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Abstract and Introduction

Abstract

Study Design. A systematic review of randomized controlled trials (RCTS).

Objective. To explore the evidence for the effectiveness of acupuncture for nonspecific low back pain
(LBP).

Summary of Background Data. Since the most recent systematic reviews on RCTs on acupuncture for
LBP, 6 RCTs have been published, which may impact on the previous conclusions.

M ethods. Searches were completed for RCTs on all types of acupuncture for patients with nonspecific
LBP published in English. Methodol ogic quality was scored using the Van Tulder scale. Trials were
deemed to be high quality if they scored more than 6/11 on the Van Tulder scale, carried out appropriate
statistical analysis, with at least 40 patients per group, and did not exceed 20% and 30% dropouts at
short/intermediate and long-term follow-up, respectively. High quality trials were given more weight
when conducting the best evidence synthesis. Studies were grouped according to the control
interventions, i.e., no treatment, sham intervention, conventional therapy, acupuncture in addition to
conventional therapy. Treatment effect size and clinical significance were also determined. The
adequacy of acupuncture treatment was judged by comparison of recommendations made in textbooks,
surveys, and reviews.

Results. Twenty-threetrials (n = 6359) were included and classified into 5 types of comparisons, 6 of
which were of high quality. There is moderate evidence that acupuncture is more effective than no
treatment, and strong evidence of no significant difference between acupuncture and sham acupuncture,
for short-term pain relief. Thereis strong evidence that acupuncture can be a useful supplement to other
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forms of conventional therapy for nonspecific LBP, but the effectiveness of acupuncture compared with
other forms of conventional therapies still requires further investigation.

Conclusion. Acupuncture versus no treatment, and as an adjunct to conventional care, should be
advocated in the European Guidelines for the treatment of chronic LBP.

Introduction

Low back pain (LBP) has a high lifetime prevalence in which nonspecific LBP represents alarge
majority of cases.[1.21 Although 90% of patients have improved at 1 month,[3] the majority continue to
be symptomatic at 1 year, with only 21% to 25% completely recovered in terms of pain and
disability.[45] Overall, LBPis one of the most costly conditionsin the UK, which isin line with
findings in other countries, leading to atotal cost of £10,668 million (including direct health care cost
and indirect cost e.g., informal care, production losses related to LBP).[3] Furthermore, costs caused by
recurrence of LBP contribute substantially more, than costsin first episodes, to the total burden of
LBP.[6]

The Royal College of General Practitioners (RCGP) recommends that L BP should shift from secondary
to primary care, and the aim should be a rapid return to normal function.[”] There is much current debate
on how to achieve this return to normal function. Among complementary and alternative medicine
(CAM), acupuncture has been demonstrated as a powerful therapy, which is associated with clinically
relevant improvements for LBP and is receiving increasing recognition from both the public and
professionals.[8.9 Two recent randomized controlled trials (RCTS) evaluating economics, 1 in the UK
and the other in Germany, shows that acupuncture is relatively cost effective in terms of quality of life
for LBP.[10.11] These endorsements seem to have translated into practice in that a growing number of
GP practices in England are providing access to acupuncture for their patients.[12.13] Moreover, the
public are increasing their interest in the use of acupuncture, e.g., arecent survey in the United States
indicated that most LBP patients would be very likely to try acupuncture if they did not have to pay out
of pocket, and their physician thought it was a reasonable treatment option.[14]

Since the most recent systematic reviews on RCTs on acupuncture for LBP,[15.16] 6 RCTs (4 with large
sample sizes) have been published,[11,.15-21] which may impact on the conclusions drawn by the
previous reviews. Therefore the aim of this review was to investigate the updated evidence on the
effectiveness of acupuncture for nonspecific LBP using rigorous rating criteria.

Materials and Methods
Study Identification
RCTsin English were searched in Medline (1966-2008), Pubmed (1950-2008), EMBASE (1974-2008),

AMED (1985-2008), ProQuest (1986-2008), CINAHL (1982-2008), ISl Web of Science (1981-2008),
and Cochrane Controlled Trials Register (1980-2008). Medical Subject Heading (MeSH) words



including acupuncture/electroacupuncture and low back pain/back pain/lumbar vertebrae/lumbosacral
region/sprains and strain and randomized controlled trials/controlled clinical trials were used.
Referencesin relevant reviews and RCTSs, and 4 key journas, Complementary Therapiesin Medicine
(2000-2007), Spine (1996-2008), Anesthesia (1998-2008), and Clinical Acupuncture and Oriental
Medicine (1999-2007), were manually searched.

