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Abstract
Backg round : Chronic low back p ain is a common p roblem that has only
modestly effective treatment op tions.

Objective: To determine whether yoga is more effective than conventional
therap eutic exercise or a self-care book for p atients with chronic low back
p ain.

Desig n: Randomized, controlled trial.

Setting : A nonp rofit, integrated health care system.

Patients: 101 adults with chronic low back p ain.

Intervention: 12-week sessions of yoga or conventional therap eutic
exercise classes or a self-care book.

M easurements: Primary outcomes were back-related functional status
(modified 24-p oint Roland Disability Scale) and “bothersomeness” of p ain
(11-p oint numerical scale). The p rimary time p oint was 12 weeks. Clinically
significant change was considered to be 2.5 p oints on the functional status
scale and 1.5 p oints on the bothersomeness scale. Secondary outcomes
were days of restricted activity, general health status, and medication use.

Results: After adjustment for baseline values, back-related function in the
yoga group was sup erior to the book and exercise group s at 12 weeks
(yoga vs. book: mean difference, −3.4 [95% CI, −5.1 to − 1.6] [P < 0.001];
yoga vs. exercise: mean difference, −1.8 [CI, −3.5 to − 0.1] [P = 0.034]). No
significant differences in symp tom bothersomeness were found between
any 2 group s at 12 weeks; at 26 weeks, the yoga group was sup erior to the
book group with resp ect to this measure (mean difference, −2.2 [CI, −3.2 to
− 1.2]; P < 0.001). At 26 weeks, back-related function in the yoga group
was sup erior to the book group (mean difference, −3.6 [CI, −5.4 to − 1.8];
P < 0.001).

Limitations: Particip ants in this study were followed for only 26 weeks
after randomization. Only 1 instructor delivered each intervention.

Conclusions: Yoga was more effective than a self-care book for imp roving
function and reducing chronic low back p ain, and the benefits p ersisted for

at least several months.

Editors’ Notes
Context
Yoga combines exercise with achieving a state of mental focus
through breathing. In the United States, 1 million p eop le p ractice
yoga for low back p ain.

Contribution
The authors recruited p atients who had a recent p rimary care visit
for low back p ain and randomly assigned 101 to yoga or
conventional exercise or a self-care book. Patients in the yoga and
exercise group s rep orted good adherence at 26 weeks. Comp ared
with self-care, symp toms were milder and function was better with
yoga. The exercise group had intermediate outcomes. Symp toms
imp roved between 12 and 26 weeks only with yoga.

Implications
Yoga was a more effective treatment for low back p ain than a selfcare book.

—The Editors

Most treatments for chronic low back p ain have modest efficacy at best (1).
Exercise is one of the few p roven treatments for chronic low back p ain;
however, its effects are often small, and no form has been shown to be
clearly better than another (2-5). Yoga, which often coup les p hysical
exercise with breathing, is a p op ular alternative form of “mind–body”
therap y. An estimated 14 million Americans p racticed yoga in 2002 (6),
including more than 1 million who used it as a treatment for back p ain (7,
8). Yoga may benefit p atients with back p ain simp ly because it involves
exercise or because of its effects on mental focus. We found no p ublished
studies in western biomedical literature that evaluated yoga for chronic
low back p ain; therefore, we designed a clinical trial to evaluate its
effectiveness and safety for this condition.

Methods
Study Design and Setting
This randomized, controlled trial comp ared the effects of yoga classes
with conventional exercise classes and with a self-care book in p atients
with low back p ain that p ersisted for at least 12 weeks. The study was
conducted at Group Health Coop erative, a nonp rofit, integrated health
care system with ap p roximately 500 000 enrollees in Washington State
and Idaho. The Group Health Coop erative institutional review board
ap p roved the study p rotocol, and all study p articip ants gave oral
informed consent before the eligibility screening and written consent
before the baseline interview and randomization.

Patients
Patients from Group Health Coop erative were recruited for 12-week
sessions of classes that were conducted between June and December 2003.

