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Key Messages

Purpose of Review

To assess evidence on noninvasive, nonpharmacological treatments for common chronic pain
conditions, focusing on whether improvements are seen for at least one month post-intervention.

Key Messages

e A number of nonpharmacological interventions may improve function or pain outcomes
1 month to 1 year after the completion of therapy; evidence for some treatments and
conditions is limited.

e Exercise, acupuncture, multidisciplinary rehabilitation, mind-body and mindfulness
practices and psychological therapies such as cognitive-behavioral therapy may improve
function or pain outcomes for specific chronic pain conditions.

e There was no evidence suggesting serious harms from any of the interventions studied,
although data on harms were limited.

e Additional comparative evidence with data on the sustainability of effects on function
and pain outcomes is particularly needed for chronic tension headache, as well as for
osteoarthritis, chronic neck pain, and fibromyalgia.
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This report is based on research conducted by an Evidence-based Practice Center (EPC) under
contract to the Agency for Healthcare Research and Quality (AHRQ), Rockville, MD (Contract
No. xxx-xxxx-xxxxX). The findings and conclusions in this document are those of the authors,
who are responsible for its contents; the findings and conclusions do not necessarily represent the
views of AHRQ. Therefore, no statement in this report should be construed as an official
position of AHRQ or of the U.S. Department of Health and Human Services.
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decisions and thereby improve the quality of health care services. This report is not intended to
be a substitute for the application of clinical judgment. Anyone who makes decisions concerning
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reference and in conjunction with all other pertinent information, i.e., in the context of available
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This report is made available to the public under the terms of a licensing agreement between the
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permission of copyright holders.

AHRQ or U.S. Department of Health and Human Services endorsement of any derivative
products that may be developed from this report, such as clinical practice guidelines, other
quality enhancement tools, or reimbursement or coverage policies may not be stated or implied.
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Noninvasive, Nonpharmacological Treatment for
Chronic Pain: A Systematic Review

Structured Abstract

Objectives. To assess the effectiveness of noninvasive, nonpharmacological treatment for
selected chronic pain conditions, particularly as alternatives to opioids and other
pharmacological treatments, with a focus on evaluating which interventions provide improved
function and pain outcomes for at least 1 month post-intervention.

Data sources. Electronic databases (Ovid MEDLINE®, Cochrane Central Register of Controlled
Trials, Cochrane Database of Systematic Reviews, no restriction on publication date), reference
lists, and ClinicalTrials.gov.

Review methods. Using predefined criteria, we selected randomized controlled trials of
noninvasive, nonpharmacological treatments for five common chronic pain conditions (low back
pain, neck pain, osteoarthritis of the knee, hip or hand, fiboromyalgia, and tension headache) that
addressed efficacy or harms compared with usual care, no treatment, waitlist, placebo, or sham
intervention; compared with pharmacological therapy; or compared with exercise. The quality of
included studies was assessed, data were extracted, and results were summarized quantitatively
and qualitatively. Only trials reporting results for at least 1 month post-intervention were
included. We focused on evaluating the persistence of effects for therapies beyond the course of
treatment at short-term followup (1 to 6 months following completion of treatment),
intermediate-term followup (6 to 12 months), and long- term followup (>12 months).

Results. 205 publications (192 trials) were included in the review. Many included trials were
small and the majority of patients were female. In general, there was little followup beyond 1
year after completion of treatment. Most trials enrolled patients who experienced a moderate
pain intensity (e.g., >5 on a 0 to 10 point numeric rating scale for pain) and duration of
symptoms ranging from 3 months to >15 years.

