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Introduction: Chronic low back pain (cLBP) is prevalent, especially among military veterans. Many
cLBP treatment options have limited benefits and are accompanied by side effects. Major efforts to
reduce opioid use and embrace nonpharmacological pain treatments have resulted. Research with
community cLBP patients indicates that yoga can improve health outcomes and has few side effects.
The benefits of yoga among military veterans were examined.

Design: Participants were randomized to either yoga or delayed yoga treatment in 2013–2015. Outcomes
were assessed at baseline, 6 weeks, 12 weeks, and 6 months. Intention-to-treat analyses occurred in 2016.

Setting/Participants: One hundred and fifty military veterans with cLBP were recruited from a
major Veterans Affairs Medical Center in California.

Intervention: Yoga classes (with home practice) were led by a certified instructor twice weekly for
12 weeks, and consisted primarily of physical postures, movement, and breathing techniques.

Main outcome measures: The primary outcome was Roland�Morris Disability Questionnaire
scores after 12 weeks. Pain intensity was identified as an important secondary outcome.

Results: Participant characteristics were mean age 53 years, 26% were female, 35% were
unemployed or disabled, and mean back pain duration was 15 years. Improvements in
Roland�Morris Disability Questionnaire scores did not differ between the two groups at 12 weeks,
but yoga participants had greater reductions in Roland�Morris Disability Questionnaire scores than
delayed treatment participants at 6 months �2.48 (95% CI¼ �4.08, �0.87). Yoga participants
improved more on pain intensity at 12 weeks and at 6 months. Opioid medication use declined
among all participants, but group differences were not found.

Conclusions: Yoga improved health outcomes among veterans despite evidence they had fewer
resources, worse health, and more challenges attending yoga sessions than community samples
studied previously. The magnitude of pain intensity decline was small, but occurred in the context of
reduced opioid use. The findings support wider implementation of yoga programs for veterans.

Trial registration: This study is registered at www.clinicaltrials.gov NCT02524158.
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INTRODUCTION
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Low back pain becomes chronic (lasting more than
12 weeks1) in about 20%�30% of those afflicted.2

Both military veterans3,4 and active-duty military
personnel5,6 have higher rates of chronic pain than the
general U.S. population, with back pain being the most
frequently reported location of chronic pain.7 In addition
to pain, individuals with chronic low back pain (cLBP)
often report symptoms and functional limitations,
including increased disability,8 psychological symp-
toms,9–12 and reduced quality of life.13,14 In the U.S.,
cLBP is the leading cause of lost productivity,15 the
second most common reason for physician visits,16 and
billions of dollars are spent on back pain�related health
care annually.17

Guidelines for treating cLBP recommend a stepped
care approach,18,19 beginning with the provision of self-
care information,20 followed by medications as
needed.20,21 However, addiction, overdose deaths, and
other consequences have become a major concern with
opioid medications.22,23 Thus, interest in nonpharmaco-
logical treatments for cLBP has increased dramatically in
recent years.24,25

A 2007 review26 found that yoga produced benefits
similar to other conventional nonpharmacological treat-
ments for cLBP. Since the publication of the cLBP care
guidelines in 2007, two large RCTs on yoga for cLBP have
been completed. However, these samples27,28 were
recruited in community settings, were 65%�70% female,
and there was no evidence of elevated rates of psycho-
logical or other medical comorbid disorders. Conversely,
about 90% of U.S. veterans are male, and Veterans Affairs
(VA) patients are more likely than the general U.S.
population to be disabled, have lower incomes,29 and
have elevated rates of psychological disorders or sub-
stance use, and more total comorbidity.30 Thus, the
extent to which the results of the two prior RCTs27,28

would generalize to VA patients or U.S. military veterans
as a whole may be limited. Prior yoga studies with VA
patients were nonrandomized preliminary studies.31,32

The objective of the current study is to examine the
effectiveness of yoga for improving function and reduc-
ing pain intensity among VA patients with cLBP.
METHODS
Study Design
The study design and methods have been previously published in
greater detail.33 The study randomized 150 VA patients to either a
yoga intervention or to a delayed yoga treatment (DT) comparison
group. Participants randomized to yoga were scheduled to attend
a 12-week yoga program immediately after randomization,
whereas comparison participants were invited to attend the yoga
intervention after 6 months. Outcomes were assessed via patient
self-report at baseline, 6 weeks, 12 weeks, and 6 months. The study
was conducted at a VA Medical Center in California.

