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I . Introduction

Tension-type headache (TTH) and migraine are
major types of headache and the prevalence of
migraine peaks during the most productive years of
adulthood (age 25 to 55 years) in both sexes and
the prevalence is higher in individuals of lower
socioeconomic status in the United States”. The
first-line treatment for these conditions is drug-
therapy such as aspirin and ibuprofen. However,
these medications are not able to produce complete
relief and have been reported to be associated with
adverse effects including gastrointestinal problems
and drowsiness™,

Acupuncture has been increasingly and widely
used as an alternative for the treatment of head-
ache and has been well tolerated by patients4f6). In
parallel, there have also been an increasing number
of randomized controlled trials (RCTs) on the effi-
cacy of acupuncture for headache management with
conflicting effectiveness’ .

However, findings from these studies were not
conclusive due to a number of methodological issues
that are yet to be adequately addressed. These
include concerns about the appropriateness of sham
or placebo control, inadequate sample size, inter-
vention consideration, statistical analyses and others.
Of these, the effective use of sham or placebo acu-
puncture for control groups has played a significant
role with respect of interpreting the findings of
these studies. Dincer and colleagueslg) have pre—
viously examined the types of sham and placebo
acupuncture being used in RCTs in acupuncture.
However, the quality of each of these types of
sham or placebo acupuncture is yet to be deter-
mined.

This review aims to investigate whether there
have been correlations between the types of sham/
placebo control interventions employed and the re-
ported effectiveness from these trials with an effort
to partially address the potential contributing
factors to the conflicting findings of acupuncture
RCTs for TTH and migraine.
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II. Methods

1. Search strategies

Search was conducted to identify all RCTs in-
clude-ing major databases; Pubmed, Medline, EMBASE,
the Cochrane Central Register of Controlled Trials
(CENTRAL), and the Cumulative Index to Nursing
and Allied Health Literature (CINAHL), from their
inceptions to February 2006. Key words used for
search were acupuncture, sham, placebo, headache,
migraine, cephalgia, cephalalgia or combination of
them. In addition, we searched the reference lists of
review articles and hand-searching on departmental
files. The Language of publications was English only.

2. Study inclusion/exclusion criteria

Only human RCTs using acupuncture needles
with headache as a main clinical outcome measure
were included. In case of cross-over design, only
the first phase was included and pilot studies with
various sample sizes were also included in this
review. Trials of acupressure, laser acupuncture,
acupuncture point injection, transcutaneous electrical
nerve stimulation (TENS), ear acupuncture, hand
acupuncture, and dry—needle technique were excluded.
Studies that included other diseases except head-
ache or migraine were withdrawn and headache

caused by other diseases were excluded.

3. Data extraction

For each study, data concerning study design,
experience of acupuncture of participants, medi—
cation, detailed description of acupuncture inter-
ventions (such as type, condition and duration),
sham/placebo control interventions, and outcome
measures of headache, quality of life (QoL) and
effectiveness were extracted. The extraction process
was facilitated by using a pre-defined, standardized
template.
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4. Categorisation of sham/placebo
control interventions and findings

The 5 category structure of sham/placebo acu-
puncture control interventions classified by Dincer
et al” was adapted. The following 2 out of 5
categories were included in this review : Category
IIT : non-acupuncture points, that is needling
“outside” of acupuncture points; and Category IV :
placebo needles using of devices which mimic acu-
puncture but where skin penetration does not occur.
The findings of these studies were also recorded as
per Dincer et allg), that is, positive findings were
defined as when acupuncture significantly more
effective than the control; neutral as when there no
significant difference between the acupuncture and
the control; while negative as when acupuncture
significantly less effective than the control. A p-
value less than 0.05 was considered as significant.

5. Assessment of methodological quality

The quality of acupuncture trials was assessed
using the checklist for Standards for Reporting
Interventions in Controlled Trials of Acupuncture
(STRICTA)™. Assessment of methodological quality
was carried out using the Jadad's Scale® . During
this process, we adapted the Jadad's scale for
assessing the randomization procedures. For assess-
ment of blinding, the credibility scales'” for blind-
ing procedures were employed with additions of the
. Was credibility test
included in this study? If yes, was the blinding

followings two questions

procedure successful?

