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ABSTRACT

Objective: This systematic review and meta-analysis assess the effectiveness of acupuncture as an adjunct to
standard therapy in the management of nonspecific chronic low back pain (NScLBP), compared with standard
therapy alone.

Methods: A systematic literature search of full-text articles of randomized controlled trials in the date range of
2000-2020, utilizing PubMed and EBSCO databases, was performed to evaluate the efficacy of acupuncture
treatment for nonspecific chronic lower back pain. The outcomes of interest were pain intensity and disability.
The methodological quality of each study was evaluated using Cochrane risk-of-bias criteria. The studies were
combined using meta-analysis when statistical pooling of data was possible.

Results: This systematic review included 5 studies of which 4 were included in the meta-analysis. Acupuncture as
an adjunct to standard therapy had clinically meaningful reduction in self-reported pain at post-treatment (mean
difference =—1.04 [95% confidence interval (CI), —1.59 to —0.49], P <0.001, P =46.1%) and at intermediate term
(mean difference =—0.82 [95% CI, —1.13 to —0.50], P<0.001, *=0%), compared with standard care. Levels of
disability showed similar clinically meaningful reduction at post-treatment and intermediate term.

Conclusion: Both the systematic review and meta-analysis demonstrate that acupuncture as an adjunct to
standard therapy is a safe and effective method in reducing pain and disability among adults with
NScLBP.
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INTRODUCTION is associated with escalating medical expenses.” ® Recent

data show that musculoskeletal disorders had the highest

ow BACK PAIN (LBP) 1s one of the leading causes of health care costs in the United States with an estimated

disability among adults in the United States and has  $380.9 billion of which $134.5 billion went toward the

become a costly condition.! Approximately 70%—80% of treatment of low back and neck pain.” The total cost for

the population will experience at least 1 episode of LBP at LBP, including direct health care and indirect socioeco-

some point in their lives, making it a common reason for nomic costs, is estimated to be $100 to $200 billion
lost workdays, reduced productivity in the workforce, and  annually.®
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LBP is defined as pain, muscle tension, or stiffness lo-
calized below the costal margin and above the inferior
gluteal folds, with or without sciatica.” It is usually classi-
fied into specific or nonspecific LBP (NSLBP). Approxi-
mately 10% of individuals with LBP are diagnosed with
specific underlying pathology with the remaining 90% be-
ing classified as having NSLBP.>'°"'? NSLBP is of un-
known cause and is not attributed to a recognizable
pathology (e.g., infection, tumor, osteoporosis, fracture,
structural deformity, inflammatory disorder, radicular syn-
drome, or cauda equina syndrome)."® Essentially, it is a
diagnosis based on the exclusion of specific pathologies."!

The diagnostic process is mainly focused on triage and
distinguishing those patients with nonspinal or serious spinal
disorders from those with musculoskeletal pain disorder while
ruling out potential red flags through medical history and
physical examination.'''* A systematic review was conducted
by Dagenais et al. in 2010 evaluating clinical practice guide-
lines (CPG) for the assessment and management of LBP.1S

When assessing a patient with LBP, Dagenais et al. found
that all of the CPG had 1 main goal in common: to se-
quentially rule out potential serious spinal pathology, spe-
cific causes of LBP, and substantial neurologic involvement
(loss of sensation, motor weakness, or loss of reﬂexes).]5
Once serious disease and radicular syndrome has been ruled
out, all other cases are classified as NSLBP.!>14

In clinical practice and published works, NSLBP is typically
classified by the duration of the symptom.3 ‘131t is defined as
being acute when symptoms persist for less than 6 weeks,
subacute between 6 and 12 weeks (3 months), and chronic
when symptoms persist for more than 3 months."''*°

The prognosis of NSLBP is dependent on the duration of
symptoms. In general, most patients with acute LBP have a
favorable prognosis with 60%—70% of the patients recov-
ering within 6 weeks and 80%-90% by 12 weeks.*'* In
some literature, it has been found that only 5%-15% of
acute LBP cases develop into a chronic condition with
persistent symptoms.'"'* However, this optimistic depic-
tion may not be accurate as it fails to include those who
experience incomplete recovery and recurrent pain due to
inadequate duration of follow-up.

