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Background: Acupuncture is widely used by patients
with low back pain, although its effectiveness is un-
clear. We investigated the efficacy of acupuncture com-
pared with minimal acupuncture and with no acupunc-
ture in patients with chronic low back pain.

Methods: Patients were randomized to treatment with
acupuncture, minimal acupuncture (superficial needling
at nonacupuncture points), or a waiting list control. Acu-
puncture and minimal acupuncture were administered by
specialized acupuncture physicians in 30 outpatient cen-
ters, and consisted of 12 sessions per patient over 8 weeks.
Patients completed standardized questionnaires at base-
line and at 8, 26, and 52 weeks after randomization. The
primary outcome variable was the change in low back pain
intensity from baseline to the end of week 8, as deter-
mined on a visual analog scale (range, 0-100 mm).

Results: A total of 298 patients (67.8% female; mean±SD
age, 59±9 years) were included. Between baseline and

week 8, pain intensity decreased by a mean ± SD of
28.7±30.3 mm in the acupuncture group, 23.6±31.0 mm
in the minimal acupuncture group, and 6.9±22.0 mm
in the waiting list group. The difference for the acupunc-
ture vs minimal acupuncture group was 5.1 mm (95%
confidence interval, −3.7 to 13.9 mm; P=.26), and the
difference for the acupuncture vs waiting list group was
21.7 mm (95% confidence interval, 13.9-30.0 mm;
P!.001). Also, at 26 (P=.96) and 52 (P=.61) weeks, pain
did not differ significantly between the acupuncture and
the minimal acupuncture groups.

Conclusion: Acupuncture was more effective in im-
proving pain than no acupuncture treatment in patients
with chronic low back pain, whereas there were no sig-
nificant differences between acupuncture and minimal
acupuncture.
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C HRONIC LOW BACK PAIN IS
a major health problem in
Western countries, and is
associated with high medi-
cal expenses, lost produc-

tivity, and disability.1,2 Although a wide
range of standard treatments are avail-
able, their effectiveness is still unclear.3 In
1997, one third of adults with low back pain
in the United States were treated by a
complementary and alternative medicine
provider.4 Among the more commonly used
complementary and alternative medicine
treatment strategies, acupuncture is used
frequently in patients with low back pain.5,6

However, previous systematic reviews7-9 of
acupuncture for the treatment of low back
pain yielded inconclusive results.

In the Acupuncture Randomized Trial
in Low Back Pain, we investigated whether
acupuncture was more efficacious in re-
ducing pain than minimal acupuncture or
no acupuncture in patients with chronic
low back pain.

METHODS

PROTOCOL, DESIGN,
AND RANDOMIZATION

The Acupuncture Randomized Trial in Low
Back Pain was a randomized, controlled, mul-
ticenter trial comparing acupuncture with mini-
mal acupuncture and with a no acupuncture
waiting list control. Minimal acupuncture
served as a sham intervention; the additional
no acupuncture waiting list control was in-
cluded because minimal acupuncture may not
be a physiologically inert placebo. In the acu-
puncture and minimal acupuncture groups, pa-
tients were blinded with regard to treatment.
The Acupuncture Randomized Trial in Low
Back Pain was part of a larger acupuncture
project initiated by the German Federal Com-
mittee of Physicians and Health Insurers. The
committee recommended that studies be con-
ducted on the efficacy of acupuncture in the
treatment of pain for 3 diseases, including
chronic low back pain. The methods used in
this trial and the results of the other 3 trials have
been described in detail elsewhere.10-13

Author Affiliations are listed at
the end of this article.
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Patients were randomized in a 2:1:1 (acupuncture–
minimal acupuncture–waiting list) ratio using a centralized tele-
phone randomization procedure (a randomized list was gen-
erated using computer software [SAMPSIZE V2.0]).

The study was performed according to common guidelines
for clinical trials (Declaration of Helsinki, version Edinburgh
2000, International Conference on Harmonisation Good Clini-
cal Practice, including certification by external audit). The pro-
tocol was approved by the local ethics review boards in all re-
gions where the study was conducted. All study participants
provided written informed consent.

PARTICIPANTS

Most participants were recruited through articles in local news-
papers; a few patients spontaneously contacted trial centers. The
inclusion criteria were as follows: clinical diagnosis of chronic
low back pain with a disease duration of more than 6 months
(further diagnostic results were not required), aged 40 to 75
years, average pain intensity of 40 or more on a 100-mm vi-
sual analog scale on the previous 7 days, only use of oral non-
steroidal anti-inflammatory drugs for pain treatment in the 4
weeks before treatment, and written consent.

