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Introductlon. Chromc low back pam (cLBP} is prevalent, especially among military veterans. Many
cLBP treatment optlons have limited benefits and are accompanied by side effects. Major efforts to
reduce opioid use and embrace nonpharmacologxcal 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 randommed 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,

‘Settlng/ Participants: One hundred and fifty military veterans with: cLBP were recruxted from a
. major Veterans Affairs Medical Center in. Callforma

4

Intervention: Yoga classes (Wwith homé 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: P art1c1pant characteristi¢s 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% Cl= —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 reglstered at www.clinicaltrials.gov NCT02524158.
Am J Prev Med 2017:53(5):599-608. Published by Elsevier Inc. on behalf of American Journal of Preventive
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INTRODUCTION

" ow back pain becomes chronic (lasting more than
L 12 weeks') in about 20%—30% of those afflicted.”
Both military veterans™ and active-duty military
personnel™ have higher rates of chronic pain than the
general U.S. population, with back pain being the most
frequently reported location of chronic pain.” In addition
to pain, individuals with chronic low back pain (cLBP)
often report symptoms and functional limitations,
including increased disability," psychological symp-
toms,”'* and reduced quality of life.'>'* In the US.,
cLBP is the leading cause of lost productivity,® the
second most common reason for physician visits,'® and
billions of dollars are spent on back pain—related health
care annually.'”

Guidelines for treating cLBP recommend a stepped
care approach,'*'” beginning with the provision of self-
care information,®® followed by medications as
needed.***" However, addiction, overdose deaths, and
other consequences have become a major concern with
opioid medications.”>** Thus, interest in nonpharmaco-
logical treatments for cLBP has increased dramatically in
recent years.z‘i"25 .

A 2007 review™ 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 RCT's on yoga for cLBP have
been completed. However, these samples’”® 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,* and
have elevated rates of psychological disorders or sub-
stance use, and more total f.'omorbidity.30 Thus, the
extent to which the results of the two prior RCTs*"**
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.****
‘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 ™ 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, fiyers 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.” In summary, inclusion
criteria consisted of VA patients, aged > 18 years , cLBP diagnosis
of =6 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 lJumbar 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,
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. and regulated breathing, Directed. attennon and bnef medltatlon
were also included. Yoga sessions were led by 4 single certified } yoga
instructor with over 7 years of experience teaching yoga to people
with cLBP. Instructors used a prestriptivé 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
individvals 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 notheld. The home:manual
included basic postures taught in class. Safety was emphasized
for Home practice and participants were encouraged to
consultt with the instructor about any home practice
CONCErnS. The intervention has been described ‘in more detail
prewously 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 randormzatlon 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 precedmg‘

‘assessments. :

Data were collected via VA medical records and questlonnau'es .

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-
iparits- were compensated $20-330 for completing each of the
assessments.

[

Measures
A'brief self-report questionnaire assessed sociodemographic char-
acteristics. Medical record data were accessed to apply enroflment
criteria and confirm medication use.

The primary out¢ome was the mean Roland—Morris Disability

Questionnaire. (RMDQ) score at 12 weeks™; consisting of 24 .

questions concerning back pain—specific functional limitations
experienced “today.” The scale has established psychometric
properties™ and was the primary outcome in other yoga for cLBP
trials, allowing for comparisons.””****
Brief Pain Inventory was used to assess pain intensity-as'the main
secondary outcome of interest.”® The 13:item: measure has been
validated with low back pain patients.”” Nonstudy treatments and
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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 weel:
All yoga practlce outside of the instructor-led yogd sessions was
tracked using weekly home practice logs: Part1c1pants 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 intcrvention
during the: informed consent process. They Teceived . the
contact information for the project coordinator and the principal
investigator, or could talk with the yoga instructor who was

" avaflable 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 Analy5|s

The Wilcoxon rank sum and Flshers exact tesls were. used to
compare demographlc 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 score™ and the
primary hypothesis was that participants randomized to yoga
wauld 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; fatigie, opioid
medication use, and other pain treatments, Linear mixéd-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 {catégorically 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 meanirigful
improvement (=30%, deciease R_MDQ”; = 1.0 point decrease
Brief Pain Inventory pain rating*®) between groups using Fisher’s
exact test. . ) .

For baseline characteristics, the authors assessed the association

with each .outcome usirfg 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 miultivariate model. The variable with the
largest p-value was removed from the model each time and only
covariates that ‘were significant at p<0.10 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 paruapa.nts with missing data at follow-up

dssessments 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 atttition was related
to baseline characteristics. The sensitivity of the results to missing data
was also examined using imputation by carrying the last data point
forward, a conservative method commonly used in clinical trials.®*
A minimum sample size of 144 subjects (72 pef group) was
selected to provide an 80% chance of detecting a moderate effect
size of d=0.50 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.®
Analyses assumed .a Type I error of 0.05, a .correlation of 0.6

Groessl et al/ Am | Prev Med 20! 7'53(5)-599 668 -

befween RMDQ score at baseline and week .12, clustering effects,
and an atlrition rate of 15% at week 12. During the study, the
tecruitment farget was increased from 144 to 150 partlapants (75
‘per group) because of slighitly 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
reviéwing eligibility criteria and willingness to attend a
physman screening examination, 64 individuals declined
participation. Another 113 individuals were interested,

v

Assessed for Eligibility, phone or in-
person: (n=385)

Exctuded: {h=177) ,

y

Not meeting inclusion criteria; 64
Declined te participate/ne foliow threugh: 113

Consented to and attended physician .
screehing examy. (n=198) - .