Study Selection

Two reviewers independently identified potentially eligible trials. Studies included were RCTs of all
types of acupuncture with adequate treatment, compared with different types of control interventions for
adults (=18 years) with nonspecific LBP, using at least 1 of the following outcome measures that are
considered to be the most important for LBP (pain, functional disability, general health status,
physiologic outcomes, a global measure of improvement, return to work) and published in English.
RCTs comparing different forms of acupuncture or on specific LBP conditions (e.g., pregnancy) were
excluded. Nonspecific LBP was defined as pain below the 12th costal margin and above the inferior
gluteal folds, with or without radiating leg pain, for which specific etiologies such as infection, tumor,
osteoporosis, fracture, structural deformity, inflammatory disorder, radicular syndrome or cauda equina
syndrome, and other relevant pathologic entities had been excluded.[22]

Treatment Comparisons

The included studies were grouped according to the control groups, i.e., no treatment, sham
interventions, conventional therapy, acupuncture or sham acupuncture in addition to conventional

therapy.

Assessment of Acupuncture Treatment Adequacy

Data on intervention details were extracted according to the Standards for Reporting Interventionsin
Controlled Trials of Acupuncture (STRICTA) guidelines.[23] The adequacy of acupuncture treatment
was judged by comparing the parametersin RCTs to those from textbooks, surveys, and review sources.
Trials with inadequate treatment procedures were excluded from this review.

Assessment of Methodologic Quality

Data were extracted and independently scored by 2 reviewers using the Van Tulder scale,[24 which has
been adopted by the European guidelines for LBPI22] to assess the methodologic quality of trials. If
there was any disagreement, athird reviewer would be consulted to come to a consensus. In this review,
a high-quality study should score 6 or more on the Van Tulder scale, carry out a between-group

statistical comparison, have at least 40 patients per group (to enable adequate power),[25] have a dropout
rate less than 20% for short-term (<3 months) and intermediate term (=3 months and <1 year) follow-
up, and 30% for long-term (=1 year) follow-up.[24.26.27] Although dropout rates have been included in



Van Tulder scale, in thisreview, they were considered independently for each study because of their
significant impact on the study results. More weight was given to high quality studies, when conducting
the best-evidence synthesis on the effectiveness of acupuncture for nonspecific LBP.

Data Analysis

Best Evidence Synthesis. Best evidence synthesis was performed by attributing various levels of
evidence to the effectiveness of acupuncture for nonspecific LBP, based on the methodologic quality
and the results of the original RCTd24.26]:

Level 1: strong evidence-consistent findings among multiple high-quality RCTs (when >75% of the
RCTs report the same findings).

Level 2: moderate evidence-consistent findings among multiple low-quality RCTs and/or 1 high-quality
RCT.

Level 3: limited evidence-1 low-quality RCT.
Level 4: conflicting evidence-inconsistent findings among multiple RCTSs,
Level 5: no evidence: no RCTSs.

The results of the original RCTs were based on the between-group statistical significant difference (P <
0.05), or on the author's conclusions when P-values were not available, for 2 primary outcomes, pain
and functional disability.

Effect Size. Review Manager 4.2.7 was used for statistical analysis. Means and standard deviations
(SD) for pain and functional disability were extracted, and if possible, the treatment effect size of each
RCT was plotted as point estimates i.e., standardized mean difference (SMD) for continuous outcomes
and odds ratio (OR) for dichotomous outcomes in a random-effect model, each with corresponding 95%
confidence intervals (95% CI) and 2-tailed P-values. The formulais shown below:

SMD = (Mean in the acupuncture group - Mean in the control group)/Pooled SD of both groups

OR = Theratio of successesto failures in the acupuncture group/The ratio of successesto failuresin the
control group

The effect size was defined as 0.20 for small, 0.50 for medium, and 0.80 for large effects.[28] For cross-
over trials, the summary data were used as if they had been derived from parallel trials. In thisreview,
the effect sizes were grouped according to the control interventions and follow-up time point.



