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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

For this 2016 update we made a number of changes to the protocol/previous versions.

To make it more clear that this review does not address the treatment of acute headaches we changed the title from ‘Acupuncture for
tension-type headache’ to *Acupuncture for the prevention of tension-type headache’.

We defined the selection criteria in more detail: we have added the criterion regarding disease duration to the description of the
participants section to better comply with common diagnostic standards.

Changes to the “Types of interventions’ section: 1) we added a minimum number of six acupuncture sessions, given at least once per
week, for inclusion to warrant that participants received an adequate minimum dose of treatment; and 2) we limited eligible other
active treatments to pharmacological treatment, cognitive and physical treatment to sharpen the focus of the review.

Acceptable outcome measures are now more explicitly defined and we also assessed adverse events in line with current Cochrane
policy.

Based on the recommendation of the statistician in our team (AV), we now use fixed-effect models for calculating pooled estimates.
This is primarily because the fixed-effect analysis constitutes a valid test of the null hypothesis.

We have added judgements of the overall quality of evidence according to the GRADE approach for key outcomes.

INDEX TERMS
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Acupuncture Therapy [*methods]; Randomized Controlled Trials as Topic; Tension-Type Headache [*prevention & control]
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Abstract

Background—Acupuncture is often used for prevention of tension-type headache but its
effectiveness is still controversial. This is an update of our Cochrane review originally published in
Issue 1, 2009 of 7he Cochrane Library.

Objectives—To investigate whether acupuncture is a) more effective than no prophylactic
treatment/routine care only; b) more effective than ‘sham’ (placebo) acupuncture; and c) as
effective as other interventions in reducing headache frequency in adults with episodic or chronic
tension-type headache.

Search methods—We searched CENTRAL, MEDLINE, EMBASE and AMED to 19
January 2016. We searched the World Health Organization (WHO) International Clinical Trials
Registry Platform to 10 February 2016 for ongoing and unpublished trials.

Selection criteria—We included randomised trials with a post-randomisation observation
period of at least eight weeks, which compared the clinical effects of an acupuncture intervention
with a control (treatment of acute headaches only or routine care), a sham acupuncture
intervention or another prophylactic intervention in adults with episodic or chronic tension-type
headache.

Data collection and analysis—Two review authors checked eligibility; extracted
information on participants, interventions, methods and results; and assessed study risk of bias and
the quality of the acupuncture intervention. The main efficacy outcome measure was response (at
least 50% reduction of headache frequency) after completion of treatment (three to four months
after randomisation). To assess safety/acceptability we extracted the number of participants
dropping out due to adverse effects and the number of participants reporting adverse effects. We
assessed the quality of the evidence using GRADE (Grading of Recommendations Assessment,
Development and Evaluation).

Main results—Twelve trials (11 included in the previous version and one newly identified)
with 2349 participants (median 56, range 10 to 1265) met the inclusion criteria.

Acupuncture was compared with routine care or treatment of acute headaches only in two large
trials (1265 and 207 participants), but they had quite different baseline headache frequency and
management in the control groups. Neither trial was blinded but trial quality was otherwise high
(low risk of bias). While effect size estimates of the two trials differed considerably, the proportion
of participants experiencing at least 50% reduction of headache frequency was much higher in
groups receiving acupuncture than in control groups (moderate quality evidence; trial 1: 302/629
(48%) versus 121/636 (19%); risk ratio (RR) 2.5; 95% confidence interval (Cl) 2.1 to 3.0; trial 2:
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60/132 (45%) versus 3/75 (4%); RR 11; 95% CI 3.7 to 35). Long-term effects (beyond four
months) were not investigated.

Acupuncture was compared with sham acupuncture in seven trials of moderate to high quality
(low risk of bias); five large studies provided data for one or more meta-analyses. Among
participants receiving acupuncture, 205 of 391 (51%) had at least 50% reduction of headache
frequency compared to 133 of 312 (43%) in the sham group after treatment (RR 1.3; 95% CI 1.09
to 1.5; four trials; moderate quality evidence). Results six months after randomisation were
similar. Withdrawals were low: 1 of 420 participants receiving acupuncture dropped out due to
adverse effects and 0 of 343 receiving sham (six trials; low quality evidence). Three trials reported
the number of participants reporting adverse effects: 29 of 174 (17%) with acupuncture versus 12
of 103 with sham (12%; odds ratio (OR) 1.3; 95% CI 0.60 to 2.7; low quality evidence).