Chronic low back pain: Function improved slightly in the short term with massage, yoga, and
psychological therapies (Strength of evidence [SOE]: Moderate) and with exercise, acupuncture,
low-level laser therapy, mindfulness-based stress reduction (MBSR), spinal manipulation, and
multidisciplinary rehabilitation (SOE: Low), compared with usual care or inactive controls.
Effects on function continued into the intermediate term for yoga, MBSR, spinal manipulation,
multidisciplinary rehabilitation (SOE: Low), and psychological therapies (SOE: Moderate).
Psychological therapies, were associated with slightly greater improvement than usual care or an
attention control on both function and pain at short-term, intermediate-term, and long-term
followup (SOE: Moderate). Improvements in pain persisted into the intermediate term for
exercise, massage and yoga (moderate effect, SOE: Low), MBSR (small effect, SOE: Low) as
well as spinal manipulation, psychological therapies, and multidisciplinary rehabilitation (small
effects, SOE: Moderate). For acupuncture there was no difference in pain at intermediate term,
but a slight improvement at long-term (SOE: Low). Effects on function were generally smaller
than effects on pain. Multidisciplinary rehabilitation slightly improved pain at short and
intermediate terms compared with exercise (SOE: Moderate). High-intensity multidisciplinary
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rehabilitation (>20 hours/week or >80 hours total) was not clearly better than non-high-intensity
programs.

Chronic neck pain: In the short- and intermediate-term studies, acupuncture and Alexander
Technique slightly improved function compared with usual care (both interventions), sham
acupuncture, or sham laser (SOE: Low), but no improvement in pain was seen at any time frame
(SOE: Low). Short-term, moderate effects on function and pain were seen for low-level laser
therapy (SOE: Moderate).

Osteoarthritis: For knee osteoarthritis, only exercise and ultrasound demonstrated small
short-term improvements in function compared with usual care, an attention control or sham
procedure (SOE: Moderate for exercise, Low for ultrasound). Effects were sustained into the
intermediate term only for exercise (SOE: Low), which was also associated moderate
improvement in pain (SOE: Low). Long-term, the small improvement in function seen with
exercise was sustained, but there was no clear effect on pain (SOE: Low). Evidence was sparse
on interventions for hip and hand osteoarthritis. Exercise for hip osteoarthritis was associated
with slightly greater function and pain improvement than usual care in the short term (SOE:
Low). The effect on function was sustained intermediate term (SOE: Low).

Fibromyalgia: Function improved slightly in the short term with cognitive behavioral therapy
(CBT) and tai chi and gigong mind-body practices (SOE: Low) and with acupuncture (SOE:
Moderate). Improvements in pain were seen in the short term with exercise (SOE: Moderate)
and mind body practices (SOE: Low). Small functional improvement continued into the
intermediate term for acupuncture and cognitive behavioral therapy CBT (SOE: Low) and was
seen for myofascial release massage and multidisciplinary rehabilitation (SOE: Low). Long term,
small improvements in function continued for multidisciplinary rehabilitation but not for
exercise or massage (SOE: Low for all) and no clear impact on pain for exercise (SOE:
Moderate) or multidisciplinary rehabilitation was seen (SOE: Low).

Chronic tension headache: Evidence was sparse and the majority of trials were of poor
quality.

There was no evidence suggesting increased risk for serious treatment-related harms for any
of the interventions, although data on harms were limited.

Conclusions. A number of nonpharmacological interventions can provide beneficial effects on
function and/or pain that are durable 1 month to 1 year after the completion of therapy. Exercise,
multidisciplinary rehabilitation, acupuncture, and mind-body and mindfulness practices may
slightly to moderately improve function and pain across multiple chronic pain conditions. Our
findings provide some support for clinical strategies that focus on use of nonpharmacological
therapies as preferred interventions for chronic pain. Additional comparative research on
sustainability of effects beyond the immediate post-treatment period is needed, particularly for
conditions other than low back pain.
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Evidence Summary

Introduction

Chronic pain substantially impacts physical and mental functioning, productivity, quality of
life, and family relationships; it is the leading cause of disability and is often refractory to
treatment.>2 Chronic pain is defined as pain lasting 12 weeks or longer or persisting past the
normal time for tissue healing.®>* A monumental public health challenge, chronic pain affects
millions of adults in the United States, with a conservative annual cost in personal and health
system expenditures estimated at $560 billion to $635 billion.*

The National Pain Strategy (NPS) report recommends that pain management be integrated,
multimodal, interdisciplinary, evidence-based, and tailored to individual patient needs.® In
addition to addressing biological factors when known, optimal management of chronic pain must
also address psychosocial contributors to pain, while taking into account individual susceptibility
and treatment responses.