An inception cohort study in Australia found that only
72% of those with acute LBP cases completely recovered
within 12 months and only 41% of those patients whose pain
still persisted at 3 months recovered within 12 months.'”'®
Overall, those who develop chronicity with persistent LBP
represent the greatest challenge because they have a poor
prognosis with full recovery being slow and unlikely.*

By definition, NSLBP does not have a pathologic cause.
Owing to the nature of this condition, there is no specific
treatment for NSLBP. Currently, the goal is to manage
NSLBP by focusing on reducing pain and disability. Most
CPG recommend the use of brief education, advice to stay
active, nonsteroidal anti-inflammatory drugs (NSAIDs),
weak opioid analgesics, exercise therapy, and spinal ma-

nipulation therapy for the management of nonspecific
chronic low back pain (N SCLBP).17 In 2017, the American
College of Physicians (ACP) developed a CPG of nonin-
vasive treatments for acute, subacute, and chronic LBP.

For these chronic cases, the ACP recommends that the
first line of treatment be of a nonpharmacologic modality.
Exercises with multidisciplinary rehabilitation alongside
complementary medicine such as acupuncture should be
utilized before the prescription of a pharmacologic treat-
ment with NSAIDs.'>2° Therefore, evaluating data on
acupuncture to complement a modality such as physical
therapy (PT), which rehabilitates patients through educa-
tion, exercise, and manual therapy to manage NScLBP, is of
interest to the health care community.

It is essential to note that selecting the appropriate out-
come measures for clinical and research purposes is critical,
when evaluating pain intensity and disability of the low
back. A systematic review conducted by Chapman et al.
evaluated common chronic LBP outcome measures based
on validity, reliability, and responsiveness to change.?' For
pain intensity, the visual analog scale (VAS) and numerical
rating scale (NRS) were recommended for their ease of
administration and responsiveness.”’ For functional dis-
ability, Oswestry Disability Index and Roland—Morris Dis-
ability Questionnaire (RMDQ) were recommended for their
validity, reliability, and responsiveness.*!

Several systematic reviews and/or meta-analyses have
focused on evaluating the efficacy of acupuncture for the
treatment of NSLBP.

Li et al. evaluated the efficacy of acupuncture for NSLBP
for any duration, Xiang et al. evaluated the efficacy of manual
acupuncture (MA) and electroacupuncture (EA) relative to
sham or placebo acupuncture for subacute and chronic
NSLBP, Nascimento et al. evaluated the efficacy of acu-
puncture for NSLBP in older adults (over 60 years), Yeganeh
et al. evaluated the efficacy of acupuncture, acupressure, and
chiropractic for NScLBP in Iran, Lam et al. evaluated the
efficacy of MA and EA for NScLBP but defined chronic as
being 6 weeks or longer, Hutchinson et al. evaluated the ef-
ficacy of MA for NScLBP, Rubinstein evaluated the efficacy
of spinal manipulative therapy, acupuncture, and herbal
medicine for NSLBP, and Yuan et al. evaluated the efficacy
of MA and EA for NSLBP of any duration.”*"*

This will be the first systematic review with meta-analysis
to evaluate the efficacy of acupuncture (MA and EA) rel-
ative to standard therapy, including PT, exercise, and usual
care for the management of NScLBP, as defined by a
symptom duration of more than 12 weeks in an adult pop-
ulation. The primary aim of this review is to evaluate the
current evidence, within the past 20 years, for the efficacy of
acupuncture (MA and EA) as an adjunct to standard therapy
(PT, exercise, and usual care) in the management of
NScLBP, compared with standard therapy alone.

For persons receiving standard therapy, is the addition of
acupuncture more effective in reducing pain intensity and
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disability than standard therapy alone? The hypothesis of
this research is that it will provide evidence that the addition
of acupuncture to standard therapy is more effective in re-
ducing pain and disability in patients with NScLBP than
standard therapy alone.

METHODS

Study Identification

A systematic literature review was performed to explore
the efficacy of acupuncture on the treatment of NScLBP. A
PubMed and EBSCO (limited to MedLine and Rehabilitation
& Sports Medicine Source) database search was conducted
from March 15, 2020 using the keywords: EA or acupuncture
and low back, LBP, nonspecific LBP, nonspecific LBP,
chronic LBP, or NScLBP. Only full-text publications of
randomized controlled trials (RCTs) published in English
between January 1, 2000 and December 31, 2020 were eli-
gible. Systematic reviews and/or meta-analyses related to
NScLBP were reviewed for possible additional studies.

