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Background: Few treatments for back pain are supported by
strong scientific evidence. Conventional treatments, although
widely used, have had limited success. Dissatisfied patients have,
therefore, turned to complementary and alternative medical ther-
apies and providers for care for back pain.

Purpose: To provide a rigorous and balanced summary of the
best available evidence about the effectiveness, safety, and costs
of the most popular complementary and alternative medical ther-
apies used to treat back pain.

Data Sources: MEDLINE, EMBASE, and the Cochrane Controlled
Trials Register.

Study Selection: Systematic reviews of randomized, controlled
trials (RCTs) that were published since 1995 and that evaluated
acupuncture, massage therapy, or spinal manipulation for nonspe-
cific back pain and RCTs published since the reviews were con-
ducted.

Data Extraction: Two authors independently extracted data
from the reviews (including number of RCTs, type of back pain,
quality assessment, and conclusions) and original articles (includ-
ing type of pain, comparison treatments, sample size, outcomes,
follow-up intervals, loss to follow-up, and authors’ conclusions).

Data Synthesis: Because the quality of the 20 RCTs that eval-
uated acupuncture was generally poor, the effectiveness of acu-
puncture for treating acute or chronic back pain is unclear. The
three RCTs that evaluated massage reported that this therapy is
effective for subacute and chronic back pain. A meta-regression
analysis of the results of 26 RCTs evaluating spinal manipulation
for acute and chronic back pain reported that spinal manipulation
was superior to sham therapies and therapies judged to have no
evidence of a benefit but was not superior to effective conven-
tional treatments.

Conclusions: Initial studies have found massage to be effective
for persistent back pain. Spinal manipulation has small clinical
benefits that are equivalent to those of other commonly used
therapies. The effectiveness of acupuncture remains unclear. All of
these treatments seem to be relatively safe. Preliminary evidence
suggests that massage, but not acupuncture or spinal manipula-
tion, may reduce the costs of care after an initial course of therapy.
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Back pain and its sequelae place an enormous burden on
society, health care systems, and the economies of de-

veloped countries (1). More than 50% of Americans expe-
rience back pain each year; most have pain for more than 1
week (2). In the United States, $25 billion is spent annu-
ally on medical care services for back problems and another
$50 billion is spent on lost productivity and disability pay-
ments (3). Despite the high prevalence of back pain and
the numerous conventional medical treatments used for
this problem, few treatments are supported by strong sci-
entific evidence (4, 5). The limited effectiveness of conven-
tional treatments has contributed to a high level of patient
dissatisfaction with medical care for back pain (6). Thus, it
is not surprising that back and neck problems are the main
reasons why complementary and alternative medical (CAM)
therapies are used and CAM providers are consulted (7, 8).

Spinal manipulation, performed mostly by chiroprac-
tors in the United States (9), is the most popular CAM
therapy for back pain in this country (7). Chiropractic has
been licensed in all 50 states since 1974 (10) and is covered
by most insurance plans (11). Massage therapy has become
increasingly popular over the past decade and is currently
licensed, or otherwise regulated, in 30 states (12). In 1997,
11% of Americans used massage, making 114 million visits
to massage therapists (7). Although less common than chi-
ropractic and massage, acupuncture, which is licensed in
39 states, is the third most frequently used CAM therapy

for back pain in the United States. A recent study found
that back pain is the most common reason for visiting
chiropractors (40% of visits), massage therapists (20% of
visits), and acupuncturists (about 14% of visits) (8). Few
studies have evaluated the many other CAM therapies used
for back pain; these include mind–body therapies (such as
yoga, meditation, and tai chi), physical treatments (such as
magnets, spa therapy, the Feldenkrais method, the Alex-
ander technique, and Pilates-based exercises), botanicals
(such as willow bark and Devil’s claw), and supplements
(such as glucosamine sulfate and chondroitin sulfate).

Over the past quarter century, numerous randomized,
controlled trials (RCTs) have evaluated CAM therapies for
back pain; in the past decade, reviews and meta-analyses of
these trials have proliferated. The poor quality, inconsis-
tent conclusions, and biases of many studies and reviews
have led to confusion. We attempt to provide clinicians,
patients, and health plans with a clear and balanced under-
standing of the current evidence about the effectiveness,
safety, and cost of the CAM therapies most often used by
Americans to treat low back pain: acupuncture, massage
therapy, and spinal manipulation.