Clinical Significance. In order to identify whether the changes observed with acupuncture were
clinically significant compared to other forms of treatment, mean differences in pain and functional
disability were calculated (acupuncture mean change over time minus control mean change over time),
which were then compared to aminimal clinically important difference (MCID). MCID was defined as
the cut-off point that best discriminated between improvement and nonimprovement in clinical practice
for individuals. Considering the overall effect of acupuncture (specific and nonspecific), the MCID in
thisreview was set at 2 points (0-10 scale) or 20 points (0-100 scale) for pain reduction (i.e., -20% of
the total score).[29-32] The MCID for functional disability was also set, e.g., 30% reduction of score
from baseline on Roland-Morris Disability Questionnaire (RMDQ) (24 items).[33.34] Clinical
significance was deemed to be clearly achieved when both limits of 95% CI of mean difference was
greater than the MCID.

Results
Study Selection

In total, 1606 studies were found, and 40 potentially eligible RCTs were identified, 15 of which were
excluded in the first step (Figure 1).

Figure 1.

The QUORUM statement flow diagram.

Adequacy of Acupuncture Treatment

Data on acupuncture treatment details were extracted and summarized. In general, acupuncture
treatment details, i.e., chosen points, number of points needled, needle sensation, needle retention time,
treatment frequency, and treatment sessions, were generally in line with textbooks,[35-39] surveys,[40-42]
and reviews.[43-48] The exception isthat 2 RCTs provided only 1 trestment session in total for chronic
L BP, which was considered inadequate and excluded from this review.[49:50]

Finally, 23 RCTs were included, and the process of study selection was shown by aflow diagram as
recommended in the Quality of Reporting of Meta-Anaysis (QUOROM) statement(>] (Figure 1).

Varied styles of acupuncture have been used in the included RCTS, i.e., individualized (52%),
standardized (22%), and semistandardized (26%) acupuncture. Semistandardized acupuncture has been
defined as a set formula of points, supplemented by some additional points individually chosen for each



patient.
Study Characteristics

Twenty-three RCTs representing 6359 LBP patients were included, and their study characteristics are
provided in Table 1 . The sample size ranged from 17 to 3093, where 9 studies (39%) included between
50 and 100 subjects and 10 studies (43%) included more than 100 subjects. Nineteen (83%) studies
were on chronic LBP (=12 weeks), 1 study on subacute L BP (=4weeks and <12weeks), and 3 studies on
chronic and subacute L BP.

All 23 studies measured pain intensity, using visual analogue scales (VAS), numerical rating scales
(NRS), SF-36 bodily pain dimension, VVon Korff chronic pain grading scale, or LBP rating scale.
Sixteen (70%) studies measured functional disability. Furthermore, 9 studies (39%) measured range of
motion (ROM), 11 (48%) measured analgesic intake, 8 (35%) measured genera health status, and some
included the measures such as global assessment (2 RCTs) and adverse effects (5 RCTS).

Eight studies (35%) only had short-term follow-up, 12 (52%) intermediate term, and only 3 (13%) long-
term follow-up. Thirteen studies (57%) had dropout rates less than 20% and 30% for short-/intermediate
and long-term follow-up, respectively. Fourteen studies used follow-up interview 43% of them with
large dropouts, and 9 studies used tel ephone/mail follow-up with 22% of them with large dropouts,
which seemed superior over interview.

Thirteen studies did not account for missing data, whereas 10 studies (43%) adopted intention-to-treat
analysis (ITT), of which 2 studies had no dropout,[17:52] 4 carried baseline,[53] discharge,[18] or last
values forward,[11.54] 2 counted the missing data as failures/successes,[21.55] and 2 studies did not
specify their ITT methodol ogy.[56:57]1 However, no relationship could be explored between the analytic
methods and the resullts.

Methodologic Quality Assessment

In summary, although 16/23 of the studies (70%) scored highly on the Van Tulder scale, only 8/23 had
more than 40 patients per group of which 2 studies had high dropouts,[55.58] |eaving only 6/23 high
qual |ty Stud| %_[11,18,20,21,56,59]

Best Evidence Synthesis

In total 5 types of comparisons were made as below.