The main exclusion criteria were as follows: protrusion or
prolapse of 1 or more intervertebral discs with concurrent neu-
rological symptoms; radicular pain; prior vertebral column sur-
gery; infectious spondylopathy; low back pain caused by in-
flammatory, malignant, or autoimmune disease; congenital
deformation of the spine (except for slight lordosis or scolio-
sis); compression fracture caused by osteoporosis; spinal ste-
nosis; spondylolysis or spondylolisthesis; patients with Chi-
nese medicine diagnoses warranting treatment with moxibustion
(determined by trial physicians); and any acupuncture treat-
ment during the past 12 months.

INTERVENTIONS

The selection criteria of acupuncture physicians were as fol-
lows: at least 140 hours of acupuncture training (median, 350
hours), at least 3 years of experience (median, 10 years) in acu-
puncture treatment, and participation in the investigators’ meet-
ings. The treatment strategies for acupuncture and minimal acu-
puncture were developed in a consensus process with
acupuncture experts from 2 major German societies for medi-
cal acupuncture.

The acupuncture and minimal acupuncture treatments
consisted of 12 sessions of 30 minutes’ duration, each admin-
istered over 8 weeks (usually 2 sessions in each of the first 4
weeks, followed by 1 session per week in the remaining 4
weeks).

Acupuncture treatment was semistandardized. All patients
were treated with a selection of local and distant points, in-
cluding (bilaterally) at least 4 local points from the following
selection: bladder 20 to 34; bladder 50 to 54; gallbladder 30;
governing vessel 3, 4, 5, and 6; and extraordinary points Hua-
tojiaji and Shiqizhuixia. Also, physicians selected and needled
bilaterally at least 2 distant points from the following sample:
small intestine 3; bladder 40, 60, and 62; kidney 3 and 7; gall-
bladder 31, 34, and 41; liver 3; and governing vessel 14 and
20. In the event that patients were experiencing local or pseu-
doradicular sensation, at least 2 local points were acupunc-
tured. In addition, other acupuncture points, including ear and
trigger points, could be chosen individually. Sterile, dispos-
able, 1-time needles had to be used; needle length and diam-
eter were not predefined. Physicians were instructed to achieve
de qi (an irradiating feeling), if possible. Needles were to be
stimulated manually at least once during each session.

The number, duration, and frequency of the sessions in the
minimal acupuncture group were the same as for the acupunc-
ture group.10 In each session, at least 6 of 10 predefined nona-
cupuncture points were needled bilaterally using a superficial
insertion with fine needles (length, 20-40 mm). These points
were not in the area of the lower back where the patients were
experiencing pain. De qi and manual stimulation of the needles
were avoided. All acupuncturists received a videotape, oral in-
struction, and a brochure showing detailed information on mini-
mal acupuncture.

Patients in the waiting list group did not receive acupunc-
ture treatment for 8 weeks after randomization. After that pe-
riod, they received 12 sessions of the acupuncture treatment
previously described.

Patients were allowed to treat chronic low back pain with
oral nonsteroidal anti-inflammatory drugs, if required. The use
of corticosteroids or pain-relieving drugs that act through the
central nervous system was prohibited.

Patients were informed about acupuncture and minimal acu-
puncture in the study as follows: “In this study, different types
of acupuncture will be compared. One type is similar to the
acupuncture treatment used in China. The other type does not
follow these principles, but has also been associated with posi-
tive outcomes in clinical studies.”

OUTCOME MEASUREMENT

All patients completed a modified version of the pain ques-
tionnaire published by the German Society for the Study of Pain
at baseline and after 8, 26, and 52 weeks (Figure 1).

The pain questionnaire includes questions on sociodemo-
graphic characteristics, pain intensity (visual analog scale), back
function (validated German questionnaire Funktionsfragebo-
gen Hannover-Rücken),14 global assessment of treatment ef-
fects, and the following validated scales: (1) the German ver-
sion of the Pain Disability Index,15 (2) a scale for assessing the
emotional aspects of pain (Schmerzempfindungsskala),16 (3)
a depression scale (Allgemeine Depressionsskala),17 and (4) the
German version of the 36-Item Short-Form Quality of Life Ques-
tionnaire to assess health-related quality of life.18 The number
of days with pain and taking pain medication was docu-
mented in a diary by the patients between baseline and week
8. The primary outcome variable was the change in low back
pain intensity from baseline to the end of week 8 after random-
ization, as measured by a visual analog scale (range, 0-100 mm).