METHODS

Data Sources
We identified systematic reviews of RCTs that evalu-

ated acupuncture, massage therapy, and spinal manipula-
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tion for nonspecific back pain published since 1995. In
addition, we identified original articles that described re-
sults of RCTs published since the reviews were conducted.
In accordance with the Cochrane Collaboration Back Re-
view Group’s guidelines for systematic reviews for spinal
disorders (13), both the reviews and the subsequent origi-
nal articles were identified by using a computerized search
of MEDLINE (from 1966 to April 2002), EMBASE (from
1988 to 1 September 2001), and the Cochrane Controlled
Trials Register (through September 2001). We used the
specific therapies (acupuncture, massage, or manipulation)
and back pain, low back pain, and backache as search terms.
We also retrieved reference lists from recent original pub-
lications to identify additional trials. We searched MED-
LINE for articles on the safety of acupuncture, massage,
and lumbar manipulation. Because observational data on
the relative costs of CAM and conventional care are subject
to substantial bias as a result of the noncomparability of
patients seeking care from CAM and conventional provid-
ers (14, 15), we extracted cost data only from the few
effectiveness RCTs that measured cost. Two authors inde-
pendently extracted descriptive data characterizing the re-
views and original articles. Discrepancies were resolved af-
ter we jointly reviewed the original documents.

Role of the Funding Sources
The funding sources had no role in the design, con-

duct, or reporting of the study or in the decision to submit
the manuscript for publication.

RESULTS

Acupuncture
Effectiveness

In 1997, a nonadvocate, multidisciplinary panel was
convened by the National Institutes of Health to evaluate
the effectiveness of acupuncture. The panel concluded
that, although basic research has “begun to elucidate the
mechanisms of action of acupuncture” and promising re-
sults have emerged from clinical studies of acupuncture for
emesis and postoperative dental pain, the value of acu-
puncture for other conditions (including back pain) was
inconclusive and worthy of further study (16). Since this
report, one meta-analysis (17) and two best-evidence syn-
theses (19, 20) have evaluated acupuncture for back pain
(Table 1). A total of 14 RCTs were identified in these
reviews; 11 were included in all 3. Most trials focused on
nonspecific chronic back pain. The trials had serious limi-
tations, including small sample sizes, inadequate acupunc-
ture treatment, and high dropout rates.

Ernst and White (17), who considered 9 trials suitable
for a meta-analysis, concluded that 1) acupuncture was
superior to various control interventions and 2) evidence
was insufficient to determine whether acupuncture was su-
perior to placebo. Ernst and White asserted that their con-
clusions were based “largely on rigorous research”; how-
ever, the other reviews (19, 20), which used different

quality rating scales, rated the studies less favorably and
believed that meta-analysis would be inappropriate because
the trials were heterogeneous in terms of design, type and
duration of back pain, acupuncture treatment protocols,
and outcome measures. Furthermore, van Tulder and col-
leagues (19) noted that “most of the studies did not meet
the current standards for conducting and reporting of
RCTs.” They concluded that the “review did not clearly
indicate that acupuncture is effective in the management of
back pain” and that high-quality RCTs were needed.
Smith and colleagues (20) also concluded that more high-
quality primary trials would be needed before clinically
meaningful conclusions could be reached.

Since the publication of these 3 reviews, we identified
6 additional published RCTs (Table 2) (27–32). In the
largest trial, 262 patients with low back pain that had per-
sisted for at least 6 weeks after a physician visit were ran-
domly assigned to receive individualized Traditional Chi-
nese Medical acupuncture, therapeutic massage, or self-care
educational materials (30). Most patients had pain persist-
ing for more than 1 year. Both treatment protocols pro-
scribed use of herbs and oriental massage. After an average
of 8 treatments over a 10-week period, acupuncture was
found to be less effective than massage but equal to self-
care educational materials in decreasing pain and improv-
ing function. Because there was no untreated comparison
group, this study could not determine whether acupunc-
ture was ineffective or merely less effective than massage.