Participants were recruited 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 the main clinics
targeted for recruitment. In addition, flyers were posted in
common areas and waiting rooms at the medical center. VA
patients receiving study information from providers or from flyers
contacted study personnel to learn about study enrollment criteria.
Those interested were scheduled for a screening exam.

Informed consent and Health Insurance Portability and
Accountability Act of 1996 waiver was provided at the screening
visit. Medical record information and a physical examination were
used to evaluate eligibility criteria. Inclusion and exclusion criteria
for the study were published previously.33 In summary, inclusion
criteria consisted of VA patients, agedZ18 years , cLBP diagnosis
ofZ6 months, English literacy, no new pain treatments in the last
month, willing to attend yoga or be assigned to DT, willing to
attend four assessments, and willing to not change pain treatments
unless medically necessary. Exclusion criteria included recent
back surgery (in the 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 yoga more than one time in the
last year.

Participants were recruited in six cohorts, with 26–30 potential
participants in each cohort being scheduled to attend a group
baseline assessment. After the baseline assessment was complete,
the study coordinator used a secure, web-based data management
system to randomly assign participants to one of two groups (yoga
or DT). 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. Assessors
were initially blinded to group assignment and did not have access
to group assignment data. Prior to assessments, the study
coordinator asked participants to not discuss their group assign-
ment or experiences with any study staff at the assessments. All
participants were enrolled from 2013 to 2015.
Interventions
All participants continued to receive usual care. To avoid
confounding effects, all participants were asked to refrain from
changing treatments for their cLBP during the study period unless
medically necessary (provider determined). DT during this time
period varied, but most commonly consisted of prescription and
nonprescription pain medications, physical therapy, spinal manip-
ulation, exercise, and various other self-help treatments. Partic-
ipants randomized to the experimental group began yoga within
1 week. Participants assigned to the DT group were asked to
not practice yoga until completion of their 6-month assessment.
Compliance with these instructions was assessed at each
time point.

The 12-week yoga intervention consisted of two 60-minute,
instructor-led yoga sessions per week. The intervention was hatha
yoga, consisting of physical yoga postures, movement sequences,
www.ajpmonline.org
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and regulated breathing. Directed attention and brief meditation
were also included. Yoga sessions were led by a single certified yoga
instructor with over 7 years of experience teaching yoga to people
with cLBP. Instructors used a prescriptive manual to guide each
session, but were allowed to change the order of poses to provide
some variety. Yoga sessions were videotaped and multiple
sessions were reviewed by study investigators to ensure adherence
to the manualized protocol. The sessions were designed for
individuals with cLBP at the yoga beginner level, but were
adaptable for varied functional abilities and for progression over
the 24 sessions. Yoga participants received a home practice manual
recommending 15–20 minutes of yoga home practice on
days that instructor-led sessions were not held. The home manual
included basic postures taught in class. Safety was emphasized
for home practice and participants were encouraged to
consult with the instructor about any home practice
concerns. The intervention has been described in more detail
previously.33 Yoga manuals are available by e-mailing the corre-
sponding author.
The importance of attendance at instructor-led yoga sessions

and adherence to the recommended yoga home practice was
emphasized at the baseline randomization visit and reinforced by
the yoga instructor during yoga sessions. With many VA patients
having transportation challenges, participants were reimbursed
$5 per yoga session attended to offset travel costs. This is
consistent with the assistance and resources provided to VA
patients for travel to clinical care appointments. Yoga participants
were contacted by study staff if they missed more than one yoga
session without explanation. Basic refreshments such as bottled
water and small healthy snacks were provided at yoga sessions and
assessments. All participants were contacted by the project
coordinator at least monthly to validate contact information and
remind them of their next assessment window. Additional
reminder letters and phone calls were provided preceding
assessments.
Data were collected via VA medical records and questionnaires

in accordance with IRB and Health Insurance Portability and
Accountability Act of 1996 requirements. Participants attended
their choice of two group appointments for each of the four
assessments (baseline, 6 weeks, 12 weeks, 6 months). Individual
assessment appointments were provided to accommodate sched-
uling conflicts. During each assessment, participants spent 30–45
minutes completing a packet of self-report questionnaires. Partic-
ipants were compensated $20–$30 for completing each of the
assessments.
Measures
A brief self-report questionnaire assessed sociodemographic char-
acteristics. Medical record data were accessed to apply enrollment
criteria and confirm medication use.
The primary outcome was the mean Roland�Morris Disability