The trial physicians documented medical history and ex-
amination results at baseline, study intervention in detail, and
any serious adverse events. In addition, adverse effects were
documented by patients at the end of week 8. To test blinding
to treatment and assess the credibility of the respective treat-
ment methods, patients complete a credibility questionnaire af-
ter the third acupuncture session.19 At the end of the study, pa-
tients were asked whether they thought they had received
acupuncture following the principles of Chinese medicine or
the other type of acupuncture.

STATISTICAL ANALYSIS

Confirmatory testing of the primary outcome variable (change
of low back pain intensity measured by a visual analog scale at
the end of week 8) and all main analyses (using a commer-
cially available software program [SPSS 11.5; SPSS Inc, Chi-
cago, Ill]) were based on the intention-to-treat population us-
ing all available data (complete cases) at week 8. Sensitivity
analyses were performed for the primary outcome measure by
replacing missing data with multiple imputations and last value
carried forward using computer software (SOLAS 3.0; Statis-
tical Solutions, Cork, Ireland).
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A priori–ordered 2-sided null hypothesis was tested using the
t test (significance level, .05). In a first step, it was investigated
whetheracupuncturewasmoreefficacious thannotreatment;and
in a second step (only if the first null hypothesis was rejected),
whetheracupuncturewasmoreefficaciousthanminimalacupunc-
ture. Moreover, an analysis of covariance was performed to ac-
countforpotentialbaselinedifferences.Weperformedexploratory
analyses for thesecondaryoutcomemeasuresusing2-sidedt tests
and "2 tests for pairwise comparisons of groups without adjust-
ing for multiple testing. A per-protocol analysis was performed,
which included only patients with no major protocol violations
by the end of week 8. The waiting list group was included in the
main analysis only until the end of week 8 after randomization.

The study was powered to detect a group difference of 10
mm in the main outcome measure with 80% power, assuming
an SD of 22.5 mm in the primary outcome in both groups and
a 2-sided significance level of 5%.

RESULTS

PARTICIPANTS, TREATMENT, AND BLINDING

Between March 12 and September 20, 2002, about 2250
patients with chronic low back pain expressed interest

Enrollm
ent

Allocation
Follow

-up
Analysis

140 Followed up for 8 wk
1 Randomized Twice
6 Unavailable for Follow-up After
   Randomization
       1 Unsatisfied
       4 Concomitant Disease
       1 Death of Family Member

146 in the ITT Population (All Included
    in Sensitivity Analysis With Missing
    Values Replaced)
1 Randomized Twice

120 in the PP Analysis
17 Violation Treatment Protocol
3 Other Protocol Deviations

58 in the PP Analysis
8 Violation Treatment Protocol
4 Other Protocol Deviations

64 in the PP Analysis
7 Violation Treatment Protocol
3 Other Protocol Deviations

73 in the ITT Population (All Included
    in Sensitivity Analysis With Missing
    Values Replaced)
2 Without Baseline and Acupuncture

79 in the ITT Population (All Included
    in Sensitivity Analysis With Missing
    Values Replaced)

70 Followed up for 8 wk
2 Without Baseline and Acupuncture
3 Unavailable for Follow-up After
   Randomization
       1 Unsatisfied
       1 Concomitant Disease
       1 Reason Unclear

74 Followed up for 8 wk
0
5 Unavailable for Follow-up After
   Randomization
       2 Unsatisfied
       1 Concomitant Disease
       1 Violation of Protocol
       1 Move to Another City

301 Randomized

730 Referred to Physicians

About 2250 Patients Contacted

147 Allocated to Acupuncture

139 Followed up for 26 wk
1 Unavailable for Follow-up After 8 wk

137 Followed up for 26 wk
2 Unavailable for Follow-up After 26 wk

140 in the Main ITT Efficacy Analysis
6 Unavailable for Follow-up or Have
    Missing MOM Data

70 in the Main ITT Efficacy Analysis
3 Unavailable for Follow-up or Have
   Missing MOM Data

74 in the Main ITT Efficacy Analysis
5 Unavailable for Follow-up or Have
   Missing MOM Data