To assess the trial quality, additional items were
added to assess sample size, these are sample size—
total, number of subjects in the real acupuncture
group and the sham/placebo group, information
concerning sample size calculation (yes/no), and

statistical power calculation.
6. Statistical Analyses

Statistical analyses were performed using SPSS

software (SPSS for Windows, release 13.0 ; SPSS
Inc, Chicago, IL, USA). Mann-Whitney U test and
Chi square test were performed to examine the
group differences. Differences were considered sig-
nificant at p<0.05.

III. Results

1. Search results

A total of 22 publications were identified, of

Relevantly
identified studies
(n=22)
Studies withdrawn, with
reasons that included other
—>

diseases than headache or
migraine (n=4) (22-5)

Fully retrieved

studies (n=18)

Studies laser acupuncture
and dry-needle excluded

l
(n=2) (26, 27)

Appropriate studies
for the analysis

(n=16)

Studies excluded, with
reasons that compared with

l
medicine (n=2) (28, 29)

Studies for more
detailed evaluation

(n=14)
Studies excluded, with
single—case and review
— (n=2) (30, 31)

Study excluded, with
reasons category I(n=1) (18)

Finally usable

studies (n=11)

Fig. 1. Flow diagram of this review
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which 11 were excluded for the reasons given in
Fig. 1. Studies that included other diseases than
headache or migraine were excluded”®. Trials of
laser acupuncture, and dry-needle technique were
excluded®”. Studies that compared to medicine
2829

were withdrawn™>. Two studies were also excluded

. . 3031
because of single-case and review

', Based on
Dincer et al" classification, 6 out of 11 trials
belonged to Category III while the remaining 5 in
Category IV and 1 in Category I (superficial needl-
ing of true points). For the comparison 1 trial of
Category 1 was excluded™. Thus, 11 studies were

included in this review’ ', of which, 3 studies on

migraine and 8 on TTH studies. Of the 11 studies,
one was a pilot studyb) and one employed a cross-

' There were no studies including

over design’
patients with different headache types in one study

(Fig. 1).

2. Effectiveness regarding categories
[l and IV control interventions

Of the 11 trials included, three trials reported a
positive finding, while the other 8 studies with
neutral findings. All 5 studies in category IV

reported neutral outcome findings. For those in

Table 1. Classification According to Effectiveness of Sham/placebo Acupuncture Control Interventions

First . Experience of . Randomization Jadad's Effecti— « Credibility
Disease Medication Category o
author acupuncture method score  veness test
Hansen” TTH' Unknown Not No 4 Positive I No
allowed
;%rosgf' TTH  Unknown Allowed  No 3 Neutral v Yes
;ioaor;‘ﬁ TTH  Unknown Allowed  No 2 Neutral 1\ Yes
. No experience
Linde K- iyt during the last  Allowed  L0oPIon€ 5  Neutral I Yes
2005 randomization
12 months
Ig(;r(;glel)l\/l Migraine Unknown Allowed Lottery 4 Neutral v No
No experience
Melchart? TTH ~ dwing the Allowed ~ Lelephone 5  Neutral 1 Yes
previous 12 randomization
months
Tavola” TTH  Unknown Allowed ~ No 4 Neutral I No
Vincent'? Migraine Unknown Allowed No 3 Positive I Yes
White Computer
199615; Migraine Naive Allowed generated 5 Neutral v Yes
numbers
White: g Naive Allowed L clephone. 5  Neural IV Yes
2000 randomization
i Not Computer
Xue'” TTH Unknown generated 5 Positive 11 No
allowed
numbers

* category III : non-acupuncture points (needling “outside” of acupuncture points).

category IV : placebo needles (use of devices which mimic acupuncture but where skin penetration does not occur).
#x | Credibility scales for blinding procedure tested and If tested, was it kept blinded?

t . Tension-type headache .
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category III, 3 studies reported a positive finding
while the other 3 neutral. However, there were no
significant differences between categories III and IV
concerning correlation with effectiveness(p>0.05,

Table 1).