Questionnaire (RMDQ) score at 12 weeks34; consisting of 24
questions concerning back pain�specific functional limitations
experienced “today.” The scale has established psychometric
properties34 and was the primary outcome in other yoga for cLBP
trials, allowing for comparisons.27,28,35 The short version of the
Brief Pain Inventory was used to assess pain intensity as the main
secondary outcome of interest.36 The 13-item measure has been
validated with low back pain patients.37 Nonstudy treatments and
November 2017
medications were assessed using self-report questionnaires.38

Medication use was verified using medical records.
Attendance of yoga sessions was tracked with a sign-in sheet

that was checked and verified by the yoga instructor each week.
All yoga practice outside of the instructor-led yoga sessions was
tracked using weekly home practice logs. Participants indicated the
days home practice occurred, the duration of practice, the
estimated physical exertion level, and whether an instructor, video,
or other guide was used.
Adverse event information was collected via in-person

contact with participants, telephone, a program evaluation, and
medical records. All participants were instructed to contact study
staff if they experienced any serious health problems or nonserious
health problems that they attributed to the yoga intervention
during the informed consent process. They received the
contact information for the project coordinator and the principal
investigator, or could talk with the yoga instructor who was
available the 15 minutes before and after each yoga class. Medical
records were reviewed if patients could not be contacted to
complete assessments, and a program evaluation asked about
participants’ experiences and the effects of the yoga intervention
on health.
Statistical Analysis
The Wilcoxon rank sum and Fisher’s exact tests were used to
compare demographic and baseline clinical variables between
study groups, and also between the subset of study group
participants with missing data. 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.
The primary outcome was change in the RMDQ score34 and the
primary hypothesis was that participants randomized to yoga
would have significantly greater decreases in back pain-specific
disability scores at 12 weeks than DT participants. Secondary
outcomes include the change in pain intensity and interference,
depressed mood, physical and mental quality of life, fatigue, opioid
medication use, and other pain treatments. Linear mixed-effects
modeling was used to examine the change score across measured
time points. A main effect of group (yoga versus DT), a main effect
of time (categorically coded for baseline, 6 weeks, 12 weeks, and 6
months) and an interaction between group X time were included
in the model. The number of yoga classes attended, the proportion
of high attendance, and home practice sessions were summarized
using descriptive statistics. For the primary outcome (RMDQ) and
the main secondary outcome (pain intensity), the authors also
compared the proportion of subjects with clinically meaningful
improvement (Z30% decrease RMDQ39; Z1.0 point decrease
Brief Pain Inventory pain rating40) between groups using Fisher’s
exact test.
For baseline characteristics, the authors assessed the association

with each outcome using a linear mixed-effects model first. If a
variable was significantly associated with the outcome or signifi-
cantly different between two study groups, the variable was
included as a covariate in the multivariate mixed-effects model.
A backward model selection was used to remove insignificant
covariates from the multivariate model. The variable with the
largest p-value was removed from the model each time and only
covariates that were significant at po0.10 were kept in the final
model. Both random intercept and random slope were considered
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and the significance of random effects were assessed using the
likelihood ratio test.

The proportion of participants with missing data at follow-up
assessments for each group was compared using Fisher’s exact test.
The authors also compared the baseline characteristics of participants
with missing data by group to examine whether attrition was related
to baseline characteristics. The sensitivity of the results tomissing data
was also examined using imputation by carrying the last data point
forward, a conservative method commonly used in clinical trials.41

A minimum sample size of 144 subjects (72 per group) was
selected to provide an 80% chance of detecting a moderate effect
size of d¼0.50 for the difference in mean change of RMDQ score
over 12 weeks between the yoga and DT groups. This effect size
(0.50) was gauged from a large previous trial of yoga for cLBP.28

Analyses assumed a Type I error of 0.05, a correlation of 0.6
Figure 1. Flowchart of study participants.
ITT, intention to treat.
between RMDQ score at baseline and week 12, clustering effects,
and an attrition rate of 15% at week 12. During the study, the
recruitment target was increased from 144 to 150 participants (75
per group) because of slightly higher than expected attrition rates.
Power analysis was performed using the statistical package R,
version 3.3.0 (www.r-project.org).