68 Followed up for 52 wk
2 Unavailable for Follow-up After 26 wk

70 Followed up for 26 wk
0

75 Allocated to Minimal Acupuncture 79 Allocated to Waiting List

About 1520 Not Interested After
Information or Obvious Violation

of Selection Criteria

429 Violation of Selection Criteria

Figure 1. Trial flowchart of the acupuncture randomized trial low back pain. ITT indicates intention to treat; MOM, main outcome measure; and PP, per protocol.
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in participating in the study, and a total of 301 patients
were randomized (Figure 1). Three patients were ex-
cluded from the intention-to-treat analysis (1 was ran-
domized twice and 2 without baseline data did not re-
ceive the study intervention). All of the remaining 298
patients (146 in the acupuncture group, 73 in the mini-
mal acupuncture group, and 79 in the waiting list group)
treated in a total of 30 outpatient centers were included
in the intention-to-treat population.

Complete data were available for 284 (95.3%) of the pa-
tients at the end of week 8. At weeks 26 and 52, follow-up
data were available for 95.4% and 93.6% of the 219 inten-
tion-to-treat patients allocated to the acupuncture and mini-
mal acupuncture groups, respectively. The per-protocol
analysis included 242 patients (120 in the acupuncture
group, 58 in the minimal acupuncture group, and 64 in
the waiting list group), 81.2% of the 298 patients.

The baseline characteristics of the 3 treatment groups
were similar (Table 1). About one third of the partici-
pants had had previous experience with acupuncture. The
mean±SD number of needles per session was 17±4 (acu-
puncture group) and 12±1 (minimal acupuncture group).
After 3 treatment sessions, patients rated the credibility of
acupuncture and minimal acupuncture almost identically
(Table2). At the end of the study, their guesses as to which
group they had been allocated to differed significantly
(P=.04) between groups. Of the 137 participants in the acu-
puncture group with available data, 86 (62.8%) believed
they received Chinese acupuncture, 26 (19.0%) believed
they received the other type of acupuncture, and 25 (18.2%)

said they did not know which type of acupuncture they re-
ceived. Of the 68 participants in the minimal acupuncture
group with available data, 31 (45.6%) believed they re-
ceived Chinese acupuncture, 15 (22.1%) believed they re-
ceived the other type of acupuncture, and 22 (32.4%) did
not know which type of acupuncture they received. (Per-
centages may not total 100 because of rounding.)

EFFICACY

According to the intention-to-treat analyses including com-
plete cases, the pain intensity decreased from baseline to
week 8 by a mean±SD of 28.7±30.3 mm in the acupunc-

Table 2. Data on th e Credibility of the Treatment
After the Third Treatment Session*

Credibility After
the Third Session

Acupuncture
Group

(n = 145)*

Minimal
Acupuncture

Group
(n = 71)*

P Value
(2-Sided)

Improvement expected 5.0 ± 1.1 5.0 ± 1.0 .93
Recommendation

to others
5.5 ± 1.0 5.3 ± 1.2 .12

Treatment logical 4.9 ± 1.1 4.7 ± 1.4 .20
Effective also for other

diseases
5.5 ± 1.0 5.4 ± 1.1 .49

*Data are given as mean ± SD scores (0 indicates minimal agreement; and
6, maximal agreement).

Table 1. Baseline Characteristics*

Characteristic
All Patients
(N = 298)

Acupuncture Group
(n = 146)

Minimal Acupuncture Group
(n = 73)

Waiting List Group
(n = 79)

Sex†
Female 202 (67.8) 93 (63.7) 55 (75.3) 54 (68.4)
Male 96 (32.2) 53 (36.3) 18 (24.7) 25 (31.6)

Age, y 58.8 ± 9.1 59.1 ± 8.8 58.2 ± 9.4 58.9 ± 9.5
Body mass index‡ 26.6 ± 4.3 26.7 ± 4.2 26.2 ± 4.6 26.9 ± 4.3
Duration of low back pain, y 14.7 ± 11.1 14.7 ± 11.0 13.6 ± 10.5 15.8 ± 11.8
Time with pain (within 1 mo), d 25.2 ± 7.7 24.6 ± 8.1 26.2 ± 7.6 25.4 ± 7.0
Time with limited function (past 6 mo), d 96.3 ± 61.4 88.0 ± 58.0 103.3 ± 64.4 105.4 ± 63.2
Prior acupuncture treatment† 98 (32.9) 47 (32.2) 26 (35.6) 25 (31.6)
Physiotherapy in the past 6 mo† 86 (28.9) 38 (26.0) 21 (28.8) 27 (34.2)
Use of analgesics in the past 6 mo† 112 (37.6) 59 (40.4) 27 (37.0) 26 (32.9)
Low back pain intensity, VAS score 64.8 ± 14.0 63.2 ± 13.2 66.6 ± 15.7 66.1 ± 13.6
Back function, FFbH-R score§ 57.0 ± 8.6 57.1 ± 18.6 57.2 ± 17.3 56.7 ± 20.0
Disability, PDI score 30.1 ± 11.8 28.9 ± 11.1 31.5 ± 11.1 31.0 ± 13.3
SF-36 score§