Acupuncture Versus No Treatment (n = 3). One highl18l and 2 low quality studied60.61] provided
moderate evidence that acupuncture was more effective than no treatment for short-term pain relief and
conflicting evidence for intermediate pain relief.[601 There was moderate evidence for such a
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comparison for short-term functional improvement(8l ( Table 1, Table 2).

Acupuncture Versus Sham Interventions (n = 8).

1. Acupuncture versus sham acupuncture (n = 4): 3 high-quality studies provided strong evidence
of no significant difference between acupuncture and sham acupuncture, for short-term and
intermediate pain relief and functional improvement (n =298 and n = 1162, respectively, using
superficial needle insertion at nonacupoints without stimulation as sham acupuncture),[18:21] or
for pain relief during and at the end of treatment (n = 190, cross-over design using superficial
needle insertion with 2% lidocaine injection as sham acupuncture).[>9 Although 1 low-quality
study showed trigger point acupuncture was significantly superior over sham acupuncture
(nonpenetrating) for pain and functional improvement at short-term follow-up, such a
conclusion was unreliable given its small sample size (n = 26).[19]

2. Acupuncture versus placebo transcutaneous electrical nerve stimulation (TENS) (n = 4): two
low-quality studies showed no significant difference for pain relief between acupuncture and
placebo TENS at dischargel>7.62] and intermediate follow-up.[>71 However, the conclusion is
unreliable because both of them included less than 40 patients per group and had large dropouts.
The study by Lehmann et all>7] also lacked between-group statistical comparisons. In contrast,
the other 2 low-quality studies showed significant superior effects of acupuncture over placebo
TENS for short/intermediate term pain relief.[52.63] However, their results were also unreliable
because 1 study had high dropouts and both had |ess than 40 patients per groupl63] ( Table 1,

Table2).

Acupuncture Versus Conventional Therapy (n = 6). In thisreview, conventional therapy was defined
as any other therapy except acupuncture, e.g., standard GP care including medication, physiotherapy
(PT) etc. Asaresult, 6 studies provided conflicting evidence.

Acupuncture was significantly superior, over conventional therapy for pain and functional improvement
at short/intermediate term follow-up in 1 high-quality study,[21] or over TENS for pain relief at
dischargein 1 low-quality study, which was, however, unreliable due to the very small sample size (n =
20).[64] Two low-quality studies found no significant difference between acupuncture and TENS,[57.69]
which was also unreliable due to the small sample size and lack of between-group statistical
comparisonsin both studies, and high dropouts.[57]

One high-quality RCT (n = 262) concluded that there was no difference between massage and
acupuncture for pain relief at discharge,[5¢] but massage was more effective than acupuncture for pain
relief at long-term follow-up. In terms of disability at short-term follow-up, massage was significantly
more effective than acupuncture; however, at long-term follow-up, this difference was only marginally
significant (P = 0.05). Moreover, there was no significant difference between acupuncture and self-care
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for pain and functional disability at short/long-term follow-up.

Two low-quality studies concluded that chiropractic spinal manipulation was more effective than

acupuncture,[66.67] for pain and functional improvement, at discharge.[66.671 However, both studies
included less than 40 patients per group, did not report between-group statistical comparisons, and 1

study had a high dropout,[67] all of which makes the evidence unreliable ( Table 1, Table 2).

Acupuncture and Conventional Therapy Versus Conventional Therapy (n = 8). Two high-quality
studied11,.20] and 5 low-quality studies17,53,55,58,68] provided strong evidence that acupuncture
combined with conventional therapy was more effective than conventional therapy alone for pain relief,
and moderate evidence for functional disability,[11.53,54.58] at discharge or short-term/intermediate/long-
term follow-up, respectively. Seven studies got high Van Tulder scores, but 3 of them had less than 40
patients per group,[17:53,54] and the other 2 had high dropouts at the intermediate follow-up,[55:58]
despite both including group sizes of more than 40 patients ( Table 1, Table?2).

Acupuncture and Conventional Therapy Versus Sham Acupuncture and Conventional Therapy
(n = 2). Two low-quality studies with high VVan Tulder scores, more than 40 patients per group but large
dropouts at intermediate follow-up, provided conflicting and unreliable evidence: 1 study (n = 126)[5°]
showed significant superior effects of acupuncture plus PT over sham acupuncture plus PT, on pain
relief at discharge and intermediate follow-up. The other study (n = 100)[38] reported that acupuncture
plus PT did not improve pain and function significantly compared with sham acupuncture plus PT at
short/intermediate term follow-up ( Table 1, Table 2).

