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Abstract

Background: In the year 2000 the Joint Federal Committee of Physicians and Health Insurance Plans in Ger-
many initiated a project comparing the effectiveness of acupuncture to guideline-oriented conventional therapy
for chronic pain. Within this project four large, randomized studies were conducted as part of the "German
Acupuncture Trials" (GERAC) testing acupuncture against sham acupuncture and guideline standard therapy in
the treatment of migraine, tension headache, gonarthritis of the knee and low back pain. The GERAC-Trial
which evaluated chronic low back pain will be discussed in this paper.

Methods: All GERAC-Trials were conducted as patient- and observer-blinded randomized controlled trials.
The low back pain trial involved 340 outpatient practices in Germany, including 1162 patients with a history
of chronic low back pain for a mean of 8 years. Patients underwent verum acupuncture (n=387) according to
principles of traditional Chinese medicine or sham acupuncture (n=387) consisting of superficial needling at
nonacupuncture points or conventional therapy, a combination of drugs, physical therapy, and exercise (n=388).
Five additional sessions were offered to patients who had a partial response to treatment. Primary outcome
was response after 6 months, defined as 33% improvement or better on 3 pain-related items on the Von Korff
Chronic Pain Grade Scale questionnaire (CGPS) or 12% improvement or better on the back-specific Hanover
Functional Ability Questionnaire (HFAQ).

Results: 10 to 15 acupuncture sessions, verum as well as sham, alleviated pain more effectively than conven-
tional therapy. At 6 months, response rate was 47.6% in the verum acupuncture group, 44.2% in the sham
acupuncture group, and 27.4% in the conventional therapy group. Differences between verum vs sham was
3.4% (95% confidence interval, -3.7% to 10.3%; P=0.39) between verum vs conventional therapy was 20.2%
(95% confidence interval, 13.4% to 26.7%; P<0.001) and between sham vs conventional therapy was 16.8%
(95% confidence interval, 10.1% to 23.4%; P<0.001.)

Conclusions: Body needle acupuncture is an effective method to improve chronic low back pain for at least
6 months. Effectiveness of acupuncture, either verum or sham, was almost twice that of conventional therapy.
On the basis of these results, acupuncture is now recognized within the German health service. However, the
significance of the specific placement of the acupuncture needles strictly according to the rules of Traditional
Chinese Medicine remains unexplained.
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Background

In the year 2000 in Germany the reimbursement
of an acupuncture-treatment has been restricted by
decision of the Federal Committee of Physicians
and Health Insurance Funds. From then on reim-
bursements of acupuncture were only given for the
indications migraine, chronic tension headache,
chronic unspecific low back pain, cox- and
gonarthrosis when treated within the framework of
a so-called model project. It was intended to base
the decision for reimbursement of acupuncture on
the results of the model projects.

The federal association of the AOK and other
German health insurance associations initiated such
a model project in co-operation with the University
of Bochum on a scientific basis to study the qual-
ity of health care given by acupuncture treatment.
The Universities of Heidelberg, Marburg and Mainz
joined this agreement to build four regional trial
groups that perform four different randomised clini-
cal trials.

This model project was named German Acupunc-
ture Trials (GERAC) and contained a cohort-study
and four randomised controlled trials. The cohort-
study collected data on a patient's self-assessment
and the physician's assessment of the effect of an
acupuncture treatment. Safety aspects were of spe-
cial interest. The four randomised controlled trials
compared verum acupuncture, sham acupuncture
and a standard therapy with respect to efficacy and
safety in four relevant indications"”. These indica-
tions were chronic tension headache, migraine,
chronic gonarthritis and unspecific low back pain
(LBP). In this paper the GERAC-LBP study will
be described and discussed™”.

Materials and Methods

The GERAC-LBP study was a multi-centre,
randomised, controlled, 3-armed clinical trial con-
ceived as parallel-group design with blinded assess-
ment. Aim of the trial was to assess the efficacy
with respect to pain and functionality of a
standardised acupuncture in the treatment of low
back pain in comparison to sham acupuncture and
to a conservative standard therapy. The study was
approved by local ethics committees.

