Complementary and
Alternative Medicine for Chronic
Musculoskeletal Pain
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A review of randomized clinical trial studies suggests that acupuncture and spinal manipulation
may be effective for the treatment of chronic musculoskeletal pain.

usculoskeletal pain affects
one-quarter of the adult
population and is the most
common reason for self-
medication and for seeking health
care.' It is also cited as the most
common reason for the use of com-
plementary and alternative medicine
(CAM), and the lower back, head,
neck, and knee are the most com-
monly reported areas of pain.*® In
2007, the estimated annual cost of
managing chronic pain, adjusted for
inflation, ranged from $560 to $635
billion; whereas the direct out-of-
pocket cost for patients with back
pain was $34 billion.” Chronic pain
persists beyond the usual course of
disease or healing; generally about
3 months or longer.'*!> The most
common forms of pain include those
associated with musculoskeletal dis-
orders, such as degenerative arthritis,
rheumatoid arthritis, osteoarthritis,
myofascial pain, chronic headache,
low back pain, and bone pain.!>*>
A large number of returning Op-
eration Iraqi Freedom (OIF) and
Operation Enduring Freedom (OEF)
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veterans have reported chronic pain
symptoms, with back and head
being the most common pain loca-
tions.” They experienced pain related
to wearing heavy gear every day,
being transported in armored ve-
hicles over crater-ridden roads, and
enduring less than optimal sleep-
ing conditions.'® Studies have found
a significant number of subjects in
this population who reported using
CAM therapy. The OIF/OEF veterans
were likely to have outpatient visits
for musculoskeletal system disorders
and to use CAM as an additional tool
in pain management—not as a re-
action to perceived inadequacies of
conventional care.'”!8
Complementary and alternative
medicine is often used to describe
various substances, procedures, and
approaches outside of mainstream,
Western, or conventional medicine
for health promotion, treating inju-
ries, symptoms, and illnesses.'®!* Al-
though complementary and alternative
are often used interchangeably, the
2 terms refer to different concepts.
Complementary refers to the use of
a nonmainstream approach with
conventional medicine, whereas al-
ternative refers to the use of a non-
mainstream approach instead of

conventional medicine.'” About 40%
of Americans use CAM for various
reasons. "’

The services and self-care forms of
CAM account for a large portion of
out-of-pocket costs; patients are will-
ing to pay for it themselves. In 2007,
the U.S. spent $33.9 billion on out-
of-pocket expenses for CAM classes,
products, materials, and visits to
CAM providers.” The costs are com-
parable with those of conventional
health care services and prescription
drug use.”” One national study con-
cluded that many patients use CAM
in accordance with their beliefs,
values, and philosophy concerning
health and life.?! Other studies found
that many patients use CAM not only
because of functional status, pain
severity, or self-efficacy, but also be-
cause they perceive significant bene-
fits in pain relief.%'7** Some authors
reported that CAM is used to aug-
ment and not replace conventional
medicine and that it has now become
part of the accepted armamentarium
for managing chronic musculoskel-
etal pain.®'"»

The National Center for Comple-
mentary and Alternative Medicine
at the National Institutes of Health
(NIH) classifies CAM in 2 ways:
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Table. Reviews and Meta-Analysis®%243

Pertinent Level/Strength of
Study, y Therapy Pain Location | Reported Evidence
Trinh et al, 20078 Acupuncture Neck Limited, moderate
Patel et al, 2012% Massage Neck Very low, low
Kong et al, 2013% Massage Neck, shoulder | Not clearly stated
Gross et al, 2010% SMT Neck Low, moderate
Furlan et al, 2010% Acupuncture Neck, Low, moderate

SMT low back

Massage
Yuan et al, 2008% Acupuncture Low back Unreliable, moderate,

conflicting, strong

Manheimer et al, 2005% | Acupuncture Low back Not clearly stated
Rubinstein et al, 2010% | SMT Low back Low, very low

Acupuncture
Cao et al, 2012% Acupuncture Knee Not clearly stated
White et al, 20074 Acupuncture Knee Not clearly stated
Hutchinson et al, 20124' | Acupuncture Low back Not stated, conflicting
Standaert et al, 201142 SMT Low back Low, insufficient

Acupuncture
Kwon et al, 2006* Acupuncture Knee Strong

Abbreviation: SMT, spinal manipulative therapy.