Study Selection

RCTs that involved human subjects (18 and older) with
NScLBP for more than 12 weeks (3 months) were consid-
ered. Animal studies, pilot studies, preliminary studies,
observational studies, case studies, and protocols for a study
were excluded. The treatments used were MA, which is the
insertion of needles into acupuncture points with manual
stimulation, or EA, which stimulates the needles in the
acupuncture points using an electrical stimulation device.
RCTs that tested the efficacy of acupuncture (MA and/or
EA) as an adjunct to standard therapy (PT, exercise, or usual
care) were included. The studies needed to include at least
one of the following outcomes of measure: either VAS or
NRS for pain intensity or RMDQ for disability.

Trials that involved subjects with LBP caused by specific
pathologic entities such as infections, tumors, systemic
disease, known or suspected spinal pathology, radicular
syndrome, cauda equina syndrome, previous surgery on the
spinal column, and pregnancy were excluded. Studies that
were evaluated included individualized acupuncture proto-
cols, sham acupuncture, auricular points, extra points, and
Ah Shi “ouch” points; as long as the studies included a
standardized acupuncture protocol that provided MA/EA on
classical meridian points on the body.

RCTs that examined the following Traditional Chinese
Medicine interventions such as warming technique, fire
needles, bleeding, moxibustion, cupping, guasha, and herbal
medicine were excluded. For the standard therapy group, PT,
back exercises, and usual care were the main intervention of
interest that was evaluated. Usual care could include the use
of medication (limited to NSAIDs, non-narcotic pain medi-
cation), primary care visits, and massage. Prohibited inter-
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ventions include other forms of medication such as narcotics
and muscle relaxants, transcutaneous electrical nerve stimu-
lation, epidural injections, and trigger point injections.

Methodological Quality Assessment

The methodological quality assessment of the selected
articles was performed using the Cochrane risk-of-bias
guidelines.’® A study was considered to have a low risk of
bias if all the criteria were met, unclear risk of bias when one
or more of the criteria were partially met, and high risk of
bias when one or more of the criteria were not met.

Data Synthesis and Statistical Analysis

All quantitative synthesis and statistical analyses were
conducted using OpenMetaAnalyst software, for Sierra
(10.12).>' Analysis of acupuncture in addition to standard
therapy versus standard therapy for pain intensity and dis-
ability was conducted according to follow-up time frames
defined as post-treatment (<1 week), short-term (1-12
weeks), intermediate term (12-52 weeks), and long term (=1
year). If a trial conducted more than 1 follow-up within the
same time frame, the median for the weeks that the other
studies performed their outcome assessment during that time
frame was calculated. Then it was compared with the follow-
up times from the same study and whichever assessment was
closer to the median was included in the meta-analysis.

It should be noted that sham acupuncture (SA), defined by
shallow needling at nonacupuncture points with minimal or
no stimulation, was considered a valid form of acupuncture
in this study for the following reasons. First, acupuncture is
a procedure that involves needling not only at acupuncture
points with a known or precise location but as well as at
anatomical landmarks and Ah Shi ““ouch’ points that can be
located anywhere on the body.** Following this concept,
any needle that penetrates the body constitutes as acu-
puncture. Second, there is quantifiable evidence of a bio-
mechanical response to needling, known as the ‘‘needle
grasp” at both acupuncture and nonacupuncture points.*

Langevin et al. found that this needle-tissue coupling
allows a ‘‘spreading of matrix deformation and cell acti-
vation along connective tissue planes thus may mediate
acupuncture effects remote from the acupuncture needle
site.”?34 Third, several studies have demonstrated that pen-
etrating SA elicits a psychophysiologic response from the
body.*> For example, SA relieved pain in patients with fi-
bromyalgia,®® reduced serum cortisol concentration and
anxiety,37 reduced migraine headaches,38 and relieved
chronic LBP.* For these reasons, penetrating SA is not an
effective placebo-control for acupuncture trials.