Acupuncture was compared with physiotherapy, massage or exercise in four trials of low to
moderate quality (high risk of bias); study findings were inadequately reported. No trial found a
significant superiority of acupuncture and for some outcomes the results slightly favoured the
comparison therapy. None of these trials reported the number of participants dropping out due to
adverse effects or the number of participants reporting adverse effects.

Overall, the quality of the evidence assessed using GRADE was moderate or low, downgraded
mainly due to a lack of blinding and variable effect sizes.

Authors’ conclusions—The available results suggest that acupuncture is effective for
treating frequent episodic or chronic tension-type headaches, but further trials - particularly
comparing acupuncture with other treatment options - are needed.

BACKGROUND

This review is an update of a previously published review in the Cochrane Database of
Systematic Reviews (2009, Issue 1) on “Acupuncture for tension-type headache’ (Linde
2009).

Description of the condition

Patients with tension-type headache suffer from episodes of pain that is typically bilateral,
pressing or tightening in quality, of mild to moderate intensity, and which does not worsen
with routine physical activity (IHS 2004; IHS 2013). There is no nausea, but photophobia or
phonophobia (fear of bright light or loud sounds) may be present. Infrequent episodic
tension-type headache (episodes of headache lasting minutes to days, which occur once per
month or less often) often has limited impact on individuals. If headaches occur on more
than one but fewer than 15 days per month, this is classified as frequent episodic tension-
type headache. In some patients this can evolve into chronic tension-type headache (on 15 or
more days per month). Tension-type headache should not be confused with migraine, which
is characterised by recurrent attacks of mostly one-sided, severe headache, although some
patients suffer from both types of headaches. Tension-type headache is the most common
type of primary headache and the disability attributable to it is larger worldwide than that
due to migraine (Stovner 2007). Epidemiological studies report highly variable prevalence,
depending on case definition and country (Stovner 2007). According to the International
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Headache Society (IHS), the lifetime prevalence in the general population varies between
30% and 78% (IHS 2013). If headache episodes are not too frequent (up to a maximum of
10 days per month), unbearable pain can be treated with analgesic drugs or non-steroidal
anti-inflammatory drugs (Pfaffenrath 1998). In patients with chronic tension-type headache,
guidelines recommend antidepressants such as amitriptyline (Pfaffenrath 1998). In addition
to, or instead of drug therapy, behavioural interventions such as relaxation or biofeed-back
have been shown to be beneficial (McCrory 2000). However, additional effective
intervention tools with good tolerability are desirable.

Description of the intervention

Acupuncture, in the context of this review, is defined as the needling of specific points of the
body. It is one of the most widely used complementary therapies in many countries (Bodeker
2005). For example, according to a population-based survey in the year 2002 in the United
States, 4.1% of the respondents reported lifetime use of acupuncture and 1.1% recent use
(Burke 2006). A similar survey in Germany performed in the same year found that 8.7% of
adults between 18 and 69 years of age had received acupuncture treatment in the previous 12
months (Hartel 2004). Acupuncture was originally developed as part of Chinese medicine
wherein the purpose of treatment is to bring the patient back to the state of equilibrium
postulated to exist prior to illness (Endres 2007a). Some acupuncture practitioners have
dispensed with these concepts and understand acupuncture in terms of conventional
neurophysiology. Acupuncture is often used as an intervention to reduce the frequency and
intensity of headaches. For example, 9.9% of the acupuncture users in the US survey
mentioned above stated that they had used acupuncture for treating migraine or other
headaches (Burke 2006). Practitioners typically claim that a single course of treatment, such
as 12 sessions over a three-month period, can have a long-term impact on the frequency and
intensity of headache episodes.