Participants

Main inclusion criteria were as follows: age 18
years or older, clinical diagnosis of chronic low
back pain for 6 months or longer, mean Von Korff

Chronic Pain Grade score” of grade 1 or higher
and a Hanover Functional Ability Questionnaire
score of less than 70%, no previous acupuncture
for treatment of chronic low back pain, and signed
informed consent. Primary exclusion criteria were
previous spinal surgery; previous spinal fractures,
infectious, or tumorous spondylopathy; and chronic
pain caused by other diseases.

Interventions

Patients were randomized to receive verum acu-
puncture, sham acupuncture, or guideline-based
conventional therapy. All interventions comprised
ten 30-minute sessions, and 5 additional sessions if
patients experienced a partial reduction in pain in-
tensity after the tenth session.

All physicians involved were required to have re-
ceived a minimum of 140 hours of acupuncture
training and pass a nationally recognized examina-
tion, to have had at least 2 years of clinical expe-
rience with acupuncture, and to have attended a 1-
day training seminar prior to the trial on treatment
protocols and documentation.

In order to assure equal attention to patients in all
treatment groups, a western medical diagnosis as

Figure 1: Acupuncture points: Verum = red, Sham = blue
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well as a TCM diagnosis was made before the pa-
tient was enrolled in the study and randomized to
a treatment group. The TCM diagnosis included
identification of one or more painful areas of the
back that would help to locate Ah-shi points (locus
dolendi), and the appropriate adjacent and distal
points with respect to the affected meridians (Fig-
ure 1). It also included identification of the TCM
syndrome patterns cold dampness, blood and qi
stagnation, and kidney deficiency. Tongue diagnosis
could be used additionally to confirm the syn-
drome.

For acute episodes of pain, rescue medication was
permitted in all groups. This was strictly defined as
nonsteroidal anti-inflammatory drugs to be taken on
no more than 2 days per week up to the maximum
daily dose during the therapy period and only 1
day per week during follow-up.

Verum acupuncture

Verum acupuncture points had to be selected ac-
cording to defined point selection algorithms for
LBP which include both obligatory and individual
points. Individual points were Ah-shi points (tender
points), local points, distal points chosen according
to the affected channel, energetic points derived
from the TCM syndromes, and mere symptomatic
points.

The obligatory points which had to be needled in
all patients were BL 23, BL 40, BL 60, and KI 3,
with the constraint that if the GB meridian was af-
fected exclusively, BL 40 had to be changed in GB

Table 1: Specified verum acupuncture points for low back pain

34 and BL 60 to GB 41 (Table 1). A maximum of
six Ah-shi points had to be added, as far as they
could be detected. Except for Ah-shi points all
points were given bilaterally.

De qi, a sensation of heat, tingling or pressure
around the needles, was accomplished by manual
stimulation. Moxibustion, electrical stimulation, or
cupping was not allowed. Needles had to be stimu-
lated two to three times during treatment to achieve
repeated de qi.

Sterile, stainless steel, single-use needles (gauge
0.25 to 0.35 mm) were used. The depth of inser-
tion was 4 to 50mm, depending on needle location.
A minimum of 14 and a maximum of 20 needles
per treatment were allowed. Treatment lasted 30
minutes.

Sham acupuncture

For sham treatment, 6 points at the lateral part of
the back (5 cm lateral from exterior bladder merid-
ian) and 2 points of the lower limb (3 cm medially
and caudally from BL 37 and on the tibial surface)
were selected as marked blue in figure 1. The same
type of needles and nearly the same number of
needles was used as for verum acupuncture. Ses-
sions were the same length (30 minutes), and the
physician devoted the same intensity of care to the
patient. Therefore sham acupuncture differed from
verum acupuncture only in the location of the
points needled (outside Chinese meridians), the
depth of insertion (maximum 3mm), and the ab-
sence of manual stimulation.