RESULTS
Participant flow is depicted in Figure 1. Study staff
responded to 395 individuals over 30 months. Upon
reviewing eligibility criteria and willingness to attend a
physician screening examination, 64 individuals declined
participation. Another 113 individuals were interested,
www.ajpmonline.org
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Table 1. Patient Baseline Characteristics

Characteristic Total (n¼150) Yoga (n¼75) Delayed treatment (n¼75) p-value

Age, years, M (SD) 53.4 (13.3) 53.3 (12.7) 53.6 (13.9) 0.55
Sex
Male 111 (74) 55 (73) 56 (75) 1

Race/ethnicity
African American or black 26 (17) 16 (21) 10 (13) 0.75
White 74 (49) 35 (47) 39 (52)
Native American 2 (1.3) 1 (1.3) 1 (1.3)
Hispanic 30 (20) 15 (20) 15 (20)
Asian/Pacific Islander 9 (6) 3 (4) 6 (8)
Other 9 (6) 5 (6.7) 4 (5.3)

Marital status
Single 38 (26) 17 (23) 21 (28) 0.31
Married 50 (34) 24 (32) 26 (35)
Separated 4 (2.7) 4 (5.3) 0 (0)
Divorced 52 (35) 28 (37) 24 (32)
Widowed 5 (3.4) 2 (2.7) 3 (4.1)

Education
Grade school 1 (0.7) 0 (0) 1 (1.4) 0.47
High school diploma/GED 10 (6.8) 6 (8.1) 4 (5.5)
Some college 56 (38) 30 (41) 26 (36)
College grad 46 (31) 19 (26) 27 (37)
Post grad 34 (23) 19 (26) 15 (21)

Employment
Full-time 29 (21) 16 (23) 13 (18) 0.82
Part time 19 (14) 8 (12) 11 (15)
Unemployed 29 (21) 13 (19) 16 (22)
Disabled 19 (14) 10 (15) 9 (13)
Retired or volunteer 32 (23) 14 (20) 18 (25)
Other 13 (9.2) 8 (12) 5 (6.9)

Homeless in last 5 years
Yes 25 (18) 12 (17) 13 (19) 1

Living situation
Homeless 5 (3.5) 3 (4.2) 2 (2.8) 0.90
Group living 16 (11) 9 (13) 7 (9.7)
Own house 67 (47) 32 (44) 35 (49)
Apartment 56 (39) 28 (39) 28 (39)

Transportation to VA
Own vehicle 107 (75) 53 (74) 54 (76) 0.91
Ride with family/friends 7 (4.9) 3 (4.2) 4(5.6)
Public transport 21 (15) 11 (15) 10(14)
Other 8 (5.6) 5 (6.9) 3 (4.2)

Travel time to VA Medical Center
o30 minutes 63 (42) 35 (47) 28 (37) 0.20
30–60 minutes 65 (43) 27 (36) 38 (51)
460 minutes 22 (15) 13 (17) 9 (12)

Ever practiced yoga?
No 91 (61) 39 (52) 52 (69) 0.045

Clinical characteristics, M (SD)
Years since first sought medical care for cLBP 15.0 (12.0) 15.4 (10.4) 14.6 (13.5) 0.71
Narcotic medication�current, yes 30 (20) 14 (19) 16 (21) 0.84
Using other pain treatments, yes 77 (51) 42 (56) 35 (47) 0.39

(continued on next page)
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Table 1. Patient Baseline Characteristics (continued)

Characteristic Total (n¼150) Yoga (n¼75) Delayed treatment (n¼75) p-value

Using self-help pain treatments, yes 111 (74) 57 (76) 54 (72) 0.83
RMDQ score, M (SD) 9.85 (5.52) 9.40 (5.15) 10.3 (5.87) 0.38
Pain intensity (BPI), M (SD) 4.66 (1.96) 4.64 (1.76) 4.68 (2.16) 0.99