3. Experience of acupuncture or
medication

Of the 11 studies included in this review, 2
studies only included acupuncture naive participants
and the other 2studies on subjects with no acu-
puncture experience over the last 12 months. 7
studies did not report this. There was no asso—
clation between positive/neutral outcome findings
and previous experience of acupuncture or medi-
cation (p>0.05, Table 1).

4, Randomization method

Of the 8 studies with neutral findings, 5 included
descriptions on randomization methodsuch as tele-
phone randomization and computer generated num-
bers. In contrast, only 1 out of 3 studies with
positive findings provided such information. There
were no significant differences with regard to
randomization method and other Jadad's scores
between studies with positive and neutral findings
(p>0.05, Table 1).

5. Modified credibility scale

There was 1 study from the group with positive
findings and 6 out of 8studies from those with
neutral findings reported on findings of the credi-
bility scales. There were no differences in modified
credibility scale between positive and neutral out-
come findings (p>0.05, Table 1).

6. Sample size calculation

Only half of the studies with neutral findings
and none of those with positive findings provided
details about sample size calculation and power (80
to 90) of calculation. There were no significant
differences between positive and neutral findings
about sample size calculation. Concerning sample
size-total, number of subjects in real group and
sham/placebo group, there were no differences
between positive and neutral outcome findings
(p>0.05, Table 2).

7. Outcome measures

There were no clear differences between positive
and neutral outcome findings regarding following
headache outcome measures : headache (pain)
intensity (including average pain, visual analogue

scale (VAS)), headache duration, headache index

Table 2. Sample Size Calculation of Sham/placebo Acupuncture Control Interventions

. Sample size calculation
First author P

sample size-total No. of verum group

No. of sham

(power) (placebo) group
Hansen No 25 13 12
Karst. 2000 No 39 21 18
Karst. 2001 Yes (90) 69 34 3H
Linde K. 2005 Yes (80) 226 145 81
Linde M. 2005 No 31 15 13
Melchart Yes (80) 195 132 63
Tavola No 30 15 15
Vincent No 32 16 16
White. 1996 No 10 5 5
White. 2000 Yes (80) 50 25 25
Xue No 40 20 20
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Table 3. Outcome Measures in This Reviewed Articles

First author

Outcome measures

Hansen weeks(days) free of headache/ days with headache/ period index
pain intensity/ frequency/ pain threshold/ analgesic consumption days/ ADS(depression
Karst. 2000 scale)/ clinical global impressions/ FQCI(Freiburg questionnaires of coping with illness)/
NHP(Nottingham Health Profile)/ ELQ(everyday life questionnaire)
Karst. 2001 pain intensity/ duration/ frequency/ analgesic consumption days/ ADS / clinical global

impressions/ FQCI/ NHP/ ELQ/ LS(life quality scale)

Linde K. 2005

pain intensity/ days with headache/ migraine attacks/ accompanying symptoms/ symptom
reduction/ activities impaired/ analgesic consumption days/ headache disability index/
SF-36(short form -36)/ ADS/ SES(assessing emotional aspects)

Linde M. 2005 | pain intensity/ frequency/ days with headache

Melchart pain intensity/ headache score/ days with headache/ hours with headache/ analgesic
consumption days/ headache disability index/ SF-36/ ADS/ SES

Tavola pain intensity/ duration/ headache index/ frequency/ analgesic consumption days

Vincent pain intensity/ weeks(days) free of headache/ peak pain scores/ medication scores

) pain intensity/ duration/ headache index/ weeks(days) free of headache/ analgesic

White. 1996 .
consumption days

White. 2000 | pain intensity/ duration/ days with headache/ SF-36/ General health questionnaire