We mailed letters describing the study to 6913 p atients between 20 and 64
years of age who had visited a p rimary care p rovider for treatment of back
p ain 3 to 15 months before the study (according to electronic visit records).
We also advertised the study in the health p lan's consumer magazine.
Patients were informed that we were comp aring 3 ap p roaches for the relief
of back p ain and that each was designed to help reduce the negative effects
of low back p ain on p eop le's lives. A research assistant telep honed
p atients who returned statements of interest to assess their eligibility.
After we received their signed informed consent forms, eligible p atients
were telep honed again for collection of baseline data and randomization
to treatment.

We excluded individuals whose back p ain was comp licated (for examp le,
sciatica, p revious back surgery, or diagnosed sp inal stenosis), p otentially
attributable to sp ecific underlying diseases or conditions (for examp le,
p regnancy, metastatic cancer, sp ondylolisthesis, fractured bones, or
dislocated joints), or minimal (rating of less than 3 on a “bothersomeness”
scale of 0 to 10). We also excluded individuals who were currently receiving
other back p ain treatments or had p articip ated in yoga or exercise training
for back p ain in the p ast year, those with a p ossible disincentive to imp rove
(such as p atients receiving workers' comp ensation or those involved in
litigation), and those with unstable medical or severe p sychiatric
conditions or dementia. Patients who had contraindications (for examp le,
symp toms consistent with severe disk disease) or schedules that p recluded
class p articip ation, those who were unwilling to p ractice at home, or those
who could not sp eak or understand English were also excluded.

Randomization Protocol
Particip ants were randomly assigned to p articip ate in yoga or exercise
classes or to receive the self-care book. We randomly generated

treatment assignments for each class series by using a comp uter p rogram
with block sizes of 6 or 9. A researcher who was not involved in p atient
recruitment or randomization p laced the assignments in op aque,
sequentially numbered envelop es, which were stored in a locked filing
cabinet until needed for randomization.

Interventions
The yoga and exercise classes develop ed sp ecifically for this study
consisted of 12 weekly 75-minute classes designed to benefit p eop le with
chronic low back p ain. In addition to attending classes held at Group
Health facilities, p articip ants were asked to p ractice daily at home.
Particip ants received handouts that described home p ractices, and yoga
p articip ants received auditory comp act discs to guide them through the
sequence of p ostures with the ap p rop riate mental focus (examp les of
p ostures are shown in the Ap p endix Figure). Study p articip ants retained
access to all medical care p rovided by their insurance p lan.

Yoga
We chose to use viniyoga, a therap eutically oriented style of yoga that
emp hasizes safety and is relatively easy to learn. Our class instructor and a
senior teacher of viniyoga, who has +written a book about its therap eutic
uses (9), designed the yoga intervention for p atients with back p ain who
did not have p revious yoga exp erience. Although all the sessions
emp hasized use of p ostures and breathing for managing low back
symp toms, each had a sp ecific focus: relaxation; strength-building,
flexibility, and large-muscle movement; asymmetric p oses; strengthening
the hip muscles; lateral bending; integration; and customizing a p ersonal
p ractice. The p ostures were selected from a core of 17 relatively simp le
p ostures, some with adap tations (Ap p endix Table), and the sequence of
the p ostures in each class was p erformed according to the rudiments of

viniyoga (9). Each class included a question-and-answer p eriod, an initial
and final breathing exercise, 5 to 12 p ostures, and a guided deep relaxation.
Most p ostures were not held but were rep eated 3 or 6 times.

Exercise
Because we could not identify a clearly sup erior form of therap eutic
exercise for low back p ain from the literature, a p hysical therap ist
designed a 12-session class series that was 1) different from what most
p articip ants would have p robably exp erienced in p revious p hysical therap y
sessions (to maximize adherence) and 2) similar to the yoga classes in
number and length. We included a short educational talk that p rovided
information on p rop er body mechanics, the benefits of exercise and
realistic goal setting, and overcoming common barriers to develop ing an
exercise routine (for examp le, fear). Each session began with the
educational talk; feedback from the p revious week; simp le warm-up s to
increase heart rate; and rep etitions of a series of 7 aerobic exercises and 10
strengthening exercises that emp hasized leg, hip , abdominal, and back
muscles. Over the course of the 12-week series, the number of rep etitions
of each aerobic and strength exercise increased from 8 to 30 in increments
of 2. The strengthening exercises were followed by 12 stretches for the
same muscle group s; each stretch was held for 30 seconds. Classes ended
with a short, unguided p eriod of deep , slow breathing.