Note: Values are n (%) unless otherwise indicated. Boldface indicates statistical significance (po0.05).
BPI, Brief Pain Inventory (scale 0–10); cLBP, chronic low back pain; GED, General Educational Development test; RMDQ, Roland�Morris Disability
Questionnaire (scale 0–24); VA, Veterans Affairs.
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but either postponed or failed to attend the screening
examination. The remaining 198 potential participants
attended the screening. Twenty were not eligible and 26
were eligible but never attended the baseline assessment
and randomization. Of the 152 assessed and randomized,
two participants later requested complete study with-
drawal, including all data. This resulted in 75 participants
being randomized to each study arm. Attrition from
follow-up assessment periods was 20% attrition at the
6- and 12-week assessments and 27.3% attrition at the
6-month assessment. Attrition rates were not signifi-
cantly different between groups at any time point.
(p¼0.31–0.99) No differences were found on any base-
line characteristics between attriters for each group,
suggesting data was missing at random. Participant
characteristics are presented in Table 1.
The median number of instructor-led sessions

attended by subjects randomized to yoga was 14 of 24
classes (58%; mean¼12.3 classes). Among those who
attended at least one class (n¼68), the median number of
classes attended was 15 of 24 classes (63%; mean¼13.5
classes). One or more home practice logs were turned in
by 40 of 75 yoga participants (59% attending one or more
classes). A mean of 156 total minutes and 4.2 days of
yoga home practice/week were reported via logs.
For the primary outcome, both study groups had

significant reductions in RMDQ scores after 12 weeks
with a 2.05-point reduction in the yoga group (95% CI¼
�3.18, �0.92) and 1.29-point reduction in the DT group
(95% CI¼ �2.36, �0.22), and no significant differences
between groups (p¼0.34, Table 2). However, significant
differences emerged at the 6-month assessment
(p¼0.003), with RMDQ scores continuing to drop in
the yoga group and increasing toward baseline in the DT
group (Figure 2A). A 30% decrease in RMDQ scores is
considered a clinically meaningful outcome and has been
the primary outcome in recent studies.35,40 For compar-
ison purposes, the authors reanalyzed data using this
cutoff. At 6 weeks, 12 weeks, and 6 months respectively,
21%, 33%, and 24% of the DT group and 33%, 44%, and
57% of the yoga group had a 30% decrease in RMDQ
scores. The proportion achieving this clinical outcome
was significantly higher in the yoga group only at 6
months (57% versus 24%; po0.001). The results did not
change when covariates were omitted from the model, or
when missing data were imputed.
For the main secondary outcome (pain intensity), signifi-

cant differences were observed at all three time points
(p=0.001 for 6 weeks, 0.005 for 12 weeks, 0.013 for 6
months), with larger decreases in mean pain intensity for
yoga participants (Table 2; Figure 2B). The effect size was
relatively small (d¼0.30–0.38), and the mean change did not
reach clinical significance values of at least 1.0 point.42 When
comparing the group proportions of a 1.0-point change or
greater, 35% and 39% of the yoga groups versus 18% and
18% of the DT group met this cut off at 12 weeks (p¼0.037)
and 6 months (p¼0.020), respectively.
Analyses examining changes in the use of narcotic pain

medication (Appendix Table 1, available online) indicate
there were no significant differences between groups, but for
the sample as a whole, the proportion of participants using
opioid pain medications dropped significantly from 20%
to 11% at 12 weeks (p¼0.007) and 8% after 6 months
(po0.001). Significant decreases in other medical pain
treatments (p¼0.001) and self-help pain treatments
(p¼0.020) were also found across groups after 6 months.
No serious adverse events were reported during the

6-month follow-up period for study participants. Two
adverse events were identified. One participant reported
increased levels of back pain after one session and
declined to attend further. A second participant attended
seven consecutive yoga sessions and stopped attending
because his “back went out.” Neither participant directly
attributed the event to yoga practice.