Excluded: {n=46)
Not meeting inclusion criteria; 20

¥

Declined to participate/no follow through: 26 |

Randomized:.{n=152)

Allocated to Yoga: (n= 76!
Completely withdrew from study (n=1)

. Mever aftended intervention (n=7)
' Reasons: 4 work or school conflict, 2
transportation, 1 no reason given

| Did pot wait & months to use yoga (n=3)
1 Frequency: 1 weekly, 2 monthly

Allocated o Delayed Treatment; (n=76}
Completely withdrew from study (n=1)

¥

Yoga Therapists {n=1
. Partici;?anis treated by Therapist A- n=68 |.

Discontinued Yaga Intervention (n=2()

. Reasons: 6 transportation, 4 non-yoga
injury, 3 work, 3 other medical, 2 housing
Momeless, 1 back pain, 1 type ¢fyoga

v

g

57 Foliowed at 6 weeks
57 Followed at 12 weeks
54 Followed at & months -

63 Followed al 6 weeks
63 Followed at 12 wesks
55 Followed at 6 months

!

1

75 Included in 17T analyses

75 Included in ITT analyseé—

Flgure 1. Flowchart of study partncnpants
ITT, intentioh to treat.
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Table 1. Patient Baseline Charactenstlcs ) : N
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pvalue

Delayed treatment {n=75)
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i (continued on next page)
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{Table 1. Patient Baseline Characteristics (continued)

Characteristic i

Delayed treatment (n_75) p-value

. Using selfhelp pain Ueatmants, yos,
RMDQ score, M (SD)
- Pain, mtenSIty (BPI)r M: (SD) .

Total (n=150)

e 66 (1 96);,

Yoga'_(n=75)'

54 (72) S
0.3 (5 87)
= 4 68 (2 16)

s 083

( 18) |
4 64 (:1 76)

Note: Values are n (%) unless otherwnse indicated. Boldface Indicates statistical sugmﬁcance {p<0.05). -
BP, Brief Pain Inventory (scale 0-10); cLBP, chronic low back pam. GED, General Educational Development test . RMDQ, Roland—Motris Disability

Questuonnawe (scale 0-24); VA Veterans Affairs.

but either postponed or failed to attend the screening
examination. The remaining 198 potential participarits
attended the $creening. Twenty were not eligible and 26
were eligible but never attended the bageline assessment
and randomization. Of the 152 assessed and randomized,
two participants .Jater 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 differént between groups at any time point.
(p=0.31-0.99) 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%; mean=12.3 classes). Among thosé who

attended at least one class (n=68), the median number of

classes attended was 15 of 24 classes (63%; mean=13.5
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 scotes after 12 .weeks
with a-2.05-point reduction in the yoga group (95% Cl=
—3.18, —0.92) and 1.29-point reduction in the DT group
(95% CI= —2.36, —0.22), and no significant differences
between groups (p=0.34, Table 2). However, significarit
differences’ emerged at ‘the 6-month -assessment
(p=0.003), 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 beeri
the primary outcome in recent studies*** 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%; p < 0.001). The results did not
change when covariates were omitted from the model or
when missing data were imputed.

For the main secondary outcome (pain mten51ty), 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 sizé was
relatively small (d=0.30-0.38), and the mean change did not
reach clinical significance values of at least 1.0 point.”> 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 (p=0.037)
and 6 months (p=0.020), respectively.

Analyses examnining 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 participarits using

opioid pain medications dropped significantly from 20%
to 11% at 12 weeks (p=0.007) and 8% after 6 months
(p<0.001). Signiftcarit decreas& in {other medical pain
treatments (p=0001) and self-help pain treatments
(p=0.020) 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 résult 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
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Table 2. Lmear Mixed- Eﬁects Model for Change at Post Basehne Visit in Primary and Secondary Qutcomes - '

Basellne Change at . Change.'at Change at
: score, 6 weeks; ° i 12 weeks, ‘ 6 months, -
Varlable ‘M (SD) M (95% CI} pvalue- M (95% Cl) pvalue M (95% CI)y pvalue
ke oy D0 F L E % T i
Yosa 337 (-4.51, -2, 29 i
“E Usual care i h:r“:OBQ (—2 02 10, 23) . "
Between-group 0.340

differance
CERC A laswery

—0.75 (-1.20, —0.30)

Between-group
-difference

—~2.48 (—4 08, —0. 87)

Note Boldface indicates statistical significance (p<0 0b).