Sel f-Care Book
Particip ants were mailed a cop y of The Back Pain Helpbook(10), an
evidence-based book that emp hasized such self-care strategies as
adop tion of a comp rehensive fitness and strength p rogram, ap p rop riate
lifestyle modification, and guidelines for managing flare-up s. Although we
did not p rovide any instructions for using the book, many of the chap ters
concluded with sp ecific action items.

Outcome Measures
Interviewers who were masked to the treatment assignments conducted
telep hone interviews at baseline and at 6, 12, and 26 weeks after
randomization. The baseline interview collected information regarding
sociodemograp hic characteristics, back p ain history, and the p articip ant's
level of knowledge about yoga and exercise. Particip ants were asked to
describe their current p ain and to rate their exp ectations for each
intervention.

The p rimary outcomes were back-related dysfunction and symp toms, and
the p rimary time p oint of interest was 12 weeks. We used the modified
Roland Disability Scale (11) to measure p atient dysfunction by totaling the
number of p ositive resp onses to 23 questions about limitations of daily
activities that might arise from back p ain. This scale has been found to be
valid, reliable, and sensitive to change (12-14); researchers estimate that
the minimum clinically significant difference on the Roland scale ranges
from 2 to 3 p oints (13, 15). Particip ants rated how “bothersome” their back
p ain had been during the p revious week on an 11-p oint scale, in which 0
rep resented “not at all bothersome” and 10 rep resented “extremely
bothersome”; a similar measure demonstrated substantial construct
validity in earlier research (13). Estimates of the minimum clinically
significant difference on the bothersomeness scale were ap p roximately 1.5
p oints (16, 17).

Secondary outcome measures were general health status, which we
assessed by conducting the Short Form-36 Health Survey (18); degree of
restricted activity as determined by p atient resp onses to 3 questions (19);
and medication use. After all outcomes data were collected, we asked
questions related to sp ecific interventions (for examp le, “Did you p ractice
at home? ”). At the 12-week interview, we asked class p articip ants about

any p ain or substantial discomfort they exp erienced as a result of the
classes. We assessed adherence to the home p ractice recommendations by
asking class p articip ants to comp lete weekly home p ractice logs and by
asking about home p ractice during the follow-up interviews at weeks 12
and 26.

Statistical Analysis
An intention-to-treat ap p roach was used. We comp ared baseline
characteristics across the randomization group s by using chi-square tests
and analysis of variance; when comp aring medians, we used the Mann–
Whitney U test. To comp are rates, we comp uted relative risks and 95% CIs.
We used linear regression to assess differences among randomization
group s at each follow-up evaluation for our p rimary outcomes. All followup times, including the p rimary time p oint of interest (12 weeks), were
analyzed for each outcome in a single model. The model included the main
effects of follow-up time (treated as a categorical variable) and
randomization group , along with the interactions between follow-up time
and group to allow for differences in treatment effects over time. In
addition, we adjusted for the baseline value of the outcome to increase
p recision. We fit regression models by using generalized estimating
equations with an exchangeable correlation structure to adjust for p ossible
correlation within p atients over the 3 follow-up time p oints (20). Models
were estimated with the PROC GENMOD statement in SAS statistical
software, version 8.2 (SAS Institute, Inc., Cary, North Carolina). We used a
2-sided

level of 0.05 to determine statistical significance for all tests. To

p rotect against multip le comp arisons when comp aring the 3 treatment
group s at each follow-up time, we used the Fisher p rotected least
significant difference test, which has been shown to be desirable for
comp aring 3 group s (21). We only made p airwise comp arisons of the 3
treatment group s when the overall F test at that time p oint was

significant. For the p airwise comp arisons, there was 80% p ower to detect a
difference of 2.7 on the Roland scale between group s of 30 individuals.