DISCUSSION
In a sample of VA patients with cLBP, a hatha yoga
intervention consisting of postures, breathing, and
focused attention did not result in significantly greater
improvements at the prespecified primary endpoint of
12 weeks, but the yoga group had significantly greater
improvements after 6 months. Participants assigned to
the yoga group also had significantly greater reductions
www.ajpmonline.org



Table 2. Linear Mixed-Effects Model for Change at Post Baseline Visit in Primary and Secondary Outcomes

Variable

Baseline
score,
M (SD)

Change at
6 weeks,
M (95% CI) p-value

Change at
12 weeks,
M (95% CI) p-value

Change at
6 months,
M (95% CI) p-value

Back-related disability (RMDQ)

Yoga 9.4 (5.15) �1.02 (�2.13, 0.10) �2.05 (�3.18, 0.92) �3.37 (�4.51, �2.23)

Usual care 10.3 (5.87) �0.31 (�1.37, 0.76) �1.29 (�2.36, –0.22) �0.89 (�2.02, 0.23)

Between-group
difference

— �0.71 (�2.25, �0.83) 0.370 �0.76 (�2.31, 0.80) 0.340 �2.48 (�4.08, �0.87) 0.003

Pain intensity (BPI)

Yoga 4.64 (1.76) �0.39 (�0.72, �0.07) �0.61 (�0.94, �0.28) �0.44 (�0.78, �0.11)

Usual care 4.68 (2.16) 0.35 (0.05, �0.66) 0.04 (�0.27, 0.35) 0.15 (�0.18, 0.47)

Between-group
difference

— �0.75 (�1.20, �0.30) 0.001 �0.65 (�1.10, �0.20) 0.005 �0.59 (�1.05, �0.13) 0.013

Note: Boldface indicates statistical significance (po0.05).
BPI, Brief Pain Inventory (scale 0–10); RMDQ, Roland�Morris Disability Questionnaire (scale 0–24).
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in pain intensity than DT participants at all time points,
but the magnitude of the reduction in pain was somewhat
small. With the exception of the effect of yoga on
disability not emerging until 6 months, these findings
are generally similar to those described in prior large
RCTs of yoga for cLBP27,28 and the conclusions of
subsequent meta-analytic reviews.43–45 In a study by
Tilbrook et al.,28 yoga participants had greater improve-
ments on the RMDQ than usual-care participants, but no
differences were found on pain intensity. Sherman and
colleagues27 found that yoga was superior to self-care for
improving back-pain specific disability (RMDQ) at 12
weeks and 26 weeks, and for improving pain bother-
someness at 12 weeks. The yoga group also had greater
reductions in medication use in the Sherman et al. study.
This study extends the major findings on yoga

effectiveness for cLBP to a sample of VA patients. VA
patients are predominantly male and, on average, are
older, have higher rates of psychological disorders and
substance use,30 have fewer economic resources, are less
educated, more likely identify as a racial/ethnic minority,
and are less likely to be employed than the general U.S.
population or non�VA veterans.29 Thus, VA patients as
a whole face many health challenges, with462% having
a service-connected disability after serving their coun-
try.46 As a result, VA patients may require unique
approaches to medical care and research. When com-
pared with participants from two previous RCTs of yoga
for cLBP (Appendix Table 2, available online), the
current sample had a higher mean age, less education,
were less likely to be employed, had cLBP 4–5 years
longer, had higher rates of opioid medication use, and
18% of participants had been homeless in the last 5 years.
Although attendance rates in this study were lower than
in previous studies with community samples, many of
November 2017
the same positive effects emerged. This result highlights
the importance of yoga home practice, which cannot fully
replace instructor-led yoga sessions, but can mitigate
attendance challenges when travel is required.
By contrast with the two previous RCTs where an

effect was found earlier, significant differences on the
RMDQ did not emerge until the 6-month (26 weeks)
time point. In the current study, both groups showed
reductions in RMDQ scores at the 6-week and 12-week
time points, which is not unexpected with comparison
groups receiving placebo or usual care in cLBP trials.35,47