An Australian study randomly assigned 130 patients
with chronic spinal pain (82% had low back pain) to re-
ceive acupuncture, chiropractic spinal manipulation, or
nonsteroidal anti-inflammatory medication (27). Among
the 77 patients who completed the study, neither back
dysfunction nor pain significantly improved by the end of
the 4-week treatment period in the acupuncture group.

A Scottish study randomly assigned 60 elderly patients
with chronic back pain to receive 4 weeks (2 sessions/week)
of treatment with transcutaneous electrical nerve stimula-
tion (TENS) or acupuncture (28). Acupuncture and
TENS had similar effects on the severity of pain and use of
analgesic medication. The acupuncture group, but not the
TENS group, had a small but statistically significant short-
term improvement in spinal flexion. Because a Cochrane
Review has concluded that there is no evidence for the
efficacy of TENS, it remains unclear whether either treat-
ment was more effective than placebo (35).

A Swedish study randomly assigned 50 patients with
chronic lumbar pain to 8 weekly treatments of acupunc-
ture or a placebo control in which a disconnected TENS
unit was used (29). At the 1-month and 6-month follow-
up evaluations, patients receiving acupuncture were signif-
icantly more likely to improve than were those receiving
placebo.

A Norwegian study randomly assigned 60 patients
with acute low back pain to receive standardized acupunc-
ture treatment for 2 weeks or enterosoluble naproxen at
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500 mg twice daily for 10 days (31). Patients receiving
acupuncture used substantially less analgesic medication af-
ter the first week of treatment and had fewer recurrences of
low back pain after 6 and 18 months. However, pain relief
between the groups did not differ.

Finally, a German study randomly assigned 131 con-
secutive outpatients of an orthopedic department who had
chronic low back pain to receive 12 weeks of active phys-
ical therapy alone (the control treatment) or in conjunction
with real acupuncture or sham acupuncture (32). Real acu-
puncture was found to be superior to the control treatment
but not to sham acupuncture in reducing pain intensity
and disability.

Safety

Although tens of millions of acupuncture needles are
used annually in the United States (36), only about 50
cases of complications resulting from acupuncture have

been reported in the medical literature over the past 20
years. Two recent prospective studies of practitioners in the
United Kingdom found no serious events in 66 000 con-
sultations (37, 38). The most noteworthy problems associ-
ated with acupuncture were fainting (10 patients); unex-
pected severe, prolonged exacerbation of symptoms (12
patients); pain at the needle site (6 patients); needle left in
place (5 patients); seizure after needle insertion (1 patient
with epilepsy); and slurred speech (1 patient). In a system-
atic review of acupuncture safety that included 9 prospec-
tive studies and almost a quarter of a million treatments,
the most serious adverse effects were 2 cases of pneumo-
thorax and 2 cases of a broken needle (39). Odsberg and
colleagues (40) reported no serious adverse effects in a
study of almost 9300 acupuncture treatments given by
Swedish physiotherapists. Minor bleeding was the most
commonly reported side effect (15% of treatments). The
current standard use of disposable needles in the United
States (required by law in many states) has substantially

Table 1. Recent Systematic Reviews of Randomized, Controlled Trials Evaluating the Effectiveness of Acupuncture, Massage, or
Spinal Manipulation for Back Pain*

Study, Year [Search Period] (Reference) Review Features Total RCTs, n RCTs by Back Pain Type, n

Acupuncture†
Ernst and White, 1998 [1969–96] (17) Meta-analysis 12 (9 suitable for meta-analysis) 8 chronic

1 acute
2 mixed
1 unspecified

van Tulder et al., 1999 [1966–96] (19) Best-evidence synthesis 11 6 chronic
3 mixed
2 unspecified

Smith et al., 2000 [1966–98] (20) – 13 (8 back pain, 3 neck pain, 2 both) 6 chronic
2 acute

Massage‡
Ernst, 1999 [1966–97] (21) – 4 1 chronic

1 acute
2 mixed

Furlan et al., 2000 [1966–99] (22) Best-evidence synthesis 4 1 chronic
1 acute
2 mixed