Role of the Funding Sources
The National Center for Comp lementary and Alternative Medicine and the
National Institute for Arthritis and Musculoskeletal and Skin Diseases
p rovided funding for this study, but neither agency had any role in its
design, conduct, or interp retation or in the decision to submit the
manuscrip t for p ublication.

Results
Recruitment and Follow-up of Patients
We received resp onses from 563 of the p atients who received invitation
letters and from 90 p atients resp onding to the advertisement. A total of
101 p articip ants were enrolled: 96 from the mailings and 5 from the
consumer magazine (Figure 1). Many nonresp ondents were p robably
ineligible (for examp le, they may not have been p resently exp eriencing
low back p ain or were unable to attend the classes) (22). All p articip ants
assigned to the yoga group attended at least 1 class, as did all but 2
individuals assigned to the exercise classes (Figure 1). Follow-up rates
remained high, even at 26 weeks (95 of 101 p articip ants comp leted
telep hone interviews).

FIGURE 1.

Participant flow d iag ram.

Baseline Characteristics
The typ ical p articip ant was a college-educated white woman between 40
and 50 years of age and gainfully emp loyed (Table 1). Most had first
exp erienced back p ain more than 1 year before the study, and two thirds of
p articip ants rep orted that their p ain had lasted for more than 1 year. Few
rep orted work loss related to back p ain or extensive activity restrictions,
but more than half had taken medications in the week before the interview.
Particip ants used nonsteroidal anti-inflammatory drugs most frequently;
each of the other typ es of medications (for examp le, antidep ressants,
narcotics, and non-narcotic analgesics) were used by fewer than 12% of
individuals in each treatment group . Pain radiating below the knee was
more common at the baseline interview in the yoga and exercise group s.
Most p articip ants rep orted having exercised in the p revious week,
averaging ap p roximately 3 hours of exercise. They rep orted similar
exp ectations of help fulness from yoga or exercise but had lower
exp ectations for the book.
Table 1. Baseline Characteristics of 101
Patients with Low Back Pain by Treatment
G roup

Study Treatments
Class attendance was similar in the yoga (median classes attended, 9) and
exercise (median classes attended, 8) group s (Figure 1). Most class
attendees in both group s comp leted at least 9 weekly homework logs, and
more than 75% of p articip ants rep orted p racticing for an average of 3 or
more days p er week. These data were consistent with the p articip ants'
rep orts of home p ractice during the interview at week 12 (median, 4 days of
p ractice; median duration of each p ractice session was 30 minutes for the
yoga group and 18 minutes for the exercise group ). Even at 26 weeks, most
p articip ants in both group s rep orted that they p racticed at home during

the p revious week (median, 3 days; median duration of each p ractice
session was 20 minutes for the yoga group and 15 minutes for the exercise
group ). On a scale of 0 to 10, class attendees rated their feeling of
connectedness to the yoga instructor at a median of 8 comp ared with a
median rating of 7 for the exercise instructor (P = 0.015). Most
p articip ants in both classes rep orted that they were “very likely” to
continue their yoga or exercise p ractice in the future, but twice as many
yoga class p articip ants said they would definitely recommend the class to
others (relative risk, 2.1 [95% CI, 1.3 to 3.2]).

All p articip ants in the group that received the self-care book rep orted
reading at least p art of the book; 9 (30%) p articip ants rep ortedly read
between one third and two thirds of the book, and 17 (57%) rep ortedly
read more than two thirds of the book.

No serious adverse events were rep orted. One p articip ant discontinued
yoga classes because p ostures that required her to move her head below
her heart p recip itated her migraine headaches. One p articip ant in the
exercise class strained her back during class and sought care from a
chirop ractor.

Nonstudy Treatments
During the 12-week intervention, 11% of p articip ants in the yoga group
rep orted making visits to health care p roviders for low back p ain
comp ared with 23% in the exercise group (relative risk, 0.48 [CI, 0.15 to
1.5]) and 10% in the book group (relative risk, 1.1 [CI, 0.27 to 4.6]). By the
end of the follow-up p eriod, 4 of 34 (12%) p articip ants in the yoga group
rep orted back-related visits to a health care p rovider comp ared with 6 of
32 (19%) in the exercise group (relative risk, 0.63 [CI, 0.19 to 2.0]) and 9 of
29 (31%) in the book group (relative risk, 0.38 [CI, 0.13 to 1.1]). Primary care

p roviders, chirop ractors, and massage therap ists were the most common
typ es of p roviders visited. Among the 3 group s, there was no significant
difference in time sp ent doing aerobic exercise or back-focused exercise at
any of the follow-up interviews.