How the intervention might work

Multiple studies have shown that acupuncture has short-term effects on a variety of
physiological variables relevant to analgesia (Backer 2004; Endres 2007a). However, it is
unclear to what extent these observations from experimental settings are relevant to the long-
term effects reported by practitioners. It is assumed that a variable combination of peripheral
and local effects; spinal and supraspinal mechanisms; and cortical, psychological or
‘placebo’ mechanisms contribute to the clinical effects in routine care (Carlsson 2002).
While there is little doubt that acupuncture interventions cause neurophysiological changes
in the human body, the traditional concepts of acupuncture involving specifically located
points on a system of ‘channels’ called meridians are controversial (Kaptchuk 2002).

Why it is important to do this review

Despite its widespread use for a variety of chronic pain conditions the effectiveness of
acupuncture is still controversial. In 2009 we published the first version of our systematic
review of acupuncture for tension-type headache (Linde 2009). After six years an update of
the review was overdue.
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OBJECTIVES
To investigate whether acupuncture is a) more effective than no prophylactic treatment/
routine care only; b) more effective than ‘sham’ (placebo) acupuncture; and c) as effective as
other interventions in reducing headache frequency in participants with episodic or chronic
tension-type headache.
METHODS

Criteria for considering studies for this review

Types of studies—We included controlled trials in which allocation to treatment was
explicitly randomised, and in which participants were followed up for at least eight weeks
after randomisation. We excluded trials in which a clearly inappropriate method of
randomisation (for example, open alternation) was used.

Types of participants—We included trials conducted among adult participants with
episodic and/or chronic tension-type headache. We excluded studies including participants
with headaches of various types (e.g. 50% participants with migraine and 50% participants
with tension-type headache) unless separate results were presented for participants with
tension-type headache. Duration of disease had to be at least six months in the great majority
(> 80%) of participants. We considered this criterion met if 1) duration = 6 months was an
inclusion criterion; OR 2) the mean duration - 1 standard deviation was > 6 months; OR 3)
the mean duration (standard deviation not reported) was > 5 years; OR 4) other information
was presented that made it highly likely that the criterion was met (e.g. proportions with
duration ranges were presented).

Change to the previous version of this review: we have added the criterion regarding disease
duration (to better comply with common diagnostic standards).

Types of interventions—Experimental interventions considered were:

Any treatment involving needle insertion (with or without manual or electrical stimulation)
at acupuncture points, pain points or trigger points, described as acupuncture. The planned
treatment course must have had at least six treatment sessions and been given at least once
per week. We included trials with individualised strategies if the median or mean number of
treatments was at least six sessions and there was no reason to believe that treatments were
given less frequently than once per week in the majority of participants.

We excluded studies 1) exclusively investigating acupuncture at specific ‘micro-systems’
(e.g. scalp or ear acupuncture - trials using micro-system points in addition to body
acupuncture were included); 2) studies investigating other methods of stimulating
acupuncture points without needle insertion (for example, acupressure, laser stimulation or
transcutaneous electrical stimulation); 3) studies in which fluids were injected at
acupuncture points.

Control interventions considered were:

Cochrane Database Syst Rev. Author manuscript; available in PMC 2017 April 19.
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. no treatment other than treatment of acute headaches or routine care
(which typically includes acute treatment, but might also include other
treatments; however, trials normally require that no new experimental or
standardised treatment be initiated during the trial period);

. sham interventions (interventions mimicking ‘true’ acupuncture/true
treatment, but deviating in at least one aspect considered important by
acupuncture theory, such as skin penetration or correct point location);

. other active treatments, such as pharmacological, cognitive and physical
treatment. We excluded trials comparing acupuncture to food supplements,
herbal drugs or combinations of herbal drugs.

We also excluded trials that only compared different forms of acupuncture.

Changes to the previous version of this review: 1) we added a minimum number of six
acupuncture sessions, given at least once per week, for inclusion, to warrant that participants
received an adequate minimum dose of treatment; 2) we limited eligible other active
treatments to pharmacological, cognitive and physical treatment to sharpen the focus of the
review.