The NPS points to the “dual crises” of chronic pain and opioid dependence, overdose, and
death as providing important context for consideration and implementation of alternative chronic
pain management strategies. Nationally, concerns regarding appropriate use, misuse, and
diversion of opioids for treatment of chronic pain have been the subject of numerous scientific
and news reports and were highlighted in the NPS report® and a 2011 Institute of Medicine
(I0M, now National Academy of Medicine)* report.

Although opioid prescriptions for chronic pain have increased substantially in the past 20
years, evidence shows only modest short-term benefits.5® Lack of evidence on long-term
effectiveness® and serious safety concerns'® speak to the need to consider alternative treatments
to opioids. The recent evidence-based guidelines on opioid use for chronic pain by the Centers
for Disease Control and Prevention (CDC),*! which include a recommendation on the preferred
use of non-opioid treatment over opioid therapy, have prompted additional primary research on
alternative methods of managing chronic pain.

Other pharmacological treatments for chronic pain include nonsteroidal anti-inflammatory
drugs (NSAIDs), acetaminophen, muscle relaxants, antiseizure medications, antidepressants, and
corticosteroids, used alone or in combination with each other or with opioids. Each has potential
side effects and contraindications.

Nonpharmacological treatments for chronic pain may include exercise and physical therapy,
mind-body practices, psychological therapies, interdisciplinary rehabilitation, mindfulness
practices, osteopathic and spinal manipulation, acupuncture, physical modalities, and
acupuncture.

Rationale for This Review

Both the IOM report and NPS describe the need for evidence-based strategies for the
treatment of chronic pain that address the biopsychosocial nature of this disease, including
nonpharmacological treatment. These initiatives, and others, speak to the importance of
understanding current evidence on noninvasive, nonpharmacological treatment of chronic pain.

Our review is intended to address some of the needs described in the NPS® and I0M* reports
and others for evidence to inform guidelines and health care policy (including reimbursement
policy) related to use of noninvasive, nonpharmacological treatments as alternatives to opioids
and other pharmacological treatments. This review also aims to provide additional insights into

ES-1



research gaps related to use of noninvasive, nonpharmacological alternatives for treating chronic
pain.

Scope and Key Questions

This comparative effectiveness review focused on noninvasive, nonpharmacological therapy,
with a Key Question (KQ) for each of five common chronic pain conditions:

KQ 1: Chronic low back pain

KQ 2: Chronic neck pain

KQ 3: Osteoarthritis (knee, hip, hand)

KQ 4: Fibromyalgia

KQ 5: Chronic tension headache

For each condition, we addressed the following subquestions:

a. What are the benefits and harms of noninvasive nonpharmacological therapies compared
with sham treatment, no treatment, waitlist, attention control, or usual care?

b. What are the benefits and harms of noninvasive nonpharmacological therapies compared
with pharmacological therapy (e.g., opioids, NSAIDS, acetaminophen, antiseizure
medications, antidepressants)?

c. What are the benefits and harms of noninvasive nonpharmacological therapies compared
with exercise or (for headache) biofeedback?

Individual pain management strategies considered in the review include exercise and
physical therapy, mind-body practices (yoga, tai chi, gigong), psychological therapies
(cognitive-behavioral therapy, biofeedback, relaxation techniques, acceptance and commitment
therapy), interdisciplinary rehabilitation, mindfulness practices (meditation, mindfulness-based
stress reduction practices), osteopathic and spinal manipulation, acupuncture, and physical
modalities (traction, ultrasound, transcutaneous electrical nerve stimulation [TENS], low level
laser therapy, interferential therapy, superficial heat or cold, bracing for knee, back or neck,
electro-muscular stimulation and magnets), acupuncture, and functional restoration training. We
focused on single active interventions and comparators, assessing the persistence of effects for
therapies beyond the course of treatment, particularly over the long term. We also asked (KQ 6)
whether estimates of benefits and harms differ by age, sex, or presence of comorbidities (e.g.,
emotional or mood disorders).

Details on the PICOTS (population, interventions, comparators, outcomes, timing, settings)
inclusion and exclusion criteria are provided in the full report and in the protocol.