Obligatory acupunctume points to be needled on both sdes

« BL23,BL40 (GB 34), BI60 (GB41)KI3

Ah-shi andforlocal points chosen from the following six points, conssting of Ah-shi points and local

points, generally needled on one side only:

« BL24-34 BL 36, BL37 BLS52 BL54,. GB 30, GB31,GB 34, GB41,5T 31,3732, 813

Maxmum of four points for syndrome therapy:
= Kidneyyang defidency: addiionally GV4
«  Kidney yin defidency; Kl 7 instead of KI 3

« Bi syndrome “damp cold™ additionally SP 9, BL 20—bilaterally
« Bi syndrome “stagnation of blood and ¢ addiionally BL 17 on both sides

Maximum of two of Axis and meiddian gimulation points before orafter the actual acupundure

treatment:

= Painon the BL andior GV meinidian; BL 60, allematvely 513

« Galbladderpain: GB 34

+« Symptomatic point for back pain: hand point 1
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Standard Therapy

Patients in the conventional therapy group re-
ceived a multimodal treatment program according
to German guidelines. The guidelines provide the
treating physician with recommendations about the
treatment algorithm and assess the various therapy
forms according to the degree of evidence based on
a literature search and recommendations of the spe-
cialist associations. Conventional therapy included
10 sessions with personal contact with a physician
or physiotherapist who administered physiotherapy,
exercise, and such. Physiotherapies were supported
by nonsteroidal anti-inflammatory drugs or pain
medication up to the maximum daily dose during
the therapy period.

Patient communication and concealment of the
treatment

In order not to influence the outcome of the trial
by differing expectations, all patients receiving acu-
puncture treatment were informed as follows: "It
has not yet been proven whether, in order for acu-
puncture to be effective, the needles must be in-
serted at certain, precisely defined locations.
Therefore, in this study, a traditional Chinese form
of acupuncture will be compared with a form of
acupuncture developed especially for this study."
To secure concealment of verum and sham acu-
puncture, patients were not admitted to the trial if
they had ever been treated with acupuncture for
LBP before or if they had received acupuncture
treatment for any condition during the year preced-
ing the trial. Physicians were instructed on how to
interact with the patient in such a way that the pa-
tient could not detect from the physician's
behaviour whether he or she was receiving verum
or sham acupuncture. During the actual treatment
session, communication with the patient was limited
to a minimum of necessary explanations, so as to
avoid unblinding the patient by suggestive remarks.
The patient's blinding was assessed immediately
after conclusion of the treatments by a blinded tele-
phone interviewer.

Outcome Measures

Telephone interviews were conducted at baseline
and at 1 1/2, 3, and 6 months. The primary out-
come was treatment response 6 months after ran-
domization, defined as 33% improvement or better
on 3 pain-related items on the Von Korff Chronic
Pain Grade Scale (CPGS)” or 12% improvement or
better on the Hanover Functional Ability

Questionnaire (HFAQ).” Patients who had recourse
to additional treatments other than rescue medica-
tion and unblinded patients were classified as non-
responders. Secondary outcomes were responder
rate, scores on the 12-item Short Form Health Sur-
vey,” and patient global assessment of therapy ef-
fectiveness on a scale of 1 (very good) to 6
(fail).” Physicians documented medication use, acu-
puncture treatment, and adverse events at each ses-
sion and at the final examination after 6 months.

Randomizing and Blinding

The 1:1:1 randomization was performed by a
computer program balancing for chronification (>2
or <2 years), fear avoidance belief” (>4 or <4 av-
erage total points), activity (>60 or <60 minutes),
patient expectations,” and trial center. After suc-
cessful completion of the baseline interview, the
physician called a randomization hotline that as-
signed the patient to a treatment group. Patients
were blinded to the type of acupuncture. Investiga-
tors could not be blinded to the method of acu-
puncture, but the interviewers were.

Statistical analysis

The primary analysis included all randomized pa-
tients on the intent-to-treat basis. Patients in all
groups who missed the 6-month-assessment were
classified as non-responders.