(1) Mind and body practices, such
as acupuncture, massage therapy,
meditation, movement therapies,
relaxation techniques, spinal ma-
nipulation, tai chi and qi gong, yoga,
healing touch, and hypnotherapy;
and (2) natural products, including
probiotics, herbs, and vitamins and
minerals usually sold as dietary sup-
plements.'® These products are regu-
lated by the FDA but not as drugs.
They have a different set of regula-
tions under the Dietary Supplement
Health and Education Act of 1994.%
Mind and body practices or
provider-based CAM therapies such
as chiropractic care, acupuncture,

and massage increased significantly
between 2002 and 2007, and many
more patients may be willing to try
these therapies for chronic low back
pain if they do not have to pay out of
pocket.?”* Multiple studies have also
found that these treatments in addi-
tion to herbal medicine are the most
commonly reported CAM treatments
used for pain relief in adults.>17-*>23
Other commonly reported CAM
therapies are garlic preparations, ex-
ercise, and yoga and meditation.**?
A large number of veterans have
reported previous use or willing-
ness to try chiropractic care, mas-
sage therapy, herbal medicines, and

acupuncture for chronic noncancer
pain.'” In addition to acute care with
conventional treatment, the VHA has
now expanded services to allow for
CAM as available treatment options
for chronic musculoskeletal pain.?
The majority of VHA facilities also
provide and refer patients to CAM
service providers.*

This review article explores the ev-
idence supporting the use of the most
commonly reported CAM therapies;
specifically acupuncture, massage
therapy, and spinal manipulation for
musculoskeletal pain relief. Because
of the plethora of herbs and dietary
supplements in the literature, these
were not included in this review, al-
though they are also reported among
the most commonly used CAM
therapies."?>?! The investigators
sought to examine the effectiveness
of acupuncture, spinal manipula-
tion, or massage compared with no
treatment, sham therapy, or current
noninvasive first-line treatment for
chronic musculoskeletal pain.

STUDY SELECTION

To find research addressing this
question, the authors searched the
PubMed, MEDLINE, and Cumulative
Index to Nursing and Allied Health
Literature (CINAHL) databases and
the Cochrane Library for all relevant
studies published between October
31, 2003, and October 31, 2013. The
combined search from all sources for
randomized controlled trials (RCTs)
resulted in 1,157 studies with acu-
puncture and chronic pain, 343 stud-
ies with spinal manipulation and
chronic pain, and 416 studies with
massage and chronic pain. Acupunc-
ture and chronic musculoskeletal
pain yielded 94 studies, spinal manip-
ulation and chronic musculoskeletal
pain yielded 29 studies, and massage
and chronic musculoskeletal pain
yielded 55 RCTs.
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Targeted searches were then con-
ducted within the results for sys-
tematic reviews and meta-analysis
of relevant studies of RCTs, focus
on adults with any type of muscu-
loskeletal pain, written in English,
and had pain level or level of pain-
related improvement as its primary
outcome. The results were assessed
for relevance to the review based on
the information provided in the title,
abstract, and the National Library of
Medicine Medical Subject Headings.
References of the search results were
also searched manually for additional
studies relevant to the review. Dupli-
cated studies and those that looked
at only acute or cancer pain were ex-
cluded. Thirteen systematic reviews
and meta-analyses met the inclusion
criteria (Table). The investigators
reviewed the full reports and agreed
to use the data that were abstracted
from the studies.