It is critical to utilize a form of SA for which a patient is
unable to distinguish between it and genuine acupuncture.
Several nonpenetrating SA devices such as the ““Streitberger”
needle and ‘‘Park sham device” have been validated to be in-
distinguishable from real acupuncture in acupuncture-naive
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patients as well as in a Chinese population with acupuncture
experience.’”*" Although nonpenetrating SA devices were
found to evoke a brain response through tactile stimulation,*?
there was a clear distinction between acupuncture and tactile
stimulation in functional magnetic resonance imaging studies.*?

For the purpose of this review, SA performed without
devices such as the ‘“‘Streitberger’” needle or ‘‘Park sham
device” that insert acupuncture needles into the body at
nonacupuncture points was considered as verum acupunc-
ture for this systematic review. If RCTs included different
needling techniques, acupuncture point protocols, or pene-
trating SA, the results of the studies were pooled together as
verum acupuncture and evaluated against standard therapy
in the meta-analysis.

All outcomes in this study were continuous data. Means
and standard deviation were used to calculate a mean dif-
ference (MD) or standardized mean difference (SMD) with
a 95% confidence interval (CI) in the meta-analysis. MD
was used if the analysis included outcomes measured using
the same scales, SMD for different scales. However, if the
analysis included a combination of results reported with
postintervention values and change (from baseline) scores,
SMD could not be used and MD was chosen instead.

SMD was used to indicate the statistical power of effect
size to determine magnitude of improvement: small for less
than 0.3, medium between 0.3 and 0.8, and large for greater
than 0.8.** A negative effect size indicated that the inter-
vention group (acupuncture as an adjunct to standard ther-
apy) was more beneficial than the comparison group
(standard therapy) in the reduction of pain or disability.

Heterogeneity was tested using the /° statistic with values
>50% indicating strong heterogeneity.” If P>0.1 and I* <
50%, which means heterogeneity was not statistically sig-
nificant, fixed-effect inverse variance model was used in the
meta-analysis; if P<0.1 and I?> > 50%, which means het-
erogeneity was statistically significant, per DerSimonian—
Laird random-effects model was used.

RESULTS

Study Selection

The initial search using the keywords resulted in 5,098
publications. No additional RCTs were found after exam-
ining all systematic reviews or meta-analyses related to
NScLBP. Four thousand two hundred sixty-three records
were excluded after limiting publications within the set time
frame between 2000 and 2020 (n=534), full-text avail-
ability (n=1,839), clinical trials (n=1,858), and published
in English (n=32). Eight hundred thirty-five titles were
screened and 815 records were excluded after title screening
(n=189) and duplicate removal (n=626).

Twenty abstracts were reviewed and 11 records were
excluded after the abstract screening: specific LBP (n=2),

inappropriate acupuncture (n=3), and inappropriate com-
parison group (n=6). Nine full-text articles were assessed
for eligibility and 4 articles were excluded due to inappro-
priate outcome measures (n=3) and inappropriate definition
of chronic (n=1). A total of 5 studies were included in the
systematic literature review* ™ and 4 studies were in-
cluded in the meta-analysis.*>*"~* Figure 1 provides the
PRISMA diagram.

Study Characteristics

A total of 1,063 participants between the age of 18 and 80
years were enrolled in the 5 studies. The sample sizes ran-
ged from 52 to 638, where two of the studies*®*® included
between 50 and 100 subjects and three of the studies®>*”*®
included more than 100 subjects. One study took place in
research clinics,*’” another study took place in hospitals,*’
and 3 studies did not report clinical settings.*>**4®

Two studies involved MA using classical meridian
points,*”*® 1 study involved MA using classical meridian
points and auricular points,* and 2 studies involved EA on
classical meridian points.***° The duration of intervention
varied from 4 weeks*® to 12 weeks,* and duration of
treatment ranged from 20 minutes*’ ™ to 30 minutes.*>*°
The total number of sessions ranged from 10*%° to 20
sessions.*> All 5 studies compared acupuncture as an ad-
junct to standard therapy of which mostly included PT,
exercise, and usual care.