Response rates were tested for differences using
the 2-sided Fisher exact test. Two tests comparing
verum acupuncture with the 2 control groups at a
level of 2.5% each were performed as a first step.”

If this global test ruled out the null hypothesis of
no difference among the 3 treatments, then all 3
pairwise comparisons were performed at a level of
5%. The study was powered to detect a change of
10% in response rates (verum acupuncture 60%;
conventional therapy 50%; and sham acupuncture
40%), with 95% power for the global test. Explora-
tory analyses were performed for all secondary end
points. Sensitivity analyses included comparisons
with grouping by treatment, dropping patients who
missed the 6-month assessment, and best and worst
imputation of missing data at 6-month assessment
in all pairwise comparisons.

Results
Of 1802 screened patients with low back pain

1162 were randomized between March 2002 and
December 2004. Baseline data showed no
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difference between the groups (Table 2). Twenty-
three patients in the intent-to-treat population in the
conventional therapy group missed the 6-month
telephone assessment and were, thus, classified as
non-responders.

A total of 13 475 treatment sessions were con-
ducted (verum acupuncture, 4821 [mean, 12.5 per
patient]; sham acupuncture, 4590 [mean, 11.9 per
patient]; conventional therapy, 4064 [mean, 10.5
per patient]). The therapies given in the conven-
tional group were physiotherapy (n=197), massage
(n=180), heat therapy (n=157), electrotherapy
(n=65), back school (ie, a practical education in the
management of back pain) (n=36), injections
(n=48), and guidance (n=56). Pharmacologic treat-
ment in the conventional therapy group consisted of
analgesics in 95% of patients (n=183). At the end
of the study, patients rated the credibility of both
acupuncture forms positively. Blinding seems to
have been maintained: most patients did not cor-
rectly identify or did not know which form they
had received. Primary outcome at 6 months could
be assessed in 96.1% of all randomized patients.

Table 2: Baseline

Clinical outcomes

Table 3 and Figure 2 show the response rates and
between-group differences at 6 months. Almost half
of patients in the acupuncture groups but only one-
fourth of patients in the conventional therapy group
benefited. The P value of the comparison of verum
acupuncture and conventional therapy as well as
the P value of the comparison of sham acupuncture
and conventional therapy is less than 0.001. Verum
acupuncture was not superior to sham acupuncture,
with an observed difference of 3.4% (P=0.39). Be-
fore application of the non responder criterion, suc-
cess rates were about 30% greater; that is, in any
group, about 25% of patients were classified as non
responders because they had recourse to additional
therapies. Patients in both acupuncture groups also
had clinically meaningful better results for all sec-
ondary outcome measures, including medication use
(Table 4).

During the 6 months after randomization, 40 seri-
ous adverse events were documented, 12 each in
the verum and sham acupuncture groups and 16 in
the conventional therapy group. All were deemed
unrelated to the intervention. In addition, 476 clini-

[®TCA @ Sham @ Standard

Varum Sham Standard
Number of patienls 387 387 388 r/
Pain history (y) 8.1 7.7 8.1 100%1
Age iy} 49.6 492 £1.3
CPGS (Baseling) 67.7 67.6 67.8 0%
HF AQ) (Basaling) 46.3 46.3 46.8
80901
GCPS = Von Korff Chronic Pain Grade Scale 40%1
HFADQ = Hanover Functional Ability Ques ionnain
20951
0%
Responsa rae
Figure 2: Results Main outcome: Response rate (33% success)
Table 3: Response rate (33% success)
Verum-ACU  Sham-ACU  Standard
478% 442% 274%
Differences % [95%CH

L Venum-ACU - Standard
- Vemum-ACU - Sham
- Sham-ACU - Standard

202% [13.4;267%)] p<0.001
3.4% [3.7;103%] p=0.39
168% [10.1;234%] p<0.001
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cally relevant adverse effects were reported by 257
patients (22.6%), with no significant difference be-
tween therapy groups (P=0.81).