STUDY PARAMETERS

Four different categories of outcome
measuring points for posttreatment
follow-up are reported in the CAM
studies: immediate, short-term, in-
termediate, and long-term. There are
inconsistencies across studies for the
timing of these 4 categories. Imme-
diate posttreatment is defined as up
to 1 day.®23* The duration for the
short-term follow-up period is defined
as between 1 day and 3 months®3>%;
< 3 months*~°; closest to 3 weeks’”;
closest to 4 weeks?*; 1 month?%;
closest to 8 weeks, but < 3 months
after randomization®’; or up to
25 weeks, but nearest to 12 weeks.*
Intermediate follow-up is between
3 months and 1 year®333>; between
3 and 6 months®®; > 3 months,
but < 1 year®®; or closest to
6 months.** Long term is defined as
>12 months®?’; closest to 6 months®’;
12 months®¥; 1 year or more®; clos-
est to 6 months, but >3 months
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after randomization®**; or between

26 weeks and 56 weeks.*

Pain intensity and pain relief
was the treatment efficacy outcome
for all the studies. A variety of mea-
suring tools were reported across
studies. Eight of the 13 stud-
ies reported measurement of pain
intensity using the visual analog
scale (VAS).833353741-43 T addition to
the VAS, 2 studies also used the nu-
merical rating scale (NRS).5%¢ One
study used the NRS alone.*® Other
studies used the McGill Pain Ques-
tionnaire®; the SF-36 bodily pain
dimension, Von Korff chronic pain
grading scale, or low back pain rating
scale®®; or the Western Ontario and
McMaster Universities Osteoarthritis
Index subscale for pain.***#

Authors from 8 of the system-
atic reviews and meta-analysis re-
ported levels of evidence, or GRADE
(Grades of Recommendation, Assess-
ment, Development, and Evaluation),
used to evaluate the overall quality
of the evidence and the strength of
the recommendations.8323%36:38:42.43
Levels of evidence were based on
RCTs. The various levels were (1)
“strong evidence,” consistent find-
ings in multiple high-quality RCTs;
(2) “moderate evidence,” consistent
findings among multiple high-quality
RTCs and/or 1 high-quality RCT; (3)
“limited evidence,” low-quality RCT;
(4) “conflicting evidence,” inconsis-
tent findings among multiple RCTs;
and (5) “no evidence,” no RCTs or
no studies.®*

Most studies expressed the over-
all strength of the body of literature
in 6 different categories: (1) “high
quality,” confidence that the evidence
reflected the true effect and that fur-
ther research is very unlikely to
change confidence in the effect of size;
(2) “moderate quality,” further re-
search is likely to have an impact
on confidence in the estimate of ef-

fect and may change the estimate;
(3) “low quality,” further research is
very likely to have an important im-
pact on confidence in the estimate
of effect and is likely to change it;
(4) “very low quality,” great uncer-
tainty about the estimate; (5) “insuf-
ficient evidence,” either the evidence
is unavailable or does not allow for
a conclusion; and (6)“no evidence,”
no evidence from RTCs.323%35384243
Kwon and colleagues reported
using a modified jaded score where
a total of 5 points was awarded if a
study was described as randomized,
used an appropriate method, if sub-
jects were blinded to the interven-
tion, if the evaluator was blinded to
the intervention, and if there was
a description of withdrawals and
dropouts.®

ACUPUNCTURE

About 3 million American adults re-
ceive acupuncture each year.** The
most commonly reported reason for
its use is chronic pain.*** Trials that
examined the characteristics of those
seeking and using acupuncture as
adjunct to conventional treatment
have found that patients who expe-
rienced positive outcomes, such as
improvement in pain subscale, in-
cluded females, previous failure of
other therapies, and prior positive
acupuncture encounters.*

Six of the studies in this review ex-
amined the evidence of acupuncture
for chronic low back pain.3>38+.4
Two of those studies found moder-
ate evidence that acupuncture was
more effective than no treatment for
short-term pain relief.>*® Manheimer
and colleagues found it to be signifi-
cantly more effective than no addi-
tional treatment or sham treatment
for short-term pain relief.’” They
however, reported a lack of evidence
to suggest that it was more effective
than were other active therapies.’
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Hutchinson and colleagues did not
differentiate among data points for
intermediate, short-term, or long-
term follow-up in their study.”
However, they concluded that there
was some evidence to support acu-
puncture as more effective than no
treatment and conflicting evidence
of its effectiveness over other treat-
ment modalities. Different levels of
evidence were reported for interme-
diate pain relief with 2 of the other
studies. One study found that the evi-
dence was limited.*® The other study
reported conflicting evidence that it
was more effective than no treatment
for immediate pain relief for those
with chronic low back pain.>®