Spinal manipulation§
Koes et al., 1996 [1966–95] (23) Systematic narrative review 36 12 acute

8 subacute or chronic
12 mixed
1 sciatica
3 unspecified

Bronfort, 1999 [1966–96] (25) Best-evidence synthesis 39 14 acute
14 chronic
9 mixed
2 sciatica

Assendelft et al., 2003 [1966–January 2000] (26) Meta-analysis 39 (38 included in statistical pooling) 7 acute
7 mixed

* RCT � randomized, controlled trial; SMT � spinal manipulative therapy; TENS � transcutaneous electrical nerve stimulation.
† 11 RCTs were common to all 3 reviews.
‡ 3 RCTs were common to the 2 reviews.
§ 30 RCTs were common to all 3 reviews. Studies by Bronfort and Koes et al. had 35 RCTs in common.
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reduced the risk for infection, which was an important
concern in previous decades.

Cost

Only one RCT that evaluated acupuncture for back
pain measured costs (30). In this trial, a course of acupunc-
ture treatment (average, 8.0 visits) cost $352. A compari-
son of the subsequent costs of back care services after 1 year
of follow-up revealed no evidence of savings for the acu-
puncture group (costs were $252) compared with the
group that received $50 worth of self-care educational ma-
terials (costs were $200) (P � 0.05).

Therapeutic Massage
Effectiveness

Until recently, massage received little attention from
researchers studying back pain. The two recent systematic
reviews of massage for back pain (Table 1) each identified
four RCTs, three of which were included in both (total of

five) (21, 22). All five of these trials included massage only
as a control treatment for various physical treatments.
These massage control treatments were poorly described
and often involved superficial massage techniques, brief
treatment sessions (10 to 15 minutes), or few sessions
(�5). Both reviews concluded that high-quality trials were
needed before the value of massage for back pain could be
determined.

Since these reviews, at least three published RCTs have
evaluated the effectiveness of massage for back pain (Table
2). Preyde (33) randomly assigned 104 patients with low
back pain lasting 1 week to 8 months to comprehensive
massage therapy (including stretching exercises), soft tissue
manipulation alone, remedial exercise with posture educa-
tion, and sham laser therapy. All patients received 6 treat-
ments over a 1-month period; outcomes were measured at
the end of the treatment period and 1 month later. At the
1-month follow-up, comprehensive massage and soft tissue
manipulation were found to be superior to sham laser ther-

Table 1—Continued

Quality Assessment Scale (Reference) Conclusions of Reviews

Jadad scale (18) and adequacy of acupuncture “The odds ratio of improvement with acupuncture compared with control intervention was 2.30 (95%
confidence interval, 1.28–4.13). For sham-controlled, evaluator-blinded studies, the odds ratio was
1.37 (95% confidence interval, 0.84–2.25). Acupuncture was shown to be superior to various control
interventions, although there is insufficient evidence to state whether it is superior to placebo.”

Cochrane Back Review Group (13) “. . . no evidence showing acupuncture to be more effective than no treatment, . . . moderate evidence
indicating that acupuncture is not more effective than trigger-point injection or transcutaneous
electrical nerve stimulation, . . . limited evidence that acupuncture is not more effective than placebo
or sham acupuncture . . .”

Oxford Pain Validity Scale (20) “There is no convincing evidence for the analgesic efficacy of acupuncture for back or neck pain . . . .”

None “All trials are burdened with methodological flaws . . . it is impossible to draw reliable conclusions.”

Cochrane Back Review Group (13) “There is limited evidence showing that massage is less effective than manipulation immediately after
the first session and moderate evidence showing it is less effective than TENS during the course of
sessions in relieving pain and improving activity. At the completion of treatment and at 3 weeks after
discharge there is no difference among massage and manipulation, electrical stimulation, or corsets,
but this evidence is limited.”

Koes et al. (24) “The efficacy of spinal manipulation for patients with acute or chronic low back pain has not been
demonstrated with sound randomized clinical trials. There certainly are indications that manipulation
might be effective in some subgroups of patients with low back pain”

Not stated “There is moderate evidence of short-term efficacy for SMT in the treatment of acute low back pain
and for SMT combined with mobilization for chronic low back pain.” The evidence is “inconclusive
for the longer-term efficacy of SMT and mobilization for the treatment of any type of low back
pain.”