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, thesefindings
are generally similar to those described in prior large

RCTs of yoga for ¢LBP*”*® and the conclusions of

subsequent meta-analytlc reviews.* ™ In a study. by
Tilbrook et al.,”® yoga participants had greater improve-
ments on the RMDQ than usual-care participants, but no
differences were found on pain intensity. Sherman and
colleagues™ 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 patiénts. VA
patients- are predominantly male and, on average, are

older, have higher rates of psychological disorders and .

substance use,” 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.”® Thus, VA patients as
a whole face many health challenges, with >62% having
a semce -connected disability after serving their coun-
try ¢ As a result, VA patients may requiré unique
approaches to medical care and research. When com:
pared with participants from two previous RCTs of yoga
for- cLBP (Appendix Table 2, available onlin€), 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

'BPI, Brief Pain Inventory (scale 0-10); RMDQ, Roland—Morris Disability Questichnaire (scale 0-24),

the same positive effects emerged. This result highlights
the importarice 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, whichi is not unexpected with comparison
groups receiving placebo or usual care in cLBP trials.*>*
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 natire
of the RMDQ, or the fact that. it refers to functional
impairiment 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.z?'_,,study and similar to. those in the Tilbrook and

co]leagues study, yet are considered.clinically signifi-

“cant® The ‘mean decrease in pain intensity for all yoga

participants was not clinically significant (1.0 point).”

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.*® 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 treatménts at
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Figure 2. {A) Mean change in RMDQ scores; (B) mean change in pain-inténsity-scores.

RMDQ, Roland=Morris Disability Questionnaire;-DT, delayed treatment.

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 .¢(LBP, and older VA patients.
Although definitions of adequate adherence vary, previous
full-scale RCT's of yoga for cLBP***® 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 mariy sessions were offered, 'twice-{veékly
yoga participants attended a median of 16 (of 24) se’msions
versus 10" (of 12) sessions for once-weekly participants.”’
Thus, given the characteristics and challenges faced by VA
patients who are older, have more comorbidity, lower
incomes, and higher rates of homelessness™" than the
general US. population,” 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 expecteéd in the
current study, but did not exceed suggested guidelines, at
which bias is'more likely.”

The delayed treatment comparison group might be viewed
as a less rigorous comparator because the groups differ in the
amount of professional attention and social contact. How-
ever, these differeritial effects are hkely reduced with partic-
ipants already receiving ongoing health care and engaging in
various types ofself-care; like exercise. The study was
designed prior' to the publication of two previous RCT
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.

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 and may 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: sme, but can likely be

maintained long-term with yoga home practice. Yoga is

being offered at >50%-of VA facilities nationwide,™ yet
most programs are not well integrated into primary care
services, may not be delivered with a systematic protocol,
capaaty may be limited, and awarenéss of thé programs may
be low.” 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.

ACKNOWLEDGMENTS

This. research was funded by a grant from Veteran
Affairs Rehabilitation Research and Development (Grant
#RX000474),

The authors would like to thank Camilla Sinclair, who served’

. as the ‘lead yoga instructor for all main intervention -cohorts;
llanit Young and. Eric Eichler who donated time as yoga
instructors for delayed treatment sessions; and Debora .Good-
mahn, Meghan Malya, Neil Yetz, .and. Danlelle Casteel who
assisted with assessments. -

EJG DGC, JLW, JEB, JHA, and SB were involved in the
conceptualization and design of the study. BEJG, LL, and LS
were involved in the analysis of the data and thé initial draft of
the ‘ma’nuécript. Al authors were involved-in interpretation of
‘data, revision of the manuscript, and approved the final version.

No financial dlsclosures were . reported by the authors of
this paper. e

SUPPLEMENTAL MATERIAL )

Supplemental materials associated with this article can be
found in the onling version at https:;//doi org/io 1016/].
amepre.2017.05.019,

REFERENCES'

1. Koes BW, van Tulder M, Lin CW, Macedo LG, McAuley J; Maher C,

" Anupdated overview of clinical guidelinesfor the management of non-
specific low back pain in primary care. Eur Spine J. 2010;19(12):2075-
2094, Hetps://doi. org/10. 1007/500586-010-1502- -Y.

2. Von Korff M, Saunders K. The course of back pain in primary care,
Spine (Phila Pa 1976), 1996;21(24):2833-2837. hitpsi/dol.org/10.1097/
"00007632-199612150-00004.

3. Goulet JL, Kerns RD,, Bair M, -t al. The musculoskeletal- diagnosis
cohort: examining pain and pain care among veterans. Pain. 2016;157
(8):1696-1703. https://doi.org/L0.1097/].pain 0000000000000567.