Effect Size

10/31 studies for pain (31 comparisons) and 9/26 studies for functional disability (26 comparisons)
provided sufficient data for calculation of effect sizes for these respective outcomes. With regards to
both pain and functional disability, in general, moderate to large effect sizes have been achieved in the
comparison of acupuncture versus no treatment,[18] or acupuncture plus conventional therapy versus
conventional therapy alone,[11.17.53,55,58] whereas other groups of comparisons generally achieved small
to moderate effect sizes (Figures 2, 3).

Figure 2.

SMD of pain.
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Figure 3.

SMD of functional disability.

Clinical Significance

The mean differences for functional disability could only be calculated from afew studies, therefore it
was considered insufficient to judge the clinical significance of this outcome.

Fortunately, all of the included 23 studies measured pain intensity, 12 of which provided sufficient data
for the calculation of mean difference between groups, 7 studies used VAS (0-100 mm), 3 used NRS (0-
100 mm), 1 used Short Form-36 (SF-36) bodily pain dimension (0%-100%), and 1 used Von Korff
Chronic Pain Grading Scale (0-10). All of the 12 studies (33 comparisons) favored acupuncture in terms
of pain reduction. Twenty-four percent (8/33) of comparisons achieved the MCID (-20% or more) on
pain reduction;[17-19,55,61,64] however, only 2 of them clearly achieved the MCID, i.e., both limits of

95% CI of mean difference were greater than the MCIDI19.55] (Figure 4).

Figure4.

Mean difference (95% CI) of pain on VAS/NRS/SF-36 bodily pain/Von Korff CPGS
(100%). Zero: asindicated by the upper solid line, suggests no difference between
treatment and control group. Positive estimates favor control group; negative estimates
favor acupuncture group. MCID (minimal clinically important difference, -20%): as
indicated by the lower dashed line, suggests that values of the between-group changes
greater than 20% (below the dashed line) are clinically significant.

AT = acupuncture; CT = conventional therapy; N/A = not available; VAS = visual
analogue scale; CPGS = chronic pain grade scale; NRS = numerical rating scale; SF-36 =
short form 36; Follow-up = follow the patients from the end of treatment.

Discussion

Thisreview has provided strong evidence that there is no significant difference between acupuncture
and sham acupuncture (superficial needle insertion at nonacupoints), for short-term and intermediate
pain relief and functional improvement, which updates the previous evidence that favored acupuncture
over sham acupuncture.[15:26] For other comparisons, the addition of the 6 RCTS11.15-21] gjther



strengthened or confirmed the previous conclusions, by providing moderate evidence favoring
acupuncture over no treatment, strong evidence favoring acupuncture as an adjunctive therapy over
conventional therapy alone, and conflicting evidence for acupuncture versus conventional therapy.

Given that our review has shown no difference between acupuncture and sham acupuncture, it is worth
exploring the reasons for this result in more detail. Our review included additional studies published
after the search dates of the earlier reviews,[15.16] 4 of which we classified as high quality and held
significant weight in our qualitative analysis.[11.18,20.21] Another important difference was the fact when
the studies were pooled,[15.16] over half were sham TENS studies (all of which we defined as
unreliablel52:57.62,63]) and only 3 studies compared acupuncture to sham acupuncture alone or as an
adjunct to some form of conventional care.[5558,69] |n our qualitative synthesis, we separated out these 2
latter comparisons to show strong evidence that acupuncture alone is not significantly different from
sham acupuncture alone (based on the addition of 2 new trials,[18:21]), whereas the findings for
acupuncture/sham acupuncture as an adjunct to conventional carel5558] provide conflicting evidence.

