw,kw.

36 lumbago.tw,kw.

37 back disorder™.tw,kw.
38 or/25-37

39 yoga/

40 yoga.tw,kw.

41 yogic.tw,kw.

42 yogi.tw,kw.

43 asana*.tw,kw.

44 pranayama.tw,kw.

45 dhyana.tw,kw.

46 or/39-45

4724 and 38 and 46

48 limit 47 to yr=2018-2019
49 limit 47 to dd=20181107-20190603
5048 or 49

November 2018 search. Anatomy and intervention terms were searched in the .tw,kw fields instead of the.mp field.
1 Randomized Controlled Trial/
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.
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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 (controlled adj7 (study or design or trial)).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/
2220and 21

2320 not 22

2419 not 23

25 dorsalgia.tw,kw.

26 back pain.tw,kw.

27 exp LOW BACK PAIN/

28 exp BACKACHE/

29 (lumb* ad;j3 pain).tw,kw.

30 coccyx.tw,kw.

31 coccydynia.tw,kw.

32 sciatica.tw,kw.

33 sciatica/

34 exp ISCHIALGIA/

35 spondylosis.tw,kw.

36 lumbago.tw,kw.

37 back disorder*.tw,kw.

38 or/25-37

39 yoga/

40 yoga.tw,kw.

41 yogic.tw,kw.

42 yogi.tw,kw.

43 asana*.tw,kw.

44 pranayama.tw,kw.
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45 dhyana.tw,kw.

46 0r/39-45

47 24 and 38 and 46

48 limit 47 to yr="2016-2018"

49 limit 47 to dd=20160311-20181107
5048 or 49

CINAHL
Last searched 31 August 2021

S61 S59 OR S60

S60 S58 AND EM 20200910-20210831

S59 S58 Limiters - Published Date: 20200901-20210831
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 lumb* N2 vertebra

S41 (MH "Lumbar Vertebrae")

S40 "coccydynia"

S39 "cocecyx"

S38 "sciatica"

S37 (MH "Sciatica")

S36 (MH "Coccyx")

S35S529 or S30 or S31 or S32 or S33 or S34
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S34 lumb* N5 pain

S33 back pain

$32 backache or back-ache

S31 (MH "Low Back Pain")

S30 (MH "Back Pain+")

S29 "dorsalgia"

$28 S26 NOT S27

S27 (MH "Animals")

$26 S7 or S12 or S19 or S25

$25 520 or S21 or S22 or S23 or S24
S24 volunteer*

S23 prospectiv*

S22 control*

S21 followup stud*

S20 follow-up stud*

S$19S13 or S14 or S15or S16 or S17 or S18
S18 (MH "Prospective Studies+")
S17 (MH "Evaluation Research+")
$16 (MH "Comparative Studies")
S15 latin square

S14 (MH "Study Design+")

S13 (MH "Random Sample")
S12S8o0rS9orS10orS1l
S1llrandom*

S10 placebo*

S9 (MH "Placebos")

S8 (MH "Placebo Effect")
S7S1orS2orS3orS4orS5orS6
S6 triple-blind

S5 single-blind

S4 double-blind

S3 clinical W3 trial

S2 "randomi?ed controlled trial*"

S1 (MH "Clinical Trials+")
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Appendix 2. PsycINFO, AMED, IndMED, trials registry search strategies

PsycINFO
Last searched 31 August 2021

1 clinical trials/

2 control*.mp.

3 random*.mp.

4 placebo.mp.

5 trial.mp.

6 blind.mp.

7 (compare or compared or comparing or comparison or comparative).mp.
8 exp Treatment/

90r/1-8

10 back pain/

11 dorsalgia.mp.

12 (backache or back-ache).mp.

13 (lumb* adj3 pain).mp.

14 back pain.mp.

15 sciatica.mp.

16 lumbago.mp.

17 coccydynia.mp.

18 coccyx.mp.

19 spinal nerves/

20 lumbar spinal cord/

21 ((disc? adj degenerat*) or (disk? adj degenerat*)).mp.
22 ((disc? adj prolapse*) or (disk? adj prolapse*)).mp.
23 ((disc? adj herniat*) or (disk? adj herniat*)).mp.
24 back disorder*.mp.

250r/10-24

26 yoga/

27 yoga.mp.

28 yogic.mp.

29 yogi.mp.

30 asana*.mp.

31 pranayama.mp.

32 dhyana.mp.
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33 0r/26-32

349and 25and 33

35 limit 34 to yr=2020-2021

June 2019 search

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.

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.

29 asana*.mp.

30 pranayama.mp.

31 dhyana.mp.
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32 0r/25-31

338and 24 and 32
34 limit 33 to yr=2018-2019

AMED
Last searched 31 August 2021

1lyoga/

2 yoga.mp.

3yogic.mp.

4 yogi.mp.

5asana*.mp.

6 pranayama.mp.

7 dhyana.mp.

8or/1-7

9 low back pain/

10 Backache/

11 Back injuries/

12 back pain.mp.

13 (backache or back-ache).mp.
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

258and 24

26 limit 25 to yr=2020-2021

IndMED

Last searched November 2018.
Advanced search, in "Anywhere" field:

yoga or asana or pranayama or dhyana or yogi or yogic
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AND back

ClinicalTrials.gov

Last searched 31 August 2021

((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)) | First posted from 09/10/2020 to 08/31/2021

WHO ICTRP
Last searched 31 August 2021. Selected studies registered from 2019 to 2021

Basic search: Yoga AND back pain OR yoga AND lumbar pain OR yoga AND sciatica OR yoga AND backache OR yoga and lumbago OR yoga
and dorsalgia

November 2018 search
Basic search: Yoga and back pain

Appendix 3. The GRADE approach to evidence synthesis

We categorized the certainty of evidence as follows.