4. Kerns RD; Otis J, Rosenberg R, Reid MC. Veterans’ reports of pain and
associations with ratings of health, health-risk, behaviors, affective
distress, and use of the healthcare system, J Rehab R D. 2003;40(5):371-
.379. https://doi.orgf10:1682/JRRD:2003.09. 0371

5. Knox ], Qrchowski ], Scher'DL, Owens BD, Burks R, Belmont Pl. The .

incidence of low back pain in'active duly United Stales military service
. members. Spine (Phila Pa 1976). 201'1;36(18):1492—1500. https://doi.
org/10.1697/BRS.0b013e3181£40ddd.

November 2017

Downloaded for Anonymous User (n/a) at Campbell Umversuy from ClinicalKey.com by Elsevier on May'31, 2018.

6. Roy TC. Diagnoses and mechanisms of musculoskeletal injuries in an

infantry brigade combat team deployed to Afghanistan evaluated by

the brigade physical therapist. Mil Med. 2011;176(2):903-908. https /fdoi.

org/10. 72(}5."MILMED D-11-00006, + .

LewHL,Otls]D ‘Tun C, Kems RD, ClarkMEC1ﬁ1DX.Preva.lence0f‘

chronic. pain, posttraurmatic. stress disorder, and persistent postconcussive

symptoms in. OIF/OEF veterans: polytrauma ‘dinical triad. 7 Rehab R D,

200%;46{6):697-702. https//dof.org/10.1682/JRRD.2009.01.0006,

8. Guo HR, Tanaka S, Halperin WE, Cameron LL. Back pain prevalence

in U.S. industry and estimates of lost warkdays. Am.J Public Healih.

1999:89(7):1029-1035. https://doi, orgno' 2105/AJPH 89.7.1029.

Currie SR, Wang J. Chronic back pain and major depression in the

general Canadlan population. Pain. 2004;107(1-2):54-60. https://dui,

org/10: 1016/) Pain.2003.09,015.

10. Sullivan M]J, Reesor K, Mikail $, Fisher R, The treatmient of depression
in chronic low back pain: review and recommendations. Pair. 1992;50
.(1%5-13, hutpsi//doi.org/10.1016/0304-3959(92)50107-M,

. Manchikanti L, -Pampati V, Beyer C, Damron K, Barnhill RGC.
Evaluation of psychological status in chronic low back pain; compar-
ison with general population. Pain Physician. 2002;5(2):149-155,

N

o

1

=

12. Thompson M, Chiasson R, Loisel P, Beseminn LCM; Pranger T. A

“sailor's pain Vélerans' musculoskeléial-disﬁrders, chronic pa'in,‘and
disability.' Can Fam Physician. 2008;55(11):1085-1088.

. ‘Burstrom K, Johannesson M, Diderichsen F. Swedish population -
‘health-related quality. of life results using the EQ-5D. Qual- Life Res.
2001;10(7):621-635, https://doi.org/10.1023/4:1013171831202,

14. Kosinski MR, Schein JR, Vallow SM, et al. An.observational study of
health-related quality of life and pain outcomes in chronic 1ow back
pain patients treated with fentanyl transdermal system Cuir.Med Res
Opm 2005;21(6):849-862, https://doi.org/10. 1185;’030079905)(46377

: Marray CJ; Atkinson.C, Bhalla K, et al. The state of U.S. health, 1990-
2010: burden of diseases, injuries, dnd risk factors. JAMA. 2013;310(6):
591-608. hitps://doi.org/10.1001jama.2013.13805. ) i .

16. Deyo RA, Mirza SK, Martin BI. Back pain prevalence and visit rates:

L
BN

1

w

- ‘estimates from U.S. national. surveys; 2002, Spine. 2006; 31(23) 2724-

2727. ttps://doi.org/10.1097/01.brs. 0000244618.06877.cd.

. Luo X, Pietrobon R, Sun SX, Liu GG, Hey L. Estimates and pattems of
direct-health care ‘expenditures among individuals with back pain in
the United States. Spine (Phila Pa 1976). 2004;29(1):79-86. hitps://doi,
org/10.1097/01,BRS,0000105527.13866.0F,

18, Lee D. Low back pain intervention: conservative or surgical? J Surg

Orthop Adv. 2003{12(4):200-202.

19. Von Korff M, Moore JC. Stepped care for back pain: activating
approaches for primary care. Ann Intern Med, 2001; 3134(5-Pt 2):911-917,
httpsy//doi.org/10.7326/0003-4819-134-9_Part_2-200105011-00016.

20, Chou R, Qaseem A, Stiow V, et.al Diagrmsis-and.t:éatrhent of low back

pain: -a joint. clinical practice guideline from.the’ American College of

Physicians and the American Pain Society: Amn Intern Med. 20073147

7] 478—491 https: //dok: org/10. 7326/0003- 4819 147.-7-200710020-00006.