Thislack of difference between sham and real acupuncture raises a debate about how appropriate
controls can be chosen. Four of the included studies used superficial needling outside

meridians,[18.21,55,58] which has been argued to be as effective as deep needling at specific
acupointgd45,58,70-72] and considered of therapeutic benefit in traditional acupuncture practice.[73.74 The
recently devel oped nonpenetrating sham needles have been advocated as more appropriate controls.[7>
77] Indeed, in this review, the only 1 study favoring real over sham acupuncture used a nonpenetrating
needling as the control;[19] however, it isworth noting that in other clinical areas, studies using such
controls have provided conflicting results.[78-81]

We were able to strengthen other comparisons, for example, acupuncture was superior to no treatment
and as an adjunct to conventional care. We included an additional large high-quality triall18] to the 2
small low-quality trials used by Furlan to support the superiority of acupuncture to no (acupuncture)
treatment. In terms of acupuncture as an adjunct to conventional care, we were able to include 3 new
RCTs (2 of which were large high quality trials and used standard medical care as the conventional care
comparator[11.20]) with small to large effect sizes. It is of interest to note that in general, the most potent
effect sizesin terms of pain and functional disability were observed in the comparison of acupuncture
VErsus no treatment, or acupuncture as an adjunct to conventional therapy, from discharge to
intermediate term follow-up. Whereas much smaller effect sizes were observed, in general, when
making comparisons to sham acupuncture.

Given the plethora of treatments for LBP, it isimportant to contextualize the results of the current
review with respect to current guidelines such as the European Guidelines.[22] The effects of
acupuncture are equivalent to the effects sizes for treatments currently advocated (exercise, pain relief
e.g., NSAIDS, behavioral treatments).[82] Although the current review is unable to answer the question
about acupuncture versus a completely inert and indistinguishable placebo control asin medication
studies,[83] thisis also the case for manipulation, which has a smaller effect sizel82] and is advocated in



the guidelines.[22]

There are some limitationsto this review. Firstly, although it was carried out in nonspecific LBP, afew
studies on mixed/unclear type of LBP were included,[68] and only studies on specific LBP, such as
sciatica, were excluded. Secondly, it was limited to English studies only. However, many of the non-
English articles e.g., 29 RCTs in Chinese would have been excluded in our review because of the lack
of valid/reliable or objective outcome measures. Finally, the measure of clinical effectivenessfor painin
our review was set at 2 points (or 30% relative to baseline), which correlates with a patient global
improvement rating of much improved or very much improved.[84.85] |t has been suggested that a cut
off of 50% would be more stringent, but as pointed out in the editorial by Rowbotham,[86] a 50%
reduction in pain intensity corresponds to the highest level of patient impression of improvement. Given
the accompanying lack of side effects of acupuncture for pain relief[87.88] and the consensusin LBP
around 2 points (or 30%) as aindicator of real change from the patients perspective,[29.32.89] we feel
that achoice of 2 pointsisavalid cut off for meaningful clinical change.

Conclusion

Based on the results of this review, acupuncture should be advocated for the treatment of chronic LBP
and included in the European Guidelines for this condition, given the equivalent effect sizesto
treatments currently advocated (exercise, NSAIDS, behavioral treatments vs. no treatment).[82] It is
more difficult to make conclusions about acupuncture as an adjunct to conventional treatment asthereis
such awide variety of treatmentsincluded, not all of which are evidence based. However, the evidence
for acupuncture as a cost effective adjunct to standard medical careis clear cut and therefore should be
advocated. The effectiveness of acupuncture alone in comparison with conventional therapiesis
conflicting and requires more research. Another major areafor further work stems from the finding that
acupuncture is not more effective than a physiologically active sham control.

Although the reporting and methodol ogic quality of the studies have been improved in recent years, in
terms of detailed reporting of acupuncture treatment, larger sample sizes, longer-term follow-up,
blinding and intention-to-treat analysis etc., there is still lack of consensus (and thus guidelines) with
regards to adeguate acupuncture treatment (number of needles inserted, needle manipul ation technique,
treatment frequency and sessions, appropriate cointerventions etc.). We therefore suggest that future
trials should focus on such areas where there are few or no trials to guide practice.

I
Table 1. Characteristics of 23 Included RCTs (1966-2008)

Table 1.




Table 2. Van Tulder Score of Included 23 RCTs (1966-2008)

Table 2.
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Sidebar: Key Points



. Both electronic and manual searches were made on RCTsin English, extended to January 10,
2008.

. Twenty-three included RCTswere divided into 5 comparison groups, based on which a best
evidence synthesis was conducted. Effect size and clinical significance were determined on
available data.
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