Discussion

The GERAC-LBP-Study shows that both verum
and sham acupuncture improve pain and functional-
ity in patients with low back pain more than con-
servative therapy. The effect was assessed by
success rates based on the von Korff Chronic Pain
Grade Scale and the Hanover Functional Ability
Questionnaire. The study yielded further surprising
results. Almost half of the patients in both acu-
puncture groups were responders. They experienced
clinically relevant improvement in pain intensity or
back-specific disability without having recourse to
concomitant therapies. On the other side only one-
fourth of the patients receiving conventional ther-
apy, consisting of a multimodal combination of
pharmacologic and non-pharmacologic treatments,
responded to treatment. However, there was essen-
tially no difference between the results for verum
and sham acupuncture.

Table 4: Results for Secondary Endpoints

A recently published meta-analysis of acupuncture

for low back pain'” concluded that "Current pre-
liminary data suggest that acupuncture may be
more effective than ineffective controls for provid-
ing short-term relief of chronic low back pain."” In
contrast, the GERAC-LBP study shows superiority
over an active control group. The non superiority
of verum over sham acupuncture found in this
study is in agreement with a recently published
study"” that was conducted at the same time.

To our knowledge, the GERAC-LBP study is the
largest reported randomized, controlled trial on the
efficacy and safety of acupuncture in patients with
low back pain. Blinding between verum and sham
acupuncture was successful, the number of patients
who left the study was kept low, and homogeneous
treatment groups could be created with respect to
demographic characteristics and baseline values.
However, the study has several limitations. Adher-
ence to the predefined acupuncture schemes could
not be monitored. The recruited patients assumedly
had an interest in acupuncture, possibly introducing
a selection effect.

Because complete blinding was impossible, this

Secondary End Point Verum Acupuncture Sham Acupunclure

Trealmeanl resons

6wk 60,7 (387)

3 mo 550 (387)
Dizability, HFAC

Bagaline 46.3 + 14.7 (387)
8wk 640 £21.1 (370)
3 mo 654 £ 229 (373)
& mo 668 £231 (37T
Quality of ife,

5F-12 physical scored

Baseling 318 +68 (385)
3 mo 403 £10.1 (370)
& mo 416 £10.5 (373)
Quality of ife,

S5F-12 mental scored

Basnline 466 +12.3 (385)
3 mo 505+ 11.1 (370)
& mo 0.7 £11.1 {(373)
Patient global asse ssment

6 wh 2.8 £1.2 (369)

3 mo 28 +13(371)
& mo 2.8+1.3(378)
Study cessation,

Mo. (%) 3 (8.8)

Conv entional Therapy

59.2 (387)
519 (387)

463 £15.3 (387)
613 £20.8 B75)
613 £ 227 (376)
622 £230 (376)

315 £ 6.9 (386)
392 +97 (372)
305 + 101 (372)

466 +11.5 (386)
502 £11.0 (372)
500 + 10.8 (372)

3.1+1.4 (375)

3.1 +1.4 (376)

3.0 £ 1.4 (375)
39 (10.1)

56.1 (367}
419 (387)

467 + 145 (387)
563 + 208 (361)
560 +22.0 (361)
S57 £ 227 (364)

316 68 (384)
361 £89 (361)
358295 (364)

471 £11.6 (384)
486 £ 11.6 (361)

492 + 11.8 (364)
3.5+ 1.3 (380)
3.6+ 1.3 (359)
3.5+1.3 (382)

50 (12.9)

wh = weeks mo = monihs
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study does not allow us to determine whether the
observed effectiveness of verum and sham acupunc-
ture was due to placebo effects, intensity of pro-
vider contact, or a physiologic effect of needling.
An effect of needle insertion (deep or minimal),
more intensive practitioner-patient contact (placebo
effect of a "healing ritual"), or patients' expecta-
tions (a "meaning response," according to Moerman
and Jonas) may explain the observations. The ab-
sence of a specific effect of verum acupuncture is
surprising: Specificity of needling points, depth of
needling with stimulation, and deqi sensation do
not result in marked effects. The verum acupunc-
ture scheme used in this study was based on differ-
ent acupuncture schools. We cannot be completely
sure, however, that there are no active points out-
side this scheme and that no active point was in-
cluded in the sham acupuncture scheme. The results
raise the question of whether there is a single opti-
mal point selection and whether deep needling with
stimulation and deqi sensation is superior to shal-
low needling.