Cochrane Back Review Group (13); Jadad scale (18) “There is no evidence that spinal manipulative therapy is superior to other standard treatments for
patients with acute or chronic low back pain.”
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apy (for pain and function) and to exercise (for pain). Re-
sults for comprehensive massage and soft tissue manipula-
tion did not differ substantially.

Another recent RCT compared massage therapy with
progressive muscle relaxation (34). Twelve patients with
chronic low back pain were randomly assigned to each of
these treatments. After ten 30-minute sessions over 5
weeks, massage was found to be superior to progressive
muscle relaxation for pain, depression, flexion, and sleep.

Finally, Cherkin and colleagues (30) randomly as-
signed 262 patients with persistent low back pain to receive
therapeutic massage, Traditional Chinese Medical acu-
puncture, or self-care educational materials. At the end of
the 10-week treatment period (and about 8 massage or

acupuncture visits), therapeutic massage was superior to
both acupuncture (function) and self-care educational ma-
terials (function and symptoms). At 1 year, massage re-
mained superior to acupuncture (symptoms and function)
but not self-care educational materials. The benefits of
massage continued for 1 year, even though the patients
randomly assigned to receive massage were not significantly
more likely to receive massages during the final 6 months
of follow-up.

Safety

Although some forms of massage involve substantial
force, massage is generally considered to have few adverse
effects. Possible contraindications for massage include deep

Table 2. Recent Randomized, Controlled Trials Evaluating Acupuncture, Massage, or Spinal Manipulation for Back Pain Published Too
Late To Be Included in Systematic Reviews Summarized in Table 1*

Study, Year (Reference) Type and Duration of Pain Treatments Sample Size, n Types of Masking

Acupuncture
Giles and Müller, 1999 (27) Spine pain duration �13

wk (82% of cases were
low back pain)

3–4 wk of:
1. Acupuncture (6 treatments)
2. Chiropractic spinal manipulation (6

treatments)
3. Nonsteroidal anti-inflammatory

medication

1. 46
2. 49
3. 31

None (self-administered
questionnaires)

Grant et al., 1999 (28) Chronic (�6 mo) 8 sessions over 4 wk
1. Acupuncture
2. TENS

1. 32
2. 28

Assessor

Carlsson and Sjölund, 2001 (29) Chronic (�6 mo) Weekly for 8 wk, then 2 treatments during
follow-up

1. 34
2. 16

Assessor

1. Acupuncture
2. Mock TENS

Cherkin et al., 2001 (30) Mixed (�6 wk; most
patients had pain for
�1 y)

�10 treatments over 10 wk
1. Acupuncture
2. Massage
3. Self-care educational materials

1. 94
2. 78
3. 90

Assessor

Kittang et al., 2001 (31) Acute 1. Acupuncture for 2 wk (number of
sessions not specified)

2. Naproxen (500 mg twice daily for 10 d)

1. 30
2. 30

Assessor (at 3 and 6 mo)

Leibing et al., 2002 (32) Chronic (�6 mo) In addition to 26 sessions of active
physiotherapy over 12 wk:

1. No additional treatment
2. 20 sessions of traditional acupuncture

over 12 wk
3. 20 sessions of “sham” (minimal)

acupuncture over 12 wk

1. 46
2. 40
3. 45

Assessor and patients
(acupuncture groups
only)

Massage
Preyde, 2000 (33) Mixed (1 wk–8 mo) 6 treatments in 1 mo

1. Comprehensive massage (soft tissue
manipulation plus remedial exercise)

2. Soft tissue manipulation
3. Remedial exercise
4. Sham laser therapy

1. 26
2. 27
3. 24
4. 27

Not stated

Cherkin et al., 2001 (30) Mixed (�6 wk; most
patients had pain for
�1 y)

�10 treatments over 10 wk
1. Massage
2. Acupuncture
3. Self-care educational materials