Outcomes of measure included pain intensity and dis-
ability. Of the 5 studies that measured pain intensity, 1 study
used the NRS*® and 3 studies used the VAS.*>**% One
study was excluded in the evaluation of pain intensity be-
cause it used a bothersomeness scale for pain intensity.*” Of
the 5 studies that measured disability, 3 studies used the
RMDQ and were included in the evaluation.*’* Two
studies were excluded in the evaluation of disability because
one used the pain disability index*’ and another study used
the Aberdeen LBP scale.*® All 5 studies were evaluated
post-treatment,“w19 2 studies had short-term follow-
ups,‘“”49 4 had intermediate-term follow-ups,“s_48 and no
long-term follow-ups were reported. Table 1 provides a
descriptive summary of the studies included in this review.

Methodological Quality Assessment

Methodological quality and risk of bias were evaluated
for each included trial (Fig. 2). All studies specified the
method of randomization and allocation concealment, and
thus were assessed to have low risk of selection bias.
However, blinding of participants and personnel was not
always possible as they were directly involved in the
treatment process. Therefore, in this review, a study was
considered to have the lowest risk of performance and de-
tection bias when the outcome assessors were blinded to
group allocation.
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5,098 Records identified
through database search
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4,263 Records excluded based on:
_| * Time frame (n=534)

835 Titles screened

“| * Full text availability (n=1855)
* Clinical Trials (n=1874)

815 Records excluded:

20 Abstracts reviewed

v
.

Screening titles (n=189)
* Removing duplicates (n=626)

11 Records excluded after
screening abstracts:
»| * Specific low back pain (n=2)

9 Full-text articles assessed
for eligibility

« Inappropriate acupuncture (n=3)
« Inappropriate comparison group
(n=6)

4 Articles excluded:
* Inappropriate outcomes measure

5 Studies included in
systematic review

4 Studies included in
meta-analysis

FIG. 1.

All studies were assessed to have a low risk of perfor-
mance bias but 1 study failed to mention blinding of out-
come assessors and was assessed to have a high risk of
detection bias.*’ All studies fulfilled the heading of in-
complete outcome data and other sources of bias. Two
studies were assessed to have a high risk of reporting bias
because 1 study failed to report all outcome measures with
intention-to-treat analysis* and another failed to report in-
formation on adverse effects.* Overall, 3 studies were as-
sessed to have a low risk of bias*> ™ and 2 studies were
assessed to have a high risk of bias.*®*’

v

(0=3)
« Inappropriate definition of
chronic (n=1)

Flow diagram of study selection.

Meta-Analysis

Of the trials that measured pain intensity, 1 study used
NRS*® and 3 studies used VAS.*>**%° The outcome mea-
sures were reported as postintervention level for 2 stud-
ies**” and change score for 2 studies.*** Three studies
that used the VAS were selected for meta-analysis; how-
ever, only the results of 2 studies*>*® could be pooled for the
analysis because 1 study*® did not provide data using the
intention-to-treat analysis. Those 2 studies were analyzed
for post-treatment and intermediate term.*>*%
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FIG. 2. Risk of bias summary.

Evaluation of short-term data was not possible under the
limitations set by the Cochrane guidelines and the 2 studies
did not include long-term follow-ups. The analysis showed
acupuncture as an adjunct to standard therapy was signifi-
cantly more effective in reducing pain intensity, compared
with standard therapy alone at the following time frames
studied: MD of —1.04 (95% CI —1.59 to —-0.49, P<0.001;
’=46.1%) and MD of —0.82 (95% CI —1.13 to —0.50,
P<0.001; ’= 0%) in post-treatment and intermediate term,
respectively (Fig. 3A).

Of the trials that measured disability, 3 studies used
RMDQ.*""* The outcome measures were reported as post-
intervention level for 2 studies*’** and change score for 1
study.*’ Three studies could be pooled for disability analysis of
which 3 were analyzed for post-treatment*’~*° and only 2 for
intermediate term*”*® Evaluation of short-term data was not
possible under the limitations set by the Cochrane guidelines
and the 2 studies did not include long-term follow-ups.

This analysis determined that acupuncture as an adjunct
treatment to standard therapy is statistically more effective in
reducing patient disability when compared with standard
therapy alone at post-treatment MD of —2.63 (95% CI -3.15 to
-2.12, P<0.001; 12=O%) and intermediate term with MD of
—1.70 (95% CI -2.24 to —1.16, P<0.001; I’=0%) (Fig. 3B).

DISCUSSION

This systematic review and meta-analysis evaluated the
effectiveness of acupuncture as an adjunct to standard
therapy versus standard therapy for the management of
NScLBP, when measured by relief of pain intensity and
disability. The included studies were grouped by follow-up
time frames: post-treatment and intermediate term.