Xue pain intensity/ duration/ frequency/ pain threshold/ headache(pain) disability index/ sickness

impact profile

Table 4. STRICTA ltems in This Reviewed Articles

First | Rationale for | Responses Total numbers Néedle. Period of Frequency | Total number
.. of needles |retention time of of acupuncture
author treatment elicited . . treatment
inserted (minutes) treatment treatment
Sensation of
Essentials of S(L);illjoesess,s or twice
Hansen |Chinese n. n. 6 15 3w a 6
distension week
Acupuncture
around the
point
Karst. twice a
2000 No No 15 30 5w week 10
Karst. twice a
2001 No No 15 30 5w week 10
.. twice a
Linde K. iiil;iianio De ai 10 30 gw | Weeke? 12
2005 s d then
symptoms
weekly
Linde 3
M. 2005 No De ai 12 30 12w treatments 9
a month
Individually t;velec;;
Melchart | according to | De qi 10 30 8w then 12
symptoms
weekly
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|
Manifested
Individual pain, torpor
Tavola |energy or swelling 6-10 20 8w weekly 8
status around the
point
Vincent | Vincent No 8 15 6w weekly 6
Individually
White. |either for .
1996 tenderness or De ai 6 0 bw weeldy 6
from list
Individually
. either for
White. tenderness De qi 8 0 6w weekly 6
2000
and
symptoms
Xue |nadems o ip g 4 30 4y |fWice @ 8
diagnosis week

(=pain intensity x duration), headache score (=sum
of intensity of days with headache), headache
frequency, weeks (days) free of headache, days
with headache, hours with headache, headache
period index, migraine attacks, pain threshold, peak
pain scores, accompanying symptoms, symptom re-
duction, activities impaired, analgesic consumption
days, medication scores, QoL such as headache
(pain) disability index, sickness impact profile, short
form-36 (SF-36), general health questionnaire, de-
pression scale, questionnaire for assessing emotional
aspects, clinical global impressions, Freiburg ques-
tionnaires of coping with illness (FQCI), Notting-
ham Health Profile (NHP), everyday life ques-
tionnaire (ELQ), and life quality scale (LS) (p>0.05,
Table 3).

8. STRICTA items

For those reported neutral outcome findings, 3
out of 8 did not provide the rationale of treatment
such as patterns diagnosis and individualized acu-—
points selection, while all studies with positive
findings did so. However, there were no significant
differences with respect of rationale of treatment
between studies reported positive and neutral
findings. There were also no differences concerning

needling responses elicited and other STRICTA
items, such as total numbers of needles inserted,
needle retention time (minutes), period of treatment,
frequency of treatment, total number of acupuncture
treatments, between positive and neutral effec-
tiveness (p>0.05, Table 4).

IV. Discussion

In controlled trials, appropriateness of the control
interventions is very important especially in acu-
puncture studies. Many devices and procedures
sham/placebo  con—
. However, none of these devices

have been developed as
trol014192032-30)
really mimic personal perceptions of acupuncture, so
it is usually accepted that a ‘real placebo acu-
puncture has not been made until now™. Further-
more, the sham acupuncture cannot be regarded as
a real placebo, thus it possibly leads to a relatively
high effectiveness in the control interventions >

This study attempted to address one of the
difficult issues in acupuncture research; that is, to
search a factor determining a contradictory results
in sham/placebo controlled trials. To the best of our

knowledge, the current study is the first of its kind.
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This review first demonstrated that the different
types of sham/placebo control interventions used in
RCTs in TTH and migraine could not predict the
clinical effectiveness of the study. This is also
supported by analyses of the quality of acupuncture
interventions, trial design and credibility of acu-
puncture trials included in this systematic review.
The increasing adaptation of evidence-based
medicine (EBM) in health policy development and
clinical decision making requires acupuncture as a
form of healthcare to meet stringent requirements
of scientific scrutiny. This development imposes
significant challenges to this relatively new form.
To meet these challenges, RCTs in acupuncture are
deemed to be essential and this “gold standard”
study design has been adapted in trials of acu-
puncture for a number of clinical conditions part-
icularly various types of pain. However, many
reports have produced conflicting findings concern-
ing the effects of acupuncture. In terms of evidence
of acupuncture therapy on headache or migraine, its

efficacy is lacking until now’

' The small sample
sizes and poor quality have contributed to the lack
of conclusive evidence demonstrating the benefit of
acupuncture for TTH and migraine. Many plausible
explanations have been proposed including the
critical evaluation of the approaches adapted for
devising a credible control group intervention.