Methods

The methods for this systematic review follow the Agency for Healthcare Research & Quality
(AHRQ) Methods Guide for Effectiveness and Comparative Effectiveness Reviews.'? See the
review protocol (http://effectivehealthcare.ahrq.gov/index.cfm) and the full report of the review for
additional details.

Topic Refinement and Review Protocol

The review team developed initial Key Questions and PICOTS with input from the AHRQ
Task Order Officer (TOO), representatives from the Centers for Disease Control and Prevention
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(CDC) and the Office of the Assistant Secretary for Planning and Evaluation (ASPE), and a
group of Key Informants. The EPC review team considered the public comments received on the
provisional Key Questions, PICOTS, and analytic framework (posted on the AHRQ Web site),
along with input from the AHRQ TOO, CDC and ASPE representatives, and a Technical Expert
Panel (TEP) convened for this report. The final version of the protocol for this review was posted
on the AHRQ Effective Health Care Program web site (www.effectivehealthcare.ahrg.gov) and
registered in the PROSPERO international database of prospectively registered systematic
reviews (CRD42017067729).

Literature Search Strategy

A research librarian conducted searches in Ovid® MEDLINE®, Cochrane Central Register of
Controlled Trials, Cochrane Database of Systematic Reviews, and ClinicalTrials.gov. Searches
were conducted without restriction on publication date (see Appendix A for search strategies). A
Federal Register notice was posted in an effort to identify unpublished data. Reference lists of
included articles and the bibliographies of systematic reviews published since 2010 were
reviewed for includable literature.

Inclusion and Exclusion Criteria, Study Selection, and Data
Abstraction

Inclusion and exclusion criteria were developed a priori based on the Key Questions and
PICOTS. Abstracts were reviewed by at least two investigators, and full-text articles deemed
potentially appropriate for inclusion by at least one of the reviewers were retrieved. Two
investigators then independently reviewed all full-text articles for final inclusion. Discrepancies
were resolved by discussion and consensus. A list of the included studies can be found in
Appendix C of the full report; excluded studies and primary reason for exclusion can be found in
Appendix D of the full report. We abstracted data on study characteristics and funding source,
populations, interventions, comparators, and results (Appendix E of the full report). Extracted
study data were verified for accuracy and completeness by a second team member. The focus of
this review was on randomized controlled trials (RCTs) reporting on longer-term outcomes (at
least 4 weeks post intervention) that otherwise meet our PICOTS criteria.

Quality Assessment of Individual Studies

Predefined criteria were used to assess the quality (risk of bias) of included studies. RCTs
were assessed based on criteria and methods established in the Cochrane Handbook for
Systematic Reviews of Interventions (Chapter 8.5 Risk of Bias Tool),!2 and precepts for appraisal
developed by the Cochrane Back and Neck Group,** in conjunction with the approach
recommended in the AHRQ Methods Guide for Effectiveness and Comparative Effectiveness
Research.'? Two team members independently appraised each included study, with
disagreements resolved by consensus. Studies were rated as “good,” “fair,” or “poor.” Detailed
assessment of included studies appears in Appendix F of the full report.

Data Analysis and Synthesis

Data were synthesized qualitatively based on ranges and descriptive analysis and
quantitatively using meta-analysis where appropriate. Duration of followup post intervention was
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reported and categorized as short-term (up to 6 months), intermediate-term (6 to 12 months) and
long-term (at least 1 year). A variety of outcome measures were used across trials; we prioritized
outcomes of function and pain in reporting results. Based on input from stakeholders,
improvement in function was prioritized as the most important outcome.

Results for continuous outcomes as well as dichotomous outcomes were synthesized. Binary
outcomes based on the proportion of patients achieving specific thresholds of success for
improved function, or other overall measure of success as defined in the trials (e.g., > 30%
improvement in pain score) were reported and a risk ratio and 95% confidence interval
calculated to evaluate the presence of an association and estimate relative effect size using the
Rothman Episheet.™ For continuous outcomes, mean differences between treatments and 95%
confidence intervals were calculated using GraphPad or Stata®/IC 12.1 (StataCorp, College
Station, TX) to provide effect sizes and determine presence of a statistical association.