Chou R, Hitffman LH, Medicatiohs for actite and chronic low back pain: a

review of the evidence for an American Pain Society/American: Collége of

Physicians clinical practice guideline: Ann Intern Med. 2007;147(7):505-514.

hitps:/fdotiorg/10.7326/0003-4819-147-7:2007 10020-00008,

Banerjee G, Edelman EJ, Barry DT, et al. Non-niedical use of

prescription opioids is associatéd with heroih initiation" among (03 S

veterans: a_prospective cohort study Addiction. 2016;111(11):2021~

1

~J

21

—

22

N

¥ 2031. Littpsi//doi. orgf10.1111/add, 13491,

23.

(98]

Miller M, Barber CW, Leatherman'S;et al, Prescription opioid duration
of action and the risk of uninteftional overdose among patienits
receiving opioid therapy. JAMA Tritern Med. 2015;175(4):608-615,
<https://doi.orgf10.1001 jamwainternmed 2014.8071,
24. Di lotio D, Henley E; Doughty A. A survey of primary care physician
practice patterns and adherende to acute' low back problem guidelines.
Arch Fam Med, 2000:9(10):1015-1021, https://doi. org/ 10.1001/archfami.9.
10.1015.

Far narcanal-nea anlv N athar neae urithant narmicoinn Cnmirinht AR Bloaviar Tne . Al rinhtc racarad



608

25,

26.

27,

28.

29.

30.

31

32,

Freburger JK; Carey TS, Ho]mes GM. Physician referrals to physical
therapists for the treatment of spine disorders. Spine J. 2005; i5(3):530-
541. https://doi.org/10:1016/j.spinee.2005.03.008.

Chou R, Huffman LH. Nonpharmacolagic therapies for acute and chronic
low back pain: a review of the evidence for an APS/American College of
Physicians clinical practice guideline. Arn Intern Med, 2007:147(7):A492-
A504, hitps://doi.org/ 10.7326/0003-4819-147-7-200710020-00007.
Sherman KJ, Cherkin DC, Wellman RD, et al. A randomized trial
comparing yoga, stretchinig, and a self-care book for chronic low back
pain. Arch Intern Med. 2011:171(22):2019-2026, https://doi.org/
10,1001 /archinternmed.2011.524,

Tilbrook HE, Cox H, Hewitt CE, et al. Yoga for chronic low back pain:
a randomized trial. Aun Intern Med. 2011;155(9):569-578. https://doi.
org/10.7326/0003-4819-155-9-201111010-00003. '

Agha Z; Lofgren RP, VanRuiswyk ]V, Layde PM. Are patients ‘at
Veterans Affairs medical Centers sicker? A comparative analysis of
health status and medical resource use. Arch Intern Med. 2000;160
(21):3252-3257. https://doi.org/10.100i/archinte. 160:21.3252,

Finney W, Willenbring ML, Moos REL Improving the qality of VA care
for patients with substance-use disorders: the Quality Enhancement
Research Initiative (QUERI) substance abuse module, Med Care. 2000:38
(6 suppl 1):1105-1113, https://doi.orp/10.1097/00005650-200006001-00011,
Groessl EJ, Weingart KR, Aschbacher K, Pada L, Baxi S. Yoga for
veterans with chronic low-back pain. j Altern Complement Med.
2008;14(9):1123-1129. https://doi.org/10.1089/acm:2008.0020.

Groessl EJ, Weingart KR, Johnson N, Baxi §. The benefits of yoga for
women veterans with chronic low back pain. f Altern Complement

;' Med. 2012;18(9):832-838. hitps://doi.org/10.1089/acm.2010.0657.
.33,

Groessl EJ, Schmalzl L, Maiya M, et al. Yoga for-veterans with chronic low

~back pain: design and methods of a randomized clinical trial. Conternp Clin

~ Trials. 201648:110-118; https:/doi.org/10.1016/.cct.2016.04.006,

34

35.

36.

37

38.

39.

40,

41.

Roland M; Fairbank J. The Roland-Morris Disability Questionnaire and the
Oswestry Disability Questionnaire, Spine (Phila Pa 1976). 2000,25(24):
3115-3124. https:/.’dbi.org/10.}097/0000763_2-200012150-00006.

Cherkin DC, Sherman KJ, Balderson BH, et al. Effect of mindfulness-
based stress reduction vs cognitive behavioral therapy or usual care
on back pain and functional limitations in adults with chronic low
back pain: a randomized clinical trfal }AMA 2016; 315(12) 1240-1249.
https://doi. org/10.1001/jama.2016:2323.

Cleeland €S, Ryan KM. Pain assessment: global use of thé Brief Pain
Inventory.. Ann Acad Med Singapore, 1994; 123(2)1129-138. ’

Keller S, Bann CM, Dodd SL, Schein J, Mendoza TR, Cleeland CS. .
Validity of the brief.pain inventory for use .in documenting the

outcomes of pahents with nohcancer pain. Clin' J Pain, 2004;20(5):
309-318. https {/doi. org/10.1097/00002508-200409000-00005.
Wetherell JL, Afari N, Rutledge T, et al. A randomized, controlled trial
of ‘acceptance and commitment therapy and cognitive-behavioral
therapy for chronic pain. Pain. 20113152(9):2098-2107. https://do,
org/10.1016/j.pain.2011:05.016.