1. 78
2. 94
3. 90

Assessor

Hernandez-Reif, 2001 (34) Chronic (�6 mo) 2 treatments per week for 5 wk
1. Massage
2. Progressive muscle relaxation

1. 12
2. 12

Not stated

* TENS � transcutaneous electrical nerve stimulation. For spinal manipulation, the most recent review included in Table 1 (26) included all randomized, controlled trials
evaluating spinal manipulation for back pain through January 2000. No additional randomized, controlled trials published between January 2000 and April 2002 were
identified.
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venous thrombosis, burns, skin infections, eczema, open
wounds, bone fractures, and advanced osteoporosis; how-
ever, reports of serious adverse effects (such as bone frac-
tures and liver rupture) are extremely rare (41). In addi-
tion, some patients may have allergic reactions to oils used
by massage therapists. Minor adverse effects, such as “sig-
nificant pain or discomfort” during or shortly after treat-
ment, were noted for 13% of the 74 patients receiving
massage in a recent trial (30).

Cost

Only one study has examined the potential cost sav-
ings associated with massage (30). In addition to produc-
ing clinically significant benefits, mean costs for additional

services for back care in the massage group ($139) were
about 40% lower than those in the acupuncture ($242)
and self-care ($200) groups. However, the differences in
cost were not statistically significant (P � 0.15). Initial
treatment costs averaged $377 for massage, $352 for acu-
puncture, and $50 for self-care educational materials.

Spinal Manipulation
Effectiveness

Table 1 summarizes the most recent reviews of spinal
manipulation. These reviews identified a total of 52 RCTs;
30 were included in all three reviews. The systematic re-
view by Koes and colleague of 36 RCTs (23) found the
evidence inadequate to conclude that spinal manipulation
was efficacious for acute or chronic low back pain. Bron-

Table 2—Continued

Primary Outcomes Follow-up Follow-up >85% Results

Dysfunction, pain 4 wk No No statistical comparisons made among groups. Acupuncture group did
not show significant improvement in function or pain over time.

Pain, analgesic use, spinal
flexion

4 d and 3 mo after final treatment Yes No significant difference between treatments.

Global improvement,
pain, analgesic use

1, 3, and 6 mo after treatment Yes Acupuncture superior to placebo for global improvement at 1, 3, and 6
mo after treatment and for pain reduction at 1 and 3 mo after
treatment (all P � 0.05).

Dysfunction,
bothersomeness of
symptoms

4, 10, and 52 wk after
randomization

Yes At 10 wk, acupuncture less effective than massage on the dysfunction
scale (P � 0.01). After 1 y, acupuncture less effective than massage
(symptoms, P � 0.002; dysfunction, P � 0.05). Acupuncture and
self-care education did not significantly differ at 10 wk or 1 y

Pain, stiffness, analgesic
use, new episodes of
back pain

1 wk and 3, 6, and 18 mo Yes No differences in reduction of pain or stiffness after 6 mo. Patients
receiving acupuncture used fewer analgesic drugs during the first
week after start of treatment than those receiving naproxen
(P � 0.05) and reported fewer new episodes of back pain during
18-mo follow-up (P � 0.05).

Pain, disability At end of 12-wk treatment period
and 9 mo later

No Acupuncture superior to control at end of treatment (pain, P � 0.001;
disability, P � 0.001) and after 9 mo (disability, P � 0.016).
Differences between acupuncture and sham acupuncture not
significant.

Function, pain At end of 1-mo treatment period
and again 1 mo later

Yes At 1-mo follow-up, both comprehensive massage and soft tissue
manipulation were superior to sham laser for pain and function and
superior to exercise for pain (all P � 0.05). Comprehensive massage
and soft tissue manipulation did not significantly differ.

Dysfunction,
bothersomeness of
symptoms

4, 5, and 52 wk after
randomization

Yes At 10 wk, massage was superior to acupuncture (dysfunction,
P � 0.01) and self-care education (symptoms, P � 0.01 dysfunction,
P � 0.001). After 1 y, massage was superior to acupuncture
(dysfunction, P � 0.05; symptoms, P � 0.002) but did not differ
significantly from self-care education.