Physical health 32.3 ± 8.2 32.8 ± 8.2 31.8 ± 8.3 31.6 ± 8.2
Mental health 48.9 ± 11.0 48.5 ± 10.7 48.0 ± 11.1 50.7 ± 11.3
Subscale pain 34.1 ± 14.2 35.2 ± 14.8 32.5 ± 13.1 33.5 ± 14.0

SES, t standard scores
Affective pain 50.3 ± 8.6 50.2 ± 8.4 50.9 ± 8.2 50.0 ± 9.3
Sensory pain 49.6 ± 9.4 49.7 ± 9.1 49.1 ± 8.4 49.8 ± 11.1

Depression, ADS, t standard scores 52.4 ± 8.0 53.0 ± 7.7 53.0 ± 7.3 51.0 ± 9.0

Abbreviations: ADS, Allgemeine Depressionsskala (depression scale); FFbH-R, Funktionsfragebogen Hannover-Rücken (back function questionnaire); PDI, Pain
Disability Index; SES, Schmerzempfindungsskala (questionnaire for assessing the emotional aspects of pain); SF-36, 36-Item Short-Form Quality of Life
Questionnaire; VAS, visual analog scale.

*Data are given as mean ± SD unless otherwise indicated.
†Data are given as number (percentage) of each group.
‡Calculated as weight in kilograms divided by the square of height in meters.
§Higher values indicate better status.
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ture group, 23.6±31.0 mm in the minimal acupuncture
group, and 6.9±22.0 mm in the waiting list group. The dif-
ference for the acupuncture vs minimal acupuncture group
was 5.1 mm (95% confidence interval, −3.7 to 13.9 mm;
P=.26); and for the acupuncture vs waiting list group, 21.7
mm (95% confidence interval, 13.9-30.0 mm;P!.001). The
treatment effect for individual patients categorized with re-
spect to treatment group is displayed in Figure 2.

The results were similar if missing values were re-
placed, and if baseline values were entered in the analy-
sis of covariance as covariates. In addition, the per-
protocol analysis showed similar results. The proportion
of responders (at least 50% reduction of pain intensity)
was 54.0% in the acupuncture group compared with
38.6% in the minimal acupuncture group and 14.9% in
the waiting list group.

After 8 weeks, there were significant differences in 10
of 12 predefined secondary outcome measures between
the acupuncture and waiting list groups, and in 6 of 12
outcomes between the acupuncture and minimal acu-
puncture groups (Table 3).

After 26 and 52 weeks, results in the acupuncture
group tended to be better than in the minimal acupunc-
ture group for all outcome measures (Table 4). How-
ever, except for days with limited function at 26 weeks
and the mental health and the subscale pain of the 36-
Item Short-Form Quality of Life Questionnaire at 52
weeks, there were no significant differences between the
groups. The development of low back pain intensity is
presented in Figure 3. The patients in the waiting list
group showed improvements after receiving acupunc-
ture between weeks 9 and 16; these improvements were
similar to those seen in patients in the acupuncture group.

SAFETY

A total of 22 serious adverse events (13 in the acupunc-
ture group, 4 in the minimal acupuncture group, and 5
in the waiting list group) were documented. Nineteen pa-
tients received inpatient treatment. Furthermore, 2 pa-
tients reported serious adverse events, but treatment in
the hospital was not necessary. One patient (in the mini-
mal acupuncture group) committed suicide after the end
of treatment because of personal problems. However, all
these cases were considered unrelated to study treat-

ment. Fifteen patients (10.7%) receiving acupuncture and
12 patients (17.1%) receiving minimal acupuncture
(P=.20) reported adverse effects. The most commonly
reported adverse effects were hematoma and bleeding.