« High (e@@e®®) : further research is very unlikely to change the confidence in the estimate of effect.
« Moderate (@@®0) : further research is likely to have an important impact in the confidence in the estimate of effect.

« Low (@®00) : 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.

« Verylow (@o00) : 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, co-interventions, 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 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 I? statistic is an estimate of the
percentage of the variability in effect estimates that is due to clinical or methodologic heterogeneity rather than chance. An I? statistic of
30% to 60% may represent moderate heterogeneity, 50% to 90% may represent substantial heterogeneity, and 75% to 100% may 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 one level when heterogeneity was substantial (i.e. 1* = 50%), and two levels when heterogeneity
was considerable (i.e. I* = 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 one level when there was indirectness for one element of the research question (e.g. population) and two
levels when there was indirectness for two or more elements of the research question.
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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 or a risk ratio
(RR) of £ 1.25 (Guyatt 2011).

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 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.

WHAT'S NEW

Date Event Description
13 November 2022 New citation required and conclusions The change in conclusions is primarily that there is now a high-
have changed er level of confidence in evidence on comparisons between yo-

ga and other exercise for back related function. The certainty of
evidence for little or no difference in back-specific functional sta-
tus between yoga and non-yoga exercise has increased. There is
new information on pain for the comparison between yoga and
non-yoga exercise. There is new evidence on work-related dis-
ability on yoga compared to gigong. In 2017 the certainty of the
evidence was very low at 3-4 months and 6 months, while in 2022
the certainty of evidence for little or no difference is moderate at
3-4 months and low at 6 months.

31 August 2021 New search has been performed The search was rerun on 31 August 2021. Nine new studies were
added to 12 studies from the previous review for a total of 21 in-
cluded studies (2223 participants). The comparison between yo-
ga and sham yoga was added as the primary comparison for the
review, however no studies relevant to this comparison were
identified.

HISTORY

Protocol first published: Issue 7, 2013
Review first published: Issue 1,2017

Yoga for chronic non-specific low back pain (Review) 164
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

CONTRIBUTIONS OF AUTHORS

Study concept and design: LSW, NS, KP, SH.
Development of search strategy: SH.
Searching for studies: SH.

Study selection: LSW, NS, SH, RV.

Data extraction: LSW, NS, KP.

Data analysis: LSW.

Drafting the manuscript: LSW.

Providing final approval of the final version: all authors.
DECLARATIONS OF INTEREST
LSW: none.

NS: none.

KP: none.

SH was Managing Editor of the Cochrane Back and Neck review group until April 2020. She was not involved in the editorial decisions for
this review.

RV is a volunteer researcher with Yoga Sangeeta, a non-profit organization that promotes music for meditation and healing.
BB: none.
SOURCES OF SUPPORT

Internal sources

« None, Other
No internal sources of support.

External sources

« NIH National Center for Complementary and Integrative Medicine, R24 AT001293, USA

Research reported in this publication was supported by the National Center for Complementary and Integrative Health of the National
Institutes of Health under award number R24 AT001293. The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health.

DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Difference between the previous review and this update

We added yoga versus sham yoga as the primary comparison based upon Cochrane Back and Neck requirements issued in 2022.

In the first version of the review we used the risk difference (RD) to report adverse events. In the current version, we use the RR and
additionally express the absolute and relative percent differences and NNTH.

In the first version of the review, we conducted generic inverse variance sensitivity analyses using mean differences (MDs) and confidence
intervals (Cls), when such data were available, to test the robustness of analyses carried out using endpoint data extracted from figures
and standard deviations (SDs) estimated from baseline SDs. In the first version of the review, this was a useful comparison when we had
only two studies in an analysis, and one of those studies relied upon data extracted from figures and SDs estimated from baseline SDs. In
the original review, there was no difference between primary and sensitivity analyses, and in the update, those same analyses have more
studies, and the importance of the single study with figure-extracted data is smaller. Therefore, we omitted this sensitivity analysis from
this version.

In the first version of the review, we used both the SMD and the original scale to report the MD for results for each result reported in the
summary of findings tables, using the control arm SD from a representative study to re-express the SMD in MD units of a familiar scale for
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all treatment effects that were based on analyses of different scales. In the update, we used a weighted mean of the SDs from both arms
of all studies using a familiar scale in an analysis to re-express the SMD in MD units, and we did this for each result reported in the results
in addition to the results reported in the summary of findings tables.

In the first version of the review, we prepared summary of findings tables for the primary outcomes and adverse events at all time points.
Current guidance requires us to choose only the most important comparisons for summary of findings tables and we chose yoga versus no
exercise and yoga versus other exercise (not including the intensive residential comparison). We are also required to select the single most
important time point for the summary of findings tables and chose the short-intermediate term (three to four months) as we believe it is
the earliest clinically significant time point for observing outcomes in people with a chronic condition. However, we reported the summary
of adverse events as of the longest available time point from each study, as we wished to capture all such events.

In the first version of this review, we reported depression as one of the outcomes under quality of life but did not list it as a separate outcome
in the methods. In this version we have explicitly added depression as an additional outcome.

CR D'Adamo left the review team and S Harbin joined the review team.
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