Functional Status and Symptoms
The Roland disability score decreased in all 3 group s over the course of the
study (Figure 2); however, the mean Roland scores, adjusted for baseline
scores, were significantly different among the 3 group s at all 3 follow-up
time p oints (12 weeks: P = 0.002; 6 weeks: P = 0.046; 26 weeks: P =
0.002). Comp ared with the book group , the yoga group showed clinically
imp ortant and statistically significant imp rovements in functional status
at all follow-up p oints; mean difference in Roland scores ranged from 2.6
to 3.6 p oints (Table 2). Although the yoga group had significantly greater
imp rovement than the exercise group at 12 weeks, the differences were
clinically unimp ortant. As exp ected, the difference between the exercise
group and the book group was similar to what is found in the literature (4).

FIGURE 2.

M ean Roland Disability Scale scores at
baseline, 6, 12, and 26 weeks by treatment
g roup.
PF

Table 2. Pairwise Score Comparisons of
Roland Disability Scale and Symptom
Bothersomeness Scale at 6, 12, and 26
Weeks, Controlling for Baseline Scores
Append ix Table. Yog a Postures Practiced as

Part of Yog a Intervention
Bothersomeness of symp toms decreased in all treatment group s during
the 12-week intervention p eriod (Figure 3). However, between weeks 12
and 26, symp toms continued to imp rove only in the yoga group , whereas
p articip ants in the exercise and book group s exp erienced worsening
symp toms. The omnibus F test did not reveal statistically significant
differences among the treatment group s at the p rimary time p oint of 12
weeks (P = 0.135). At 6 and 26 weeks (Figure 3), the yoga group
exp erienced clinically and statistically significant reductions in symp toms
comp ared with the book group (1.6 and 2.2 p oints, resp ectively) (Table 2).

FIGURE 3.

M ean symptom bothersomeness scale
scores at baseline, 6, 12, and 26 weeks by
treatment g roup.
PF

Although it was not p art of our original analysis p lan, we examined the
robustness of our p rimary outcome measure by looking at imp rovement in
the Roland Disability Scale at 12 weeks with resp ect to 2 other criteria: the
p rop ortion of p articip ants in each group whose Roland score decreased by
at least 2 p oints, and the p rop ortion of p articip ants whose Roland score
decreased by at least 50%. In the yoga group , 78% of p articip ants had
reductions in their Roland score of at least 2 p oints comp ared with 63% in
the exercise group (relative risk, 1.2 [CI, 0.89 to 1.7]) and 47% in the book
group (relative risk, 1.7 [CI, 1.1 to 2.5]). Finally, 69% of p articip ants in the
yoga group had a reduction in their Roland score of at least 50% comp ared
with 50% of p articip ants in the exercise group (relative risk, 1.4 [CI, 0.91 to
2.1]) and 30% in the book group (relative risk, 2.3 [CI, 1.3 to 4.2]).

Other Outcomes
Medication use, which was similar among group s at baseline, decreased
most sharp ly in the yoga group . Only 21% of p articip ants in the yoga group
rep orted medication use during the week before the 26-week interview
comp ared with 50% in the exercise group (relative risk, 0.41 [CI, 0.20 to
0.87]) and 59% in the book group (relative risk, 0.35 [CI, 0.17 to 0.73]).
Performance on the p hysical and mental health comp onents of the Short
Form-36 Health Survey and resp onses to questions regarding restricted
activity were not significantly different between group s over time.