COMMENT

In the present study, acupuncture was more effective than
no acupuncture in patients with chronic low back pain.
Most outcome variables tended to be slightly better in
the acupuncture group compared with the minimal acu-
puncture group. However, there were no significant dif-
ferences with regard to the main outcome measure after
8, 26, or 52 weeks.

To our knowledge, this is one of the largest and most
rigorous trials to investigate the efficacy of acupuncture
for low back pain. Its strengths include central random-
ization, assessment of the credibility of interventions, in-
terventions based on expert consensus provided by quali-
fied and experienced medical acupuncturists, and high
follow-up rates. Because most study participants ex-
pressed high expectations of acupuncture treatment, the
study population may not be entirely representative of all
patients with chronic low back pain in clinical practice.

It was not possible to blind participating physicians
to the treatment used, but all important outcome mea-
sures were assessed independently by patients using ques-
tionnaires and diaries, which were sent directly to them
by the study coordination center. Although patients re-
ceiving acupuncture and minimal acupuncture rated the
credibility of the interventions almost identically after 3
sessions, the question on allocation posed at the end of
the trial reveals some degree of unblinding.

The consensus-based semistandardized study inter-
vention in our trial represents a compromise between flex-
ibility (as desired by acupuncturists) and reproducibil-
ity (as desired by researchers). We consider the
intervention to have been suitable. Nevertheless, it is im-
possible to predict whether our findings would have been
different if another acupuncture strategy had been used.
In addition, it is possible that the selection of the par-
ticipating trial acupuncturist had an effect on the study
results. Thus, it is important to emphasize that this study,
like all other acupuncture studies, does not investigate
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Figure 2. Scatterplots of the acupuncture group (A), the minimal acupuncture group (B), and the waiting list group (C). VAS indicates visual analog scale.
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Table 4. Secondary Outcome Variables After 26 and 52 Weeks (ITT Analyses)

Questionnaire

26 Weeks 52 Weeks

Acupuncture
Group*

Minimal
Acupuncture

Group*

Acupuncture vs Minimal
Acupuncture Group

Acupuncture
Group*

Minimal
Acupuncture

Group*

Acupuncture vs Minimal
Acupuncture Group

Change, Mean
(95% CI)† P Value‡

Change, Mean
(95% CI)† P Value‡

Low back pain intensity, VAS
score§

38.4 ± 29.8 42.1 ± 30.3 −3.8 (−12.4 to 4.9) .39 39.2 ± 29.2 44.9 ± 30.4 −5.7 (−14.4 to 3.0) .20

Back function, FFbH-R score ! 66.0 ± 20.1 64.1 ± 22.9 1.9 (−4.2 to 8.0) .53 66.0 ± 20.4 63.1 ± 21.6 2.9 (−3.2 to 9.0) .35
Disability, PDI score 19.3 ± 13.9 21.4 ± 15.6 −2.1 (−6.3 to 2.1) .33 19.0 ± 13.4 23.0 ± 15.0 −4.0 (−8.1 to 0.1) .06
SF-36 score !

Physical health 39.3 ± 9.9 37.6 ± 11.3 1.7 (−1.3 to 4.7) .27 38.9 ± 10.0 36.1 ± 10.3 2.8 (−0.2 to 5.7) .07
Mental health 49.9 ± 10.0 46.8 ± 12.9 3.1 (−0.5 to 6.6) .09 50.5 ± 10.4 47.2 ± 11.9 3.3 (0.1 to 6.5) .04
Subscale pain 53.6 ± 22.9 49.6 ± 23.6 3.9 (−2.7 to 10.7) .24 52.4 ± 23.2 44.0 ± 22.9 8.5 (1.7 to 15.2) .01

SES, t standard score
Affective pain 42.1 ± 9.2 43.0 ± 8.9 −0.9 (−3.5 to 1.7) .50 41.8 ± 9.2 43.8 ± 8.8 −2.0 (−4.7 to 0.7) .14
Sensory pain 45.1 ± 9.5 45.3 ± 8.6 −0.2 (−2.9 to 2.5) .88 45.4 ± 10.3 46.3 ± 9.4 −0.9 (−3.8 to 2.1) .56

Depression, ADS, t standard
scores

49.7 ± 8.6 50.3 ± 10.7 −0.6 (−2.5 to 3.7) .69 48.2 ± 9.1 50.7 ± 9.7 −2.5 (−5.3 to 0.4) .09

Time with limited function
(past 6 mo), d

40.9 ± 42.3 59.5 ± 53.7 −18.6 (−33.3 to −3.9) .01 42.4 ± 56.3 52.9 ± 57.1 −10.5 (−27.0 to 6.1) .21

Abbreviations: See Table 3.
*Data are given as mean ± SD.
†Minor discrepancies between differences calculated from group means presented in the table and change are because of rounding.
‡From 2-sided t tests.
§The VAS range is from 0 to 100 mm.
!Higher values indicate better results.