We conducted meta-analysis to get more precise effect estimates for various interventions.
To determine the appropriateness of meta-analysis, we considered clinical and methodological
diversity and assessed statistical heterogeneity. Three continuous outcomes (pain, function and
quality of life) provided adequate data for meta-analysis. We assumed random effects across
studies and used both the Dersimonian-Laird method® and the profile-likelihood model*’ to
combine studies. Statistical heterogeneity among the studies was assessed using the standard
Cochran’s chi-square test and the 12 statistic.!® Primary analyses were stratified by disease type,
intervention, control group (usual care, exercise or pharmacological treatment) and length of
followup (short, intermediate, and long term). Controls included usual care, waitlist, no
treatment, placebo, sham treatment, attention control, or other groups that involved at most
minimal active treatment. We performed additional sensitivity and subgroup analyses based on
specific interventions (e.g., type of acupuncture, type of exercise, intervention intensity etc.) and
control types (as described above), and by excluding outlying studies and studies rated poor
quality.

To facilitate interpretation of results across trials and interventions, we categorized the
magnitude of effects for function and pain outcomes using the system described in our previous
review.'*?1 In general we classified effects for measures with a 0-100 scale for pain or function
as small/slight (5-10 points)), moderate (>10-20 points), or large/substantial (>20 points).
Additional information for specific measures is found in the full report.

Grading the Strength of Evidence for Major Comparisons and
Outcomes

The strength of evidence (SOE) was assessed by one researcher, and the initial assessment
was independently reviewed by at least one other experienced senior investigator. The overall
SOE was determined based on study limitations; consistency of results across studies; the
directness of the evidence linking the interventions with health outcomes; effect estimate
precision; and reporting bias. Bodies of evidence consisting of RCTs are initially considered as
high strength of evidence. All outcomes were considered direct. The SOE for each Key Question
and primary outcome (function, pain, harms) was assigned an overall grade of high, moderate,
low, or insufficient. When all of the studies for a primary outcome were rated poor quality, we
rated the SOE as insufficient. SOE tables for primary outcomes are presented in Appendix G of
the full report.
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Peer Review and Public Commentary

Peer reviewers with expertise in primary care and management of the included chronic pain
conditions have been invited to provide written comments on the draft report. The AHRQ Task
Order Officer and an Evidence-based Practice Center Associate Editor will also provide
comments and editorial review. The draft report will be posted on the AHRQ Web site for 4
weeks for public comment. A disposition of comments report with authors’ responses to the peer
and public review comments will be posted after publication of the final comparative
effectiveness review (CER) on the public Web site.

Results

Results of Literature Searches

Database searches resulted in 4,470 potentially relevant articles. After dual review of
abstracts and titles, 1,091 articles were selected for full-text dual review and 205 publications
(192 trials) met inclusion criteria. We included 65 trials (69 publication) on chronic low back
pain, 23 trials on chronic neck pain, 51 trials (54 publications) on osteoarthritis, 44 trials (50
publications) on fibromyalgia, and 9 trials on chronic tension headache. One-fourth of the trials
excluded at full text did not meet our criteria for followup duration (i.e., a minimum of 1 month
of followup after termination of the intervention). Data extraction and quality assessment tables
for all included studies are available in Appendixes E and F of the full report.

Thirty-five percent of the included trials were small (fewer than 70 participants). Across
studies, the majority of patients were female, with a mean age in most trials of 40 to 45 years old.
Exercise was the most common intervention for osteoarthritis and fibromyalgia. Psychological
therapies were most common for fibromyalgia, and manual therapies were most common for
chronic low back pain. Acupuncture was used in all included conditions. Multidisciplinary
rehabilitation was reported primarily for low back pain and fiboromyalgia. There were no trials of
functional restoration training for any condition. Limited evidence was available for hip or hand
osteoarthritis or chronic tension headache. The majority of trials compared nonpharmacological
interventions with usual care, waitlist, no treatment, attention control, or placebo/sham, with very
few trials employing pharmacological treatments or exercise as comparators. In general, little
long-term evidence was available.

The majority of trials (58%) were rated fair quality, and 37 percent were rated as poor, with
only 5 percent considered good quality. A primary methodological limitation <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>