However, the initial improvement in RMDQ scores
among DT participants was not reflected in the pain-
intensity scores. Pain intensity increased slightly and
never improved over baseline in the DT group. This
finding may be related to the back pain�specific nature
of the RMDQ, or the fact that it refers to functional
impairment occurring on the day it is administered. This
pattern may also suggest that in older participants with a
long duration of cLBP, back pain�specific disability may
take longer to respond to yoga interventions, while other
benefits are more immediate.
In the current study, the size of decreases in RMDQ

scores were slightly smaller than those in the Sherman et
al.27 study and similar to those in the Tilbrook and
colleagues28 study, yet are considered clinically signifi-
cant.40 The mean decrease in pain intensity for all yoga
participants was not clinically significant (1.0 point).39

Among other studies of VA patients with cLBP, a study of
walking and online assistance had smaller decreases on the
RMDQ at 6 months (1.9 points), but larger decreases in pain
intensity than the present study.48 However, reductions in
disability and pain intensity for the current study were found
despite significant reductions in opioid use (all assessments)
and use of other medical and self-help pain treatments at



Figure 2. (A) Mean change in RMDQ scores; (B) mean change in pain-intensity scores.
RMDQ, Roland�Morris Disability Questionnaire; DT, delayed treatment.
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6 months (Appendix Table 1, available online). Participants
were asked not to change any pain treatment unless
medically necessary, but many participants sought to reduce
medication use and had previously tried many other medical
pain treatments with limited success. The size of effects may
also have been reduced by some experimental group
contamination, with three participants in the DT group
acknowledging they had done some yoga during the
intervention period despite being asked not to.
Other factors that may have contributed to the magnitude

of the health improvements in this study were lower attend-
ance, longer duration of cLBP, and older VA patients.
Although definitions of adequate adherence vary, previous
full-scale RCTs of yoga for cLBP27,28 reported 60%�67%
attending at least half of the 12 sessions. Of note, these studies
provided once-weekly yoga. In another RCT, significantly
lower adherence rates among twice-weekly yoga sessions
were found when compared to once-weekly sessions, but
because twice as many sessions were offered, twice-weekly
yoga participants attended a median of 16 (of 24) sessions
versus 10 (of 12) sessions for once-weekly participants.49

Thus, given the characteristics and challenges faced by VA
patients who are older, have more comorbidity, lower
incomes, and higher rates of homelessness50,51 than the
general U.S. population,29 the attendance rates for this trial
were sufficient and not unexpected.

Limitations
A study limitation was that a single yoga instructor taught all
intervention classes. The instructor can potentially influence
participant receptivity, attendance, and outcomes, and it is
unknown whether similar effects would be found for other
instructors. This concern may be mitigated by the accumu-
lation of generally similar results across multiple RCTs of
yoga for cLBP. Attrition was also higher than expected in the
current study, but did not exceed suggested guidelines, at
which bias is more likely.52

The delayed treatment comparison groupmight be viewed
as a less rigorous comparator because the groups differ in the
amount of professional attention and social contact. How-
ever, these differential effects are likely reduced with partic-
ipants already receiving ongoing health care and engaging in
various types of self-care, like exercise. The study was
designed prior to the publication of two previous RCTs
and yoga for cLBP did not have established efficacy and had
not been adequately studied in veterans. Also, yoga is
multidimensional and the components that target cLBP have
not been identified. Thus, choosing an aspect of yoga
(stretching, breathing, meditative, social) to control for
remains a challenge.53

CONCLUSIONS
The current study confirms the findings of two prior RCTs
showing that yoga interventions are safe and can reduce
pain and disability among adults with cLBP. The study also
demonstrates the effectiveness of yoga in a sample of military
veterans, a population that faces more challenges andmay be
harder to treat than non-VA populations. When considering
future implementation efforts, results suggest that although
home practice is important, efforts to facilitate transportation
and access to instructor-led sessions should be emphasized.
www.ajpmonline.org
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As with other nonpharmacological treatments for cLBP,
the effects are small to moderate in size, but can likely be
maintained long-term with yoga home practice. Yoga is
being offered at 450% of VA facilities nationwide,54 yet
most programs are not well integrated into primary care
services, may not be delivered with a systematic protocol,
capacity may be limited, and awareness of the programs may
be low.55 By demonstrating that yoga is an evidence-based
treatment for cLBP in military veterans, complementary and
integrative health researchers and VA administrators are
in a position to begin implementing yoga programs more
formally.
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