Bombardier C, Hayden ], Beaton DE. Minimal clinically timportant differ-
ence. Low back pain: outcome measures. ] Rheurmatol. 2001;28(2):431-438.
Ostelo RW, Deyo RA, Stratford P, et al. Interpreting change scores for
pain and functional status in low back pain: towards international

-consensus regarding minimal important change. Spine (Phila Pa 1976).

2008;33(1):90-94, https;//doi,org/10.1097/BRS.0b01 3e31815¢3a10,
Diggle PJ, Heagerty P, Liang KY, Zeger SL. Analysis of Longitudingl
Data. Oxford, UK: Oxford University Press, 2002, L7

42..

43.

45;

46,

Groessl et al / Am ] Prev Med 2017;53(5):599-608

I;workm RH, Turk DC, Wyrwich KW, et al. Interpreting the clinical
ihportance of freatment outcomes in chronic pain clinical trials:
IMMPACT ‘recorhmendations. J Pain. 2008;9(2):105-121. hittps:f/doi:
otg/10.1016/j.jpain.2007.09.005.

Chou R, Deyo R, Eriedly J,.et al. Noninvasive Treatments for Low Back
Pain. February Report No.: 16-EHC004-EF. Rockville, MD: Agency lor
Healthcare Research and Quality, 2016,

. Cramer H, Lauche R, Haller H, Dobos G. A systematic review and

mieta-analysis of yoga for low, back pain. Clin J Pain. 2013;29(5):450-
460. hetps://doi.org/10,1097/AJP.0b0L3¢31825¢1492.

Goode AP, Coeytaux RR, McDuffie J,-et al. An evidence map of yoga
for low back pain, Complement Ther Med. 2016;25:170-177. https://doi.
01g/10.1016/j.ctim.2016.02.016.

Departmerit of Veterans Affairs. Annual Bengfits Reports, 2000 to2013;

" Veterans Health Administrafion, Table A: VHA Enrollment, Expendi-

47.

48.

9.

tures, and Patients National Vital Signs, September Reporting 2000 to
2013, Washington, DC: Veterans Benefits Administration, National
Cenler for Velerans Analysis and Statistics, 2015, '
Atkinson JH, Slater MA, Williams RA, et al: A placebo-controlled
tandomized clinical trial of nortriptyline for chronic low back
pain; Pain. 1998;76(3):287-296. https://doi.org/10.1016/50304-3959(98)
00064-5, ‘
Krein SL, Kadri R, Hughes M, et al. Pedometer-based internet-
mediated intervention for adults with chroniclow back pain: random-
ized controlled trial. J Med Internet Res, 2013; 15(8) :e181. https://doi.
org/10. 2196/;m1r 2605.

Saper RB, Boah AR, Keosaian ], Cerrada C, Weinberg J, Sherman KJ.
Comparing once- versus twice-weekly yoga classes for chronic low

. back pain in predominantly low:income minorities: a_randomized

50,

5L

52.

53.

54,

55.

dosing trial, Evid Based Complement Alternat Med. 2013;2013:658030.
https://doi.org/10.1155/2013/658030, :

Office of Planning and Community Development. The 2013 Aunual
Homeless' Assessment Report (AHAR) fo Congress, Part 1: Point-in-
Time Estimates of Homelessness, Washington, DC: Department of
Heusing and Urban Development, 2013.

Baggett TP, O'Connell JJ, Singer' DE, Rigotti NA. The unmet
health. care needs of homeless adults: a national study. Am J Public
Health. 2010;100(7): 1326- 1333, Hittps: Jidoi. orgll() 2105.’A]PH 2009,
180109,

Furlan AD, Pennick V, Bombardier C, van Tulder M, Editorial Board
Cochrane Back Review Group. 2009 updated method guidelines

for systematic reviews in the Cochrane Back Review.Group. Spine.

(Phila Pa 1976). 2009;34(18):1929-1941. hitps://doi:org/10.1097/BRS.
0b013e3181b1c99f.

Park. CI, Groessl E, Maiya M, et al. Comparison groups in yoga
research: a systematic. review and critical evaluation. of the literature.
Complement Ther Med. 2014 £22(5):920-929, https://doi.org/ 10,1016,
clim.2014.08.008,

Cottreau M, Kotar T, Schelach K, et.al. FY 2015 VHA Complementary
and Integrative Health (CIH) Services. Washington. DC: Health-
care Analysis & Information Group, Department of Veterans Affairs,

2015,

Taylor S, Bolton R Huynh A, Dvorin K, Elwy R, Bokhour BG.
Facilitators, Challenges and Strategies to Adoprmg and. Implementing
Complementary and Integrative Health Therapies. Washmgton, DC:
Department of Veterans Affairs, Office of Patient-Centered Care and
Cultural Trarisformation -and Health Services ‘Research and
Devélopment, Quality Enhancement Research Initiative, 2015.

www.ajpmonline.org

Downloaded for Anonymous User {n/a) at Campbell University from ClinicalKey.com by Elsev:er on May 31, 2018.