Discussion
The results of this trial suggest that yoga is an effective treatment for
chronic low back p ain. The benefits p ersisted 14 weeks after the end of
classes and did not ap p ear to be caused by co-interventions or
medications because use of such interventions was lower in this group . The
benefits also do not ap p ear to be attributable to baseline differences in
p rognostic factors because all p rognostic measures excep t leg p ain were
similar at baseline. Our results were unchanged when we conducted an
analysis that controlled for leg p ain below the knee, which was more
common in the yoga and exercise group s. The sup erior outcomes in the
yoga group are p articularly noteworthy given p articip ants' high baseline
levels of activity. The yoga group consistently rep orted sup erior outcomes
comp ared with the exercise group , but none of these differences were both
statistically and clinically significant.

There has been little research on the mechanisms by which yoga p ractice
might relieve back p ain. Although westerners often think of yoga as a form
of exercise, the p ractice of yoga p laces as much emp hasis on mental focus

as on p hysical movement (23) and considers the breath, which links the
mind and the body, as the key to achieving both p hysical and p sychological
benefits (24). Yoga may be beneficial for back p ain because it involves
p hysical movement, but it may also exert benefits through its effects on
mental focus.

Our study was not designed to tease ap art the relative contributions of
p hysical movement and mental focus. From a p hysical p ersp ective,
p op ular lore p osits that yoga increases flexibility and strength, tones
muscles, and releases muscle tension (25-27), and several studies of
p atients with low back p ain found that yoga increased hip flexion (28) and
sp inal and hamstring flexibility (29, 30). However, the mental focus
induced by yoga could also help p eop le to increase their awareness of how
they had been moving and p ositioning their body in maladap tive ways, to
relax tense muscles, and to relieve mental stress, as was anecdotally
rep orted by our yoga p articip ants.

We know of only 3 other trials examining yoga for low back p ain (29, 31,
32), all of which were smaller than ours. One p ublished trial (31) found
significantly greater decreases in functional disability, p ain levels, and
medication use in an Iyengar-style yoga group (n = 20) comp ared with an
educational group (n = 22) that p ersisted until the end of the 3-month
p ost-treatment follow-up p eriod. Another p ublished trial (29) comp ared
yoga with a waiting list control group (n = 11 p articip ants p er group ).
Although several p hysical measures imp roved more in the yoga group , no
such benefits were found for yoga on the measure of functional disability.
Pain was not measured.

Our study has notable strengths, including a rigorous randomization
p rocedure, our use of recommended outcomes measures, good adherence
and follow-up , use of masked assessors, and methodical develop ment of

yoga and exercise class p rotocols. The study also has limitations, including
a follow-up p eriod of only 14 weeks after the 12-week training p eriod;
modest samp le sizes; reliance on class instructors who develop ed the
interventions; and the inclusion of relatively well-educated, functional
p articip ants. Also, as with studies of other p hysical treatments, it was
imp ossible to mask study p articip ants to treatment group .

We do not know whether a different yoga regimen would have reap ed
similar benefits. Westerners p ractice various styles of yoga that differ in
their ap p roach to the p ractice of yoga p ostures and breathing exercises
(for examp le, emp hasis on strict alignment and methods of transition
between p oses). It is imp ortant to note that some styles, such as Bikram
and vinyasa, may be too vigorous for p atients with back p ain who are
unfamiliar with yoga whereas other styles (for examp le, Iyengar) may
need modification from normal p ractice to be ap p rop riate for p atients
with back p ain. Dozens of classically identified yoga p ostures exist, and
there are numerous variations in the way these p ostures can be p racticed.
We develop ed a series of classes that used simp le p oses from a
therap eutically oriented style of yoga, viniyoga, and avoided the use of
viniyoga p oses that would be inap p rop riate for p atients with back p ain.

This study suggests that viniyoga is a safe and effective treatment for
chronic back p ain and p rovides p hysicians with a rationale for
recommending it (and p ossibly other therap eutically oriented styles of
yoga as well) to their p atients. Physicians should encourage their p atients
to choose instructors who have exp erience working with individuals who
have back p ain and who can help them manage the symp tom flare-up s
that may occur as a result of p hysical activity. Future research evaluating
yoga for chronic back p ain should investigate its mechanisms of action and
whether similar results are seen in more diverse p op ulations and in
p atients with more severe back p ain.
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