This review aimed to investigate potential corre-
lations between the types of sham/placebo acu-
puncture used and the effectiveness of trials and to
identify possible factors that might have contributed
to the inconsistent effectiveness of headache so that
it may offer useful insight of future design of trials
on acupuncture for TTH and migraine. The first
objective of this study is to reveal whether
different types of sham/placebo control in acu-
puncture RCTs for headache predict clinical effec-
tiveness or not. Even though 3 trials were positive,
the majority of the remaining 8 were with neutral
findings. However, there were no significant differ-
ences between category III and IV sham/placebo
interventions with the findings. The second objec-
tive of this review is to investigate which factors
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determine the conflicting effectiveness of acu-
puncture employed in RCTs for headache, such as
TTH and migraine. Clinically, individuals with
previous acupuncture experience tend to have
clearer expectations of needling procedures and their
body’s response to these and thus it is inappro-
priate to include them in studies using a non-
invasive sham/placebo intervention as a control™.
Thus, previous experience of acupuncture is deemed
to be an important factor that may influence
effectiveness of acupuncture trials. Interestingly,
comparison of studies that included subjects with
or without previous experience of acupuncture
showed no differences between positive and neutral
outcome findings. Thus, it is obscure whether
experience with acupuncture would be a factor that
influences clinical effectiveness in trials for TTH
and migraine.

For acupuncture RCTSs, criticisms have been
commonly laid on the inadequacy of reporting
standardization of needling technique and sham/
placebo interventions as well as diagnostic pro-
cedures. STRICTA guidelines were developed to
mmprove the overall quality of reporting standards
of acupuncture trials. This review compared the
difference between real acupuncture and sham/
placebo intervention concerning the needling pro-
cedures and whether or not traditional Chinese
medicine (TCM) theory was incorporated into the
trial designw). However, there were no significant
differences between the two groups based on
STRICTA items. The lack of differences between
the real acupuncture and sham/placebo intervention
in our study indicates that some aspects, including
De qi, considered relevant for acupuncture practice
might have not contributed to the inconsistent
effectiveness of headache. This finding, to some
extent, contradicts current evidence in the TCM
literature™”.

It is desirable to measure treatment credibility
directly, instead of indirectly, in both intervention
groups in order to ascertain where differences in
credibility could have affected the study’s outcome
measures™”. To ensure quality of the study, ad-
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equate sample size calculation and randomization
procedure is important. A proper randomization
procedure should be reported that it is well
described in the published papers40). However, there
were no correlations between positive and neutral
outcome findings about above items. Like other
reviews', this review also identified a number of
other factors that might have contributed to the
conflicting findings on acupuncture for TTH and
migraine. These included some studies with poor
study design such as inadequate follow—up,
mnsufficient sample size, and poor reporting details.

Based on these findings, the hypotheses of
correlations between different types of sham/
placebo control procedures and effectiveness was
rejected. In addition, even though there were no
significant differences between the two groups in
all items included in this review, due to the small
number if trials that met the inclusion criteria,
these findings need to be interpreted with caution
particularly with respects to methodological quality
of these trials. It is worth-mentioning that most
studies included in this review had small numbers
of subjects which limited the generalizability of the
findings. With small sample sizes, false negative
results may be produced. Besides sample sizes, the
other important factor that may offer an expla-
nation to the finding of the review is the appro-
priateness of the control interventions that may
) Therefore, the
issue about proper and effective application of

result in potent placebo effects

placebo control remains as a methodological chal-
lenge@. Findings from this review might support
the conclusion that poorer quality acupuncture
RCTs tend to produce positive findings which were
concluded by a recent review on systematic
reviews of acupuncture published from 1996 to
2005".

V. Conclusions

Due to the general inadequacies of the studies

such as the sample sizes and the small number of
studies included in this review, no conclusion can
be drawn whether different types of sham/placebo
control and methodological qualities of acupuncture
randomized controlled trials of headache predict
clinical effectiveness or not. Larger trials that apply
different control group interventions and incor—
poration of Chinese medicine theory in treatment
planning should be conducted to further address the
issue concerning the efficacy of acupuncture for
pain management.
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