It has to be considered that in all GERAC trials
the point selection was semistandardized and not
completely free. Because syndrome diagnosis varies
among practitioners as described, some might have
chosen other syndromes for point selection. Only
manual needle acupuncture was tested. Electro-
acupuncture, moxibustion, or cupping therapy was
not allowed. Similar to surgical treatments and in
contrast to drug therapy, quality of acupuncture
treatment is highly dependent on the practitioner.
With more than 300 treating physicians, investiga-
tors controlled treatment quality by requiring a pre-
defined standard of acupuncture training and
clinical experience and providing specific instruc-
tions before the trial, but it is obvious that it is not
possible to observe and record every single treat-
ment. In short, a literature- and expert-based con-
sensual acupuncture applied in an randomized
controlled trial setting is not necessarily the best
acupuncture possible. Still the authors believe they
succeeded in testing a widely used form of acu-
puncture mirroring Traditional Chinese acupuncture
very closely as understood by most practitioners in
Germany.

Another consideration with respect to an invasive
sham control is that shallow insertion of the needle
might in itself have clinical effects and therefore
should be avoided. A well-accepted placebo device
is the Streitberger needle, which creates the

impression, that acupuncture is being performed
without penetrating the skin."” However, in a
multicenter trial in an ambulatory environment in-
volving several hundred physicians, use of the
Streitberger needle is too time-consuming and
might be susceptible to error. Furthermore a posi-
tive outcome for verum acupuncture in such a trial
design might be attributed solely to penetration of
the skin. Therefore an invasive sham technique was
chosen to test also the specificity of the Traditional
Chinese acupuncture procedure compared to shal-
low needling of non-acupuncture points. All sham
points were located close to but outside of the
regular acupuncture regions. One might argue that
the non-acupuncture points selected for this study
might be considered effective in other acupuncture
systems. However, according to the authors' litera-
ture research and expert discussions, none of these
sham points would have been chosen according to
any Traditional Chinese Medicine textbook acu-
puncture style.

The results for conventional therapy were signifi-
cantly poorer than those in the 2 acupuncture
groups. This raises questions about qualitative and
quantitative aspects of conventional therapy. The
number and duration of patient therapist contacts
were designed to be as similar as possible to those
in the acupuncture groups. A comparison of the
conventional therapy as delivered in our study with
several studies of routine care in Germany'” shows
that the treatment in this study was superior in
both quality and quantity. We, therefore, assume an
efficient level of care for the conventional therapy
arm.

Conclusion:

Body needle acupuncture is an effective method
of pain reduction in LBP. Because of the results in
GERAC, the Joint Federal Committee of Physicians
and Health Insurance Plans (G-BA) has recom-
mended that acupuncture for both indications be
treated as a covered benefit under German public
health insurance plans.

Further investigation is necessary to determine
whether the mechanism of the observed effect of
acupuncture is due to physiologic effects of nee-
dling, intensity of provider contact, or placebo ef-
fects.



14

Konrad Streitberger,et al.