Rubinstein and colleagues re-
ported low- to very-low-quality evi-
dence that acupuncture provided a
short-term clinically relevant effect
compared with waiting list control or
when it was added to another inter-
vention for chronic low back pain.*®
Standaert and colleagues concluded
that there was insufficient evidence
to determine the relative effectiveness
of acupuncture compared with either
exercise or spinal manipulative ther-
apy (SMT) in relieving chronic low
back pain.*” Yuan and colleagues re-
ported strong evidence that acupunc-
ture combined with conventional
therapy was more effective than con-
ventional therapy alone.

Furlan and colleagues found
moderate evidence for signifi-
cant improvement in pain intensity
compared with subjects in physical
therapy or usual care groups at short-
term or immediate follow-up for
chronic back pain.* Studies that
evaluated the efficacy of acupunc-
ture for knee osteoarthritis compared
acupuncture with sham acupuncture
controls or no additional treatment
and found that acupuncture was
significantly better at relieving knee
pain.***# Cao and colleagues found

it to be effective both in the short
term and long term.** White and col-
leagues and Kwon and colleagues
were unable to draw a conclusion
concerning long-term effects due to
the data point included in the study
or the heterogeneity in the results.***
Trinh and colleagues reported
moderate evidence that acupuncture
is more effective for relief of chronic
neck pain compared with inactive,
sham treatments at immediate post-
treatment.® They also found moder-
ate evidence that acupuncture was
more effective than some other types
of sham controls immediately post-
treatment and limited evidence that
it was more effective than massage
at short-term follow-up.® Furlan
and colleagues found trials that ap-
plied sham acupuncture tended to
produce nonstatistically significant
results.’” Their meta-analysis of
2 studies indicated no significant dif-
ference between acupuncture and
sham acupuncture for immediate
posttreatment pain intensity. They
also reported inconsistent results for
the effects of acupuncture compared
with medication or with spinal ma-
nipulation for chronic neck pain.”

MASSAGE

Massage promotes health and well-
being through the use of mechani-
cal manipulation of body tissues with
rhythmic pressure and stroking.*
Treatment techniques include Hoffa
massage, friction massage, connective
tissue massage, transverse friction
massage, and trigger point massage.*
Massage is one of the most popular
CAM therapies for neck and back
pain.* In their survey, White and col-
leagues reported that active-duty mil-
itary personnel listed massage as the
most frequently used CAM therapy
in the previous 12 months.'®

Patel and colleagues reported
that the overall methodology of the

trials assessed in their study was ei-
ther low- or very-low-GRADE level >
They found very-low to low-quality
evidence that there is no difference in
effectiveness of 3 approaches of mas-
sage therapies (ischemic compres-
sion to upper fibre of trapezius trigger
point, transverse friction massage to
upper fibre of trapezius, and ischemic
compression to upper fibre of trape-
zius) for neck muscle pain. They also
reported no difference between con-
ventional Western massage and acu-
puncture for generalized neck muscle
pain at short-term follow-up, and no
difference in pain intensity compared
with other therapies such as acupunc-
ture, manual therapy, exercise, educa-
tion, and multimodal interventions.
The investigators concluded that the
effectiveness of massage therapy for
improving neck pain remains unclear,
as results could not be combined due
to the wide range of techniques and
comparative treatments. They were
unable to make any firm statement to
guide clinical practice.*”

Two other studies compared mas-
sage to no treatment and found it
significantly improved chronic neck
pain immediately after the end of
treatment.>** Kong and colleagues
also found similar effects for shoul-
der pain at immediate and short-term
follow-up but not for neck or shoul-
der pain when massage was com-
pared with active therapies.’® Furlan
and colleagues’ meta-analysis found
that massage compared with relax-
ation or physical therapy was sig-
nificantly better at reducing chronic
nonspecific low back pain immedi-
ately after treatment.”