Overall, the analysis suggests that (1) patients who re-
ceived acupuncture in addition to standard therapy reported
statistically lower levels of pain at post-treatment and in-
termediate term follow-ups when compared with their
counterparts who received standard therapy alone, with low
heterogeneity and (2) patients who received acupuncture as
an adjunct to standard therapy showed significant im-
provement in levels of function at post-treatment and
intermediate-term follow-ups than those who received
standard therapy alone, with low heterogeneity.

Overall, the findings of this systematic review and meta-
analysis were in agreement with 2 meta-analyses conducted
on this population.***® This will be the first study that as-
sesses the efficacy of acupuncture as an adjunct to standard
therapy for pain and disability at post-treatment and inter-
mediate term for the management of NScLBP; defined by a
symptom duration of more than 12 weeks. This specific
comparison group included PT, exercise, and usual care.

The analysis of acupuncture points in this review showed
that BL-23 shenshu was the most commonly used acu-
puncture point in all 5 studies,* ™ followed by BL-40
weizhong in 4 studies,*® GV-3 yaoyangguan in 4 stud-
ies,*>*7* and BL-25 dachangshu in 3 studies.*>*¢*°

All 5 RCTs were approved either by the ethics committee
or IRB and all participants gave informed consent. How-
ever, none of the RCTs mentioned neither Consolidated
Standards of Reporting Trials (CONSORT) nor Standards
for Reporting Interventions in Controlled Trials of Acu-
puncture (STRICTA) guidelines.

All 5 studies reported medication use at baseline and 4
RCTs reported medication use postintervention.**™*’ Yeung
et al. reported that there were no significant differences in
medication use between the exercise group and EA with
exercise group at baseline, postintervention, 1-month
follow-up, and at the 3-month follow-up.*® Meng et al. also
found no significant difference in medication use between
the standard therapy group and EA with standard therapy
group at baseline and postintervention.*’

However, 2 studies found statistically significant decrease
in medication use in the intervention group, compared with
the control group.*”*® Cherkin et al. found that self-reported
medication use decreased significantly more in all 3 acu-
puncture groups (individualized, standardized, and simu-
lated), compared with the usual care group.*’ Yun et al.
reported similar medication use across all groups at baseline
but found significant decrease in medication use in the Hegu
acupuncture and standardized acupuncture groups, com-
pared with the usual care group at postintervention and at
the 48-week follow-up.*®

Adverse events were reported in only 4 RCTs in this
study.*>™*"*° Adverse reactions were mostly minor and
unserious. However, 1 study reported 1 severe experience of
pain lasting 1 month.*” Overall, acupuncture was deemed to
be safe.
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ACUPUNCTURE FOR NONSPECIFIC CHRONIC LOW BACK PAIN

This study had several limitations. First, this review only
included studies that were published in English. Second,
several RCTs in this study had a small sample size. Third,
while most studies were evaluated to have low risk of bias,
some of the studies failed to completely blind participants
and personnel because they were directly involved with the
treatment, which may contribute to performance bias.
Fourth, there was clinical heterogeneity in study charac-
teristics such as types of acupuncture administered, duration
of treatment, number of treatments, difference in needling
manipulation, and fixed or flexible sets of acupuncture
points.

CONCLUSION

According to the results of this systematic review and
meta-analysis, it can be concluded that acupuncture is an
effective and safe method for reducing pain and disability in
patients with NScLBP. Statistically significant improve-
ments were seen with respect to pain intensity and disability
at post-treatment and intermediate term. The medical
community at large can apply the findings of this study to
include acupuncture as a supplement to standard therapy
and create a multimodal program for patients in the man-
agement of NScLLBP.

When considering future research, there should be a focus
on improving methodological and reporting quality of trials,
systematic reviews, and meta-analyses by following
STRICTA guideline, CONSORT statement, and Cochrane
guidelines for systematic reviews. In addition, publishing
study protocols to create an appropriate study design that
addresses and eliminates risk of bias would strengthen the
quality of trials that examine the efficacy of acupuncture.
Finally, future research should focus on examining the
lasting effect of acupuncture by including long-term follow-
ups that are 1 year or more.
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