Pain, depression, anxiety,
sleep, flexion, serotonin
levels, dopamine levels

Immediately after treatment
period

Not stated Massage group reported less pain (P � 0.05) and depression
(P � 0.05), improved sleep (P � 0.03) and flexion (P � 0.003), and
higher serotonin and dopamine levels (both P � 0.04).
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fort’s best-evidence synthesis of 39 RCTs (including 35 of
the RCTs included in the review of Koes and colleagues)
(25) reported moderate evidence of short-term efficacy of
spinal manipulation for acute back pain and for chronic
back pain (when the spinal manipulation was combined
with mobilization). Both reviews considered all compari-
son groups, including general practitioner care, physiother-
apy, exercises, traction, and bed rest, as homogeneous.

The most recent meta-analysis (26), published in this
issue, included RCTs reported through January 2000; this
meta-analysis used meta-regression techniques to estimate
the effectiveness of spinal manipulative therapy compared
with other advocated therapies. Data were analyzed from
38 RCTs, including 12 in which manipulation was given
in combination with other therapies. Thirty of the trials in
this review were included in Koes and colleagues’ review
and 33 were included in the Bronfort review. This meta-
analysis suggested that spinal manipulative therapy was su-
perior to sham manipulation and therapies considered in-
effective for back pain but was not superior to other
standard treatments. The results were similar for acute and
chronic back pain. We summarize the results of an analysis
of the subgroup of 26 RCTs that assessed manipulation as
the sole or predominant component.

Separate meta-regression models were developed for
short-term (�6 weeks) and long-term (�3 months) out-
comes for pain and function. Estimates of effects were pre-
sented with 95% CIs for relative improvement for the spi-
nal manipulation group compared with the comparison
group on a 100-mm visual analogue scale for pain and the
Roland Disability Questionnaire for function. Comparison
treatments were categorized as either 1) sham manipulation
or other therapies judged to have no benefit (such as trac-
tion, corset, bed rest, home care, topical gel, no treatment,
diathermy, and minimal massage) or 2) other recom-

mended therapies (such as general practitioner care, anal-
gesics, physical therapy, exercises, and back school).

Meta-regression models found statistically significant
benefits only when spinal manipulation was compared
with sham therapies or ineffective therapies (Table 3).
There is no evidence that spinal manipulation is substan-
tially more or less effective than other conventional thera-
pies for either chronic or acute back pain. Sensitivity anal-
yses that assessed the effects of study quality, presence of
leg pain, and profession of manipulator did not substan-
tially alter the results.

Safety

Systematic studies indicate that patients often report
minor symptoms after spinal manipulation (42). Serious
complications associated with spinal manipulation have
been documented only in case reports, which attribute
these complications to cervical manipulation, misdiagnosis,
presence of a bleeding disorder, presence of a herniated
disc, or improper technique. Failing to correctly diagnose
spinal tumors or metastatic disease, which led to a delay in
appropriate treatment, was the main complication of mis-
diagnosis. The cauda equina syndrome, the most serious
complication of lumbar spinal manipulation, occurred in
patients presenting with symptoms or signs of a herniated
disc.

Case reports may underestimate the true number of
adverse events or may be so poorly documented that a
cause-and-effect relationship is not established. Risk esti-
mates for the cauda equina syndrome as a complication of
lumbar spinal manipulation are low, ranging from about
one case per 100 million manipulations (9) to less than one
case per 1 million treatments (43).

Table 3. Spinal Manipulation Therapy for Acute and Chronic Low Back Pain: Comparison with Sham or Ineffective Therapies and with
Other Recommended Therapies*

Type of Low Back Pain Short-Term Pain Long-Term Pain Short-Term Function Long-Term Function

Compari-
sons

Improvement
on 100-mm
VAS (95% CI)

Compari-
sons

Improvement
on 100-mm
VAS (95% CI)

Compari-
sons

Improvement
on RDQ
(95% CI)

Compari-
sons

Improvement
on RDQ
(95% CI)

n n n n
Acute

SMT compared with:
Sham or ineffective

therapies
9 4 (0 to 8) 4 �2 (�9 to 5) 4 1.7 (0 to 3.4) 1 5.4 (�3.2 to 13.9)