Table 3. Primary and Secondary Outcomes at Week 8 After Randomization (Questionnaire)
and at Weeks 5 to 8 (Diary) (ITT Analyses)

Variable

Acupuncture
Group

(n = 140)*

Minimal
Acupuncture

Group
(n = 70)*

Waiting List
Group

(n = 74)*

Acupuncture vs Minimal
Acupuncture Group

Acupuncture vs
Waiting List Group

Change, Mean
(95% CI)† P Value‡

Change, Mean
(95% CI)† P Value‡

Primary outcome
Difference in LBP intensity between

baseline and week 8, VAS score§
28.7 ± 30.3 23.6 ± 31.0 6.9 ± 22.0 5.1 (−3.7 to 13.9) .26 21.7 (13.9 to 30.0) !.001

Secondary outcomes
LBP intensity, VAS score§ 34.5 ± 28.5 43.7 ± 29.8 58.6 ± 25.1 −9.1 (−17.5 to −0.8) .03 −24.1 (−31.9 to −16.3) !.001
Back function, FFbH-R score ! 66.8 ± 18.3 62.9 ± 20.3 57.7 ± 19.9 3.9 (−1.8 to 9.6) .17 9.1 (3.7 to 14.4) .001
Disability, PDI score 18.8 ± 13.1 21.5 ± 13.2 27.1 ± 14.1 −2.7 (−6.5 to 1.1) .16 −8.2 (−12.0 to −4.4) !.001
SF-36 score !

Physical health 40.5 ± 9.7 36.2 ± 10.3 33.9 ± 9.5 4.3 (1.4 to 7.2) .004 6.6 (3.8 to 9.3) !.001
Mental health 50.6 ± 9.5 51.0 ± 9.8 49.4 ± 11.5 −0.4 (−3.2 to 2.4) .79 1.2 (−1.9 to 4.3) .46
Subscale pain 58.8 ± 22.7 50.7 ± 20.1 39.9 ± 17.8 8.0 (1.7 to 14.3) .01 18.8 (13.3 to 24.4) !.001

SES, t standard score
Affective pain 41.2 ± 7.9 43.6 ± 8.0 47.5 ± 10.0 −2.4 (−4.7 to −0.1) .04 −6.3 (−8.7 to −3.8) !.001
Sensory pain 44.5 ± 8.1 45.7 ± 8.3 50.0 ± 11.4 −1.3 (−3.7 to 1.1) .29 −5.6 (−8.6 to −2.6) !.001

Depression, ADS, t standard scores 48.9 ± 9.0 49.4 ± 9.3 49.7 ± 10.4 −0.5 (−3.3 to 2.3) .73 −0.8 (−3.7 to 2.1) .58
Time with limited function (past

2 mo), d
17.0 ± 16.5 24.0 ± 19.7 26.5 ± 19.1 −7.0 (−12.4 to −1.6) .01 −9.5 (−14.4 to −4.5) !.001

Time with pain in week 8 (diary), d 3.8 ± 2.8 4.4 ± 2.8 6.2 ± 1.6 −0.6 (−1.5 to 0.2) .13 −2.4 (−3.0 to −1.8) !.001
Time with analgesics in weeks

5-8 (diary), d
2.0 ± 4.8 4.9 ± 8.3 6.3 ± 8.7 −2.9 (−5.0 to −0.8) .009 −4.3 (−6.5 to −2.0) !.001

Abbreviations: ADS, Allgemeine Depressionsskala (depression scale); CI, confidence interval; FFbH-R, Funktionsfragebogen Hannover-Rücken (back function
questionnaire); ITT, intention to treat; LBP, low back pain; PDI, Pain Disability Index; SES, Schmerzempfindungsskala (questionnaire for assessing the emotional
aspects of pain); SF-36, 36-Item Short-Form Quality of Life Questionnaire; VAS, visual analog scale.