References

1Y)

2)

3)

4)

5)

6)

7)

Streitberger, K., Witte, S., Mansmann, U.,
Knauer, C., Kramer, J., Scharf, H.P., and Vic-
tor, N. 2004. Efficacy and safety of acupunc-
ture for chronic pain caused by gonarthrosis: a
study protocol of an ongoing multi-centre
randomised controlled clinical trial [ISRCTN
27450856]. BMC Complement Altern Med 4:6.
Endres, H.G., Zenz, M., Schaub, C.,
Molsberger, A., Haake, M., Streitberger, K.,
Skipka, G., and Maier, C. 2005. [German Acu-
puncture Trials (gerac) address problems of
methodology associated with acupuncture stud-
ies]. Schmerz 19: 201-04, 206, 208-10 passim.
Haake, M., Muller, H.H., Schade-Brittinger, C.,
Basler, H.D., Schafer, H., Maier, C., Endres,
H.G., Trampisch, H.J., and Molsberger, A.
2007. German Acupuncture Trials (GERAC)
for chronic low back pain: randomized,
multicenter, blinded, parallel-group trial with 3
groups. Arch Intern Med 167: 1892-98.
Haake, M., Muller, H.H., Schade-Brittinger, C.,
Prinz, H., Basler, H.D., Streitberger, K.,
Schafer, H., and Molsberger, A. 2003. The
German multicenter, randomized, partially
blinded, prospective trial of acupuncture for
chronic low-back pain: a preliminary report on
the rationale and design of the trial. J Altern
Complement Med 9: 763-70.

Farrar, J.T., Portenoy, R.K., Berlin, J.A.,
Kinman, J.L., and Strom, B.L. 2000. Defining
the clinically important difference in pain out-
come measures. Pain 88: 287-94.

Kohlmann, T., and Raspe, H. 1996. [Hannover
Functional Questionnaire in ambulatory diagno-
sis of functional disability caused by back-
ache]. Rehabilitation (Stuttg) 35: I-VIIL
Gandek, B., Ware, J.E., Aaronson, N.K.,
Apolone, G., Bjorner, J.B., Brazier, J.E.,
Bullinger, M., Kaasa, S., Leplege, A., Prieto,
L., et al. 1998. Cross-validation of item selec-
tion and scoring for the SF-12 Health Survey
in nine countries: results from the IQOLA Pro-
ject. International Quality of Life Assessment.
J Clin Epidemiol 51: 1171-8.

8)

9)

10)

11)

12)

13)

14)

15)

Collins, S.L., Edwards, J., Moore, R.A., Smith,
L.A., and McQuay, H.J. 2001. Seeking a sim-
ple measure of analgesia for mega-trials: is a
single global assessment good enough? Pain
91: 189-94.

Waddell, G., Newton, M., Henderson, I.,
Somerville, D., and Main, C.J. 1993. A Fear-
Avoidance Beliefs Questionnaire (FABQ) and
the role of fear-avoidance beliefs in chronic
low back pain and disability. Pain 52: 157-68.
Kalauokalani, D., Cherkin, D.C., Sherman,
K.J., Koepsell, T.D., and Deyo, R.A. 2001.
Lessons from a trial of acupuncture and mas-
sage for low back pain: patient expectations
and treatment effects. Spine 26:1418-1424.
Manheimer, E., White, A., Berman, B., Forys,
K., and Ermnst, E. 2005. Meta-analysis: acu-
puncture for low back pain. Ann Intern Med
142: 651-63.

Shekelle, P. 2005. Acupuncture for low back
pain. Ann Intern Med 143: 691-2; author reply
692-3.

Brinkhaus, B., Witt, C.M., Jena, S., Linde, K.,
Streng, A., Wagenpfeil, S., Irnich, D., Walther,
H.U., Melchart, D., and Willich, S.N. 2006.
Acupuncture in patients with chronic low back
pain: a randomized controlled trial. Arch Intern
Med 166: 450-7.

Streitberger, K., and Kleinhenz, J. 1998. Intro-
ducing a placebo needle into acupuncture re-
search. Lancet 352: 364-5.

Chenot, J.F., Becker, A., Leonhardt, C., Keller,
S., Donner-Banzhoff, N., Baum, E., Pfingsten,
M., Hildebrandt, J., Kochen, M.M., and Basler,
H.D. 2006. Determinants for receiving acu-
puncture for LBP and associated treatments: a
prospective cohort study. BMC Health Serv
Res 6: 149.