Fae narcanal noa anl

i N athar neac suithant nasmicoian  Canurmht @0

N1R Wicawiar o rinhte rﬂcnﬂrﬁd

L

-



Noninvasive Treatments for Acute, Subacute, and Chronic Low Back Pain

+

CLINICAL GUIDELINE

Figure. Summary of the American Collegé of Physicians guideline on noninvasive treatments for acite, subacute, or chronic

low back pain.

™

American College of Physidians
tLeading Internal Medicine, Improving Lives

Summary of the Aferican College of Physicians Guideline on Noninvasive Treatments for Acute, Subacute, or Chronic Low Back Pain

Disease/ Condition

Low back pain .

Target Audience

All clinictans

Target Patient Popufation

Adults with acute, subacute, or chronic Tow.back pain

Interventions Evaluated

Pharmacologic interventions: NSAIDs, nanopioid analgesics, oplold analgesics, tramadol and tapentadol, antidepressants, SMRs,

benzodiazepines, corticosteroids, antiepileptic drugs

Nonpharmacologic interventions: interdisciplinary or multicomponent rehabilitation; psychological therapies; exercise and
related interventions, such as yoga:or tai chi; complementary and alternative medicine therapies, including spinal manipulation,
acupuncture, and massage; passive physical modalities, such as heat, cold, ultrasound, transcutaneous electrical nerve
stimulation, electrical muscle stimulation, interferential therapy, short-wave diathermy, tractton, LLLT, lumbar supports/braces

Qutcomes Evaluated

Pain, function, health-related quality-of Iife, work disabliity/return to work, global improvement, number of back pain episodes
or time between episades, patient satisfaction, adverse effects

"Benefits

Acute low back pain =
Pharmacologic
NSAIDs: improved pafn and function (small effect)
SMRs: Improved pain (small etfect)
Nonpharmacologic
Heat wrap: improved pain and function(moderate effect)
Massage: improved pain and function (at 1 but not 5 wkj (small to' moderate effect)
Actpuncture: impraved pain (small effect)
Spinal manipulation: Improved function (small effect)

Chronic low back pain
Pharmacologic
NSAIDs: improved pain (smafl to moderate effect) and function (no to smail effact)
Oplolds: improved pain and function (smali effect)
Tramacdol: improved pain {moderate effect) and function (small effect)
Buprenoarphine (patch or sublingual): improved pain (small effect)
Duloxeting: improved pain and function (small effect)
Nonpharmacologic
Exercise: improved pain and function (small effect)
Motor control exercise; improved pain (moderate effect) and function (smafl effect)
Tai‘chi: improved pain (moderate effect) and function (small effect)
Mindfulriess-based stress reduction: improved pain and function (small effect)
Yoga: improved paln and function {small to modetate effect, depending on comparatar)
Progressive relaxation: Improved pain and function (moderate effect}
Multidisciplinary rehabilitation: improved pain (moderate effect) and function (no to small effect}
Acupuncture: impraved pain {moderate effect) and function (no to maderate effect, depending ob comparator)
LLLT: improved pain and function:(small effect)
Electromyography bicfeedback: improved pain (moderate effect)
Operant therapy: improved pain {small effect)
Cognitive behavioral therapy: improved pain (moderate effect)
Spinal manipulation: improved pain {(small effect)
+

Radicular low back pain
Exercise: improved pain ar function (small effect)’

Harms:

Generally paorly reported

Pharmacologic '

NSAIDs: increased adverse effects compared with placebo and acetaminophen (COX-2-selective NSAIDs decreased risk for
adverse effects compared with traditional NSAIDs}

Opiocids: nausea, dizziness, constipation, vamiting, somnelence, and-dry mouth

SMRs: increased risk for any adverse event and central nervous system adverse events {mostly sedation)

Benzodiazepines: somnolence, fatigue, lightheadedness

Antidepressants: increased risk far any adverse event

MNenpharmacologic .
Poorly reported, but no increase in serious adverse effects !