Other recommended
therapies

7 0 (�4 to 5) 5 �4 (�11 to 2) 6 0 (�1.5 to 1.5) 5 0.6 (�5.2 to 6.5)

Chronic
SMT compared with:

Sham or ineffective
therapies

8 5 (1 to 9) 3 4 (�4 to 12) 4 3.4 (1.6 to 5.2) 2 2.2 (�5.4 to 9.8)

Other recommended
therapies

7 2 (�2 to 6) 5 1 (�5 to 8) 5 1.7 (0 to 3.3) 4 �2.5 (�8.7 to 3.6)

* RDQ � Roland Disability Questionnaire; SMT � spinal manipulative therapy; VAS � visual analogue scale.
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Cost

The only randomized study that compared the efficacy
and costs of chiropractic care to a “placebo” (an educa-
tional booklet) reported borderline improvement in symp-
toms but no evidence that chiropractic manipulation treat-
ments (costing $280) reduced the number or costs of back
care services during the 2 years after treatment (44). An
RCT comparing chiropractic care and physical therapy
found no difference in costs or effectiveness (45).

DISCUSSION

Because the quality of the research evaluating the ef-
fectiveness of the most popular CAM therapies used for
low back pain is generally poor, clear conclusions are dif-
ficult to reach. Fortunately, the larger and better-designed
studies published in the past 5 years elucidate the potential
value of these therapies. Acupuncture for acute back pain
has not been well studied, and although about 10 RCTs
have evaluated the use of acupuncture for chronic back
pain, its value remains in question. Recent studies suggest
that acupuncture is more effective than no treatment or
sham treatment, is as effective as other medical interven-
tions of questionable value (for example, TENS and non-
steroidal anti-inflammatory drugs for chronic back pain),
but is less effective than massage. The three trials designed
to evaluate massage as a treatment for subacute and chronic
back pain have all found positive effects, especially on pa-
tient function. Finally, the preponderance of evidence from
the numerous trials of spinal manipulation (including chi-
ropractic manipulation) for back pain indicate that this
treatment has real, but modest, benefits for both acute and
chronic low back pain. The risks of lumbar manipulation,
massage, and acupuncture are low, and serious adverse ex-
periences are extremely rare and generally not life-threat-
ening.

Because costs have rarely been measured in trials of
CAM therapies, little is known about the cost-effectiveness
of these treatments for back pain. Data from one RCT
suggest that the initial costs of a course of massage therapy
may be justified by the substantial improvements in func-
tional outcomes and reduced use of health care services for
back pain during the year after treatment (30). The modest
benefits of manipulation (44) and questionable benefits of
acupuncture (30) were not associated with any future cost
savings.

The conduct and interpretation of trials of CAM ther-
apies for back pain are complicated by the common use of
various techniques; adjuncts to these techniques (such as
herbs for acupuncture, aromatherapy for massage, and ul-
trasound for manipulation); and lifestyle recommenda-
tions. Acupuncture, massage, and chiropractic or osteopathic
manipulation are not single, well-defined monotherapies
but rather collections of various interventions that are often
tailored to the needs of individual patients and that reflect
the specific practitioner’s training and preferences. In ad-

dition to their limited applicability, fastidious trials that
evaluate CAM treatments using restrictive treatment pro-
tocols are difficult to design because convincing sham ther-
apies are hard to construct and blinding is problematic.
Pragmatic trials that attempt to evaluate treatments as they
are commonly delivered in active clinical practice may pro-
duce more useful results and should be encouraged.

Although the effectiveness of acupuncture for back
pain remains unclear, initial studies suggest that massage is
effective for persistent back pain; these studies have also
shown that spinal manipulation has small clinical benefits,
similar to those of other commonly used therapies, for
acute and chronic back pain. All of these CAM treatments
seem to be relatively safe. In addition, because there is
growing evidence that patient expectations affect outcomes
(46–48), allowing patients to choose the treatment they
believe will be most helpful may improve results. Thus,
decisions to offer CAM therapies to patients should con-
sider effectiveness, safety, costs, the relative effectiveness of
these therapies compared with conventional treatments,
and patient preferences and expectations.
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