*Data are given as mean ± SD.
†Minor discrepancies between differences calculated from group means presented in the table and change are because of rounding.
‡From 2-sided t tests.
§The VAS range is from 0 to 100 mm.
!Higher values indicate better results.

(REPRINTED) ARCH INTERN MED/ VOL 166, FEB 27, 2006 WWW.ARCHINTERNMED.COM
455

©2006 American Medical Association. All rights reserved.



the effectiveness of acupuncture in general, but rather
the effectiveness of a specific acupuncture intervention.

In agreement with our findings, 2 recently published
meta-analyses20,21 have demonstrated that acupuncture is
more effective for pain relief and functional improvement
than no treatment in patients with chronic low back pain.
However, in contrast to earlier systematic reviews,8,9 these
meta-analyses show that acupuncture is also more effec-
tive than sham treatment for short-term pain relief. With
regard to sham-controlled trials, these meta-analyses re-
port a standardized mean difference (difference between
groups divided by the standard deviation) of 0.4720 and
0.58.21 The pooled effect size estimates are based on 4 trials.
If our main outcome measure were expressed in the same
fashion, the effect size would be 0.17 (95% CI, −0.12 to
0.45). This leads to the following question: how can this
discrepancy in our study be explained?

First, although our trial is larger than any of the stud-
ies included in the 2 previously mentioned meta-
analyses, we cannot rule out that a small effect has been
missed because of limited power. However, it seems un-
likely that the substantially smaller effect size in our trial
was due only to random variation. Second, whereas we did
not find a significant difference between treatment groups
for our main outcome measure (ie, the change in pain in-
tensity from baseline to week 8), the direct comparison
of values for pain intensity after 8 weeks did yield a sig-
nificant difference. This seems to be due to the fact that
the baseline values differed slightly between the groups.
When we adjusted for baseline values in our covariance
analysis, the difference between pain intensity values was
just short of statistical significance (P=.06). It seems that
the authors of both meta-analyses based their calcula-
tions on posttreatment pain intensity data and would have,
thus, considered our trial to be positive (ie, as having a
significant difference). Third, another potential reason for
our somewhat contradictory findings could be an overes-
timation of the effects in the meta-analyses due to publi-
cation bias or bias within the published studies.

We assume that one of the main reasons for the non-
significant result for the primary outcome variable be-
tween acupuncture and minimal acupuncture is the par-
ticularly strong response to minimal acupuncture in our
trial. When comparing patients receiving acupuncture
treatment with the no treatment controls, the 2 meta-
analyses found standardized mean differences of 0.69 and
0.76. In our trial, the standardized mean differences were
0.78 between acupuncture and waiting list and 0.62 be-
tween minimal acupuncture and waiting list for the main
outcome measure. This indicates that the absolute effect
of acupuncture in our trial was similar to that in the trials
included in the meta-analyses. The minimal acupunc-
ture intervention used in our trial probably cannot be con-
sidered a physiologically inert placebo. There is evi-
dence that sham acupuncture could also have specific
analgesic effects.22 Indeed, this was 1 of the reasons why
we chose to incorporate a no treatment control group in
our trial. However, several trials included in the meta-
analyses yielded significant results despite the use of simi-
lar, or even more invasive, sham interventions.20,21

Given the methodological problems associated with
sham-controlled trials of acupuncture, there is a strong
need for head-to-head comparisons between acupunc-
ture and other interventions used for treating chronic low
back pain.20,21 To our knowledge, only 2 trials23,24 have
been published that compare acupuncture with trans-
cutaneous nerve stimulation (showing a trend in favor
of acupuncture) and 1 trial25 has been published com-
paring acupuncture with massage (showing a substan-
tially better result for massage on the function outcome,
but less benefits in terms of pain).

In conclusion, our findings provide further evidence
that patients with chronic low back pain who receive acu-
puncture experience clinically relevant benefits com-
pared with patients receiving no acupuncture treat-
ment. However, the results also suggest that the correct
location of needles plays only a limited role.
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partment of Complementary Medicine and Integrative
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MD; and L. Tan, MD); Hospital for Traditional Chinese
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A. Wiebrecht, MD, Berlin; M. Angermeier, MD, Bergen;
A. Behrendt, MD, Potsdam; K. Beyer, MD, Dobra; R. Birn-
baum, MD, Bergisch Gladbach; H. Daute, MD, Lüden-
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