SPINAL MANIPULATION

Spinal manipulation is high-velocity
and low-amplitude localized force di-
rected at specific spinal segments.**
It is performed by using the hands or
a device to apply a controlled force
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to a joint of the spine and is prac-
ticed by osteopathic physicians,
naturopathic physicians, chiroprac-
tors, physical therapists, and some
medical doctors."

In a study to assess its effective-
ness, Rubinstein and colleagues
found low-quality evidence to very-
low-quality evidence to suggest that
SMT does not provide a more clini-
cally beneficial effect compared with
sham, passive modalities, or other
interventions for the relief of chronic
low back pain.’® Comparative in-
terventions included usual medi-
cal care, physical therapy, exercise,
physiotherapy, and multimodal treat-
ments. Standaert and colleagues also
found no difference between motor
control exercise and SMT in pain re-
lief.** They concluded that although
the evidence is low, there is an indica-
tion that structured exercise and SMT
seem to offer equivalent benefits in
terms of pain for those with chronic
lower back pain with clinical benefits
evident within 8 weeks of care.*

Gross and colleagues found that
when cervical manipulation was
compared with control for chronic
mechanical neck pain, there was
moderate-quality evidence for similar
effects at short-term and intermedi-
ate follow-up.** They also reported
low-quality evidence in support of
thoracic manipulation alone or in
combination with electrothermal or
individualized physiotherapy and
suggested cervical manipulation may
provide short-term but not long-
term pain relief.’* Furlan and col-
leagues reported moderate-quality
evidence that spinal manipulation
provided significantly better post-
treatment neck pain relief compared
with placebo.” They also found low
evidence that it was significantly
better than placebo, acupuncture,
and pain medication at immediate
follow-up.*

COMPLEMENTARY AND ALTERNATIVE MEDICINE

CONCLUSION

Considerable effort was made to
retrieve all studies; however, the
authors cannot be certain that the re-
view was exhaustive. They also relied
on other analyses of primary studies
for the conclusion.

The 3 types of musculoskeletal
pain in the review were low back,
neck, and knee pain related to osteo-
arthritis. The authors found that the
most common CAM modality stud-
ied for chronic musculoskeletal pain
was acupuncture. Studies on massage
therapy and SMT that were relevant
to the review were limited.

Two studies reported strong level
of evidence for acupuncture.’** One
study reported that acupuncture was
superior to no treatment or to sham
acupuncture for relief of chronic knee
pain.*® The other study reported that
acupuncture was more effective than
conventional therapy alone when
it was combined with conventional
therapy for chronic low back pain,
but there was no difference when
compared with sham acupuncture for
short-term pain relief.** The strength
of the evidence for acupuncture com-
bined with conventional treatment for
low back pain was conflicting. One
other review found low evidence for
its benefit. Similar to Hopton and
MacPherson, this review found that
acupuncture treatment seemed to
provide effective short-term relief of
chronic low back pain.!'* Evidence
would also seem to support acu-
puncture for the short-term relief of
chronic neck pain and knee pain as-
sociated with osteoarthritis.

This review also found imme-
diate and short-term benefits, al-
though mostly with weak evidence,
for the use of SMT in the treatment
of chronic neck and low back pain.
There was conflicting evidence for
the support of massage therapy. Fur-
lan and colleagues, however, found

that acupuncture, SMT, and mas-
sage treatments were significantly
more efficacious than no treatment,
placebo, physical therapy, or usual
care in reducing pain immediately
or at short-term after treatment.® In-
consistencies may be related to the
methodologic and clinical diversity
of RCTs, which limit the extent of
quantitative synthesis and compli-
cates result interpretation.* Also,
better conclusions could be drawn if
future studies use head-to-head com-
parisons of CAM treatments and tri-
als comparing CAM to widely used
active treatments that report on all
clinically relevant outcomes.”

Although the relationship be-
tween conventional treatment and
the world of CAM remains equivocal,
review of the evidence suggests acu-
puncture and SMT may be effective
treatment for various chronic painful
musculoskeletal conditions.?>#+05!
These CAM modalities are reasonable
referral options to supplement con-
ventional therapy for the treatment of
chronic musculoskeletal pain when
conventional therapy has not yielded
satisfactory results. @
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