Annals.org

Continued on following page

Annals of lnternal Medicine

Dowuloaded From: http:[/annals.orgfpdfacces.s.ashx?url=’t’data.’journals_laim/ﬂ! oun 02/15/2017
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Noninvasive Freatments for Acute, Subacute, and Chronic Low Back Pain

Figure-Continued

Recommendation 1: Given that most patients with acute or subacute low back pain improve over time regardliess of treatment,
clinicians and patients should select nonpharmacolegic treatment with superficial heat {moderate-quality evidence), massage,
acupuncture, or spinal manipulation (low-quality evidence). If pharmacologic treatment is desired, clinicians and patients
should select nonsteroidal anti-inflammatory drugs or skeletal muscle relaxants (moderate-quality evidence). (Grade: strong
recormmendation)

Recommendations

Recommendation 2: For patients with chronic low back pain, clinicians and patients should initially select nonpharmacologic
treatment with exercise, multidisciplinary rehabilitation, acupuncture, mindfulness-based stress reduction (moderate-guality
evidence), tai chi, yoga, motor control exercise, progressive refaxation, electromyography biofeedbactk, fow-level laser therapy,
opsrant therapy, cognitive behavioral therapy, or spinal manipulation (low-quality evidence). (Grade; strong recommendation)

moderate-quality evidence)

Recommendztion 3: In patients with chronic low back pain who have had an inadequate response to nonpharmacologic
therapy, clinicians and patients should consider pharmacologic treatment with nonsteroidal anti-inflammatory drags as
first-line therapy, or tramadol or duloxetine as second-fine therapy. Clinicians should only consider opioids as an option in
patients who have failed the aforementioned treatments and only if the potential benefits outweigh the risks for individual
patients and after a discussion of known risks and realistic benefits with patients. (Grade: wealk recommendation,

High-Value Care

Clinicians should reassure patients that acute or subacute low back pain usually improves over time regardless.of treatment and
should avoid prescribing costly and potentiafly harmful treatments. Systemic stereids were not shown to provide benefit and
should not be prescribed for patients with acute or subacute low back pain, even with radicular symptoms. For treatment of
chronic low back pain, clinfcians should select therapies that have the fewest harms and lowest costs. Cliniclans should avoid
preseribing costly therapies and those with substantial potential harms, such as long-term opioids, and pharmacclogic therapies
that were not shown to be effective, such as tricyclic antidepressants and selective serotonin reuptake inhibitors.

Clinical Considerations

3

clear differences compared with controls.

Clinicians shoutd inform patients with acute or subacute low back pain of the generally very favorable outcame, Thus, patients can
avoid.potentially harmful and costly tests and treatments.

Clinicians should advise patients with acute, subacute, or chronic low back pain to remain active as tolerated.

Improvements in pain and function due to pharmacologic and nonpharmacologic interventions were small and often showed no

Few differences in recommended theraples were found when they were studied in head-to-head trials. Therefore, clinicians should
base treatment recommendations on patient preferences that also minimize harms and costs.

COX-2 = ¢cyclooxygenase-Z; LLLT = low-lgvel laser therapy; NSAID = nonsteroidal anti-inflammatory drug; SMR = skeletal muscle relaxant.

dence) and a moderate effect on pain with no clear
effect’ on function compared with sham acupuncture
(low-quality evidence). Moderate-quality evidence
showed that mindfulness-based stress reduction re-
sulted in small improvements in pain and function
(small effect), and 1 study showed that it was equivalent
to CBT for improving back pain and function.
Low-quality evidence showed that tai chi had a
moderate effect on pain and a small effect on function.
Tai chi sessions in included studies lasted 40 to 45 min-
utes and were done 2 to 5 times per week for 10 to 24
weeks., Low-quality evidence showed that yoga im-
proved pain and function by a moderate amount com-
pared with usual care and by a small amount compared
with education. Low-quality evidence showed that MCE
had a moderate effect on pain and a small effect on
function. Motor control exercise, tai chi, and yoga were
favored over general exercise (low-quality evidence).
Low-quality evidence showed that progressive re-
laxaticn had a moderate effect on pain and function,
electromyography bicfeedback and CBT each had a
moderate effect on pain and no effect on function, and
operant therapy had a small effect on pain and no ef-
fect on function. Low-guality evidence showed that
LLLT had a small effect on pain and function. Low-
quality evidence showed that spinal manipuiation had a
small effect on pain compared with inert treatment but
no effect compared with sham manipulation. There
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were no clear differences between spinal manipulation
and other active interventions (moderate-quality
evidence).

Harms were poorly reperted for nonpharmacologic
therapies, although no serious harms were reported for
any of the recommended interventions. Muscle sore-
ness was reported for exercise, massage, and spinal
manipulation.

Ultrasound, TENS, and Kinesio taping had no effect
on pain or function compared with control treatments
{low-quality evidence). _

Recommendation -3: In patients with chronic low

back pain who have had an inadequate response to

nonpharmacologic therapy, clinicians and patients
should consider pharmacologic treatment with non-
steroidal anti-inflammatory drugs as first-line therapy, or
tramadol! or duloxetine as second-fine therapy. Clini-
cians should only consider opioids as an option in pa-
tients who have failed the aforementioned treatments
and only if the potential benefits outweigh the risks for
individual patients and after a discussion. of known risks

.and realistic benefits with patients. (Grade: weak recom-

mendation, moderate-quality evidence)

Pharmacologic therapy should be considered for
patients with chronic low hack pain who do not im-
prove with nonpharmacologic interventions. Nonsteroi-
dal anti-inflammatory drugs had a small to moderate
effect on pain {(moderate-quality evidence) and no to
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