Types of outcome measures—Studies had to measure and report at least one of the
following outcome measures for at least eight weeks after randomisation: headache
frequency (days, hours, headache-free days) per defined time period, response (= 50%
frequency reduction documented in a headache diary), pain intensity, disability or quality of
life with a validated measure.

We excluded trials only reporting measures such as ‘total effectiveness rate’ (e.g. proportion
of participants healed, much improved, improved, unchanged); trials reporting only
physiological or laboratory parameters; trials with outcome measurement periods of less
than eight weeks (from randomisation to final observation); and trials focusing on the
treatment of acute headache.

Change to the previous version: acceptable outcome measures are now more explicitly
defined.

Primary outcomes

. Response (at least 50% reduction of headache frequency) after completion
of treatment (three to four months after randomisation).

(See section Measures of treatment effect for details).

Secondary outcomes

. Response at other time points.
. Number of headache days.

. Headache intensity.

. Frequency of analgesic use.

Cochrane Database Syst Rev. Author manuscript; available in PMC 2017 April 19.
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. Headache scores.

(See section Measures of treatment effect for details).

To assess safety/acceptability we used:
. the number of participants dropping out due to adverse effects; and

. the number of participants reporting adverse effects.

Search methods for identification of studies

We performed the search for this update together with the literature search for the update of
the review on the prophylaxis of episodic migraine (Linde 2016).

Electronic searches—~For this update we searched the following databases without
language restrictions:

. Cochrane Central Register of Controlled Trials (CENTRAL 2016, Issue
1), searched for years 2008 to 2016;

. MEDLINE (via PubMed) 2008 to week 1 of January 2016;

. EMBASE (via Ovid) 2008 to 19 January 2016;

. AMED (via OVID) 1985 to January 2016.

The search strategies are reported in Appendix 1. For additional searches we also regularly
checked PubMed new entries using a simple search string ("acupuncture headache’; last
search 10 February 2016). For the previous version of this review (Linde 2009), we searched
the Cochrane Complementary Medicine Field Trials Register (whose results are now
included in CENTRAL without relevant delay) and the Cochrane Pain, Palliative &
Supportive Care Trials Register (no longer updated).

Searching other resources—We searched the World Health Organization (WHO)
International Clinical Trials Registry Platform (http://apps.who.int/trialsearch/) for
completed or ongoing trials using the search string “acupuncture AND headache’. The last
update search was on 10 February 2016.

We also searched the reference lists of all eligible studies and previous systematic reviews
(Davis 2008; Endres 2007a; Hao 2013; McCrory 2000; Wang 2007) for additional studies.

Data collection and analysis

Selection of studies—Two review authors screened all abstracts identified by the
updated search and excluded those that were clearly irrelevant (for example, studies focusing
on other conditions, reviews, etc.). We obtained the full texts of all remaining references and
again screened them to exclude clearly irrelevant papers. Two review authors then formally
checked for eligibility all remaining articles and all trials included in the previous version of
our review (Linde 2009), according to the above-mentioned selection criteria. We resolved
disagreements by discussion.

Cochrane Database Syst Rev. Author manuscript; available in PMC 2017 April 19.
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Data extraction and management—At least two review authors independently
extracted information on participants, methods, interventions, outcomes and results using a
specially designed form, before entry into Review Manager (RevMan 2014). In particular,
we extracted exact diagnoses; headache classifications used; number and type of centres;
age; sex; duration of disease; number of participants randomised, treated and analysed,;
number of, and reasons for, dropouts; duration of baseline, treatment and follow-up periods;
details of acupuncture treatments (such as selection of points; number, frequency and
duration of sessions; achievement of de-chi (an irradiating feeling considered to indicate
effective needling); number, training and experience of acupuncturists); and details of
control interventions (sham technique, type and dosage of drugs). For details regarding
methodological issues and study results, see below.

Where necessary, we sought additional information from the first or corresponding authors
of the included studies.

For three trials included in the individual patient database of the Acupuncture Trialists
Collaboration (ATC), an international collaborative network for high quality randomised
trials of acupuncture for chronic pain (see Vickers 2010; Vickers 2012 and https://
www.mskcc.org/cancer-care/treatments/symptom-management/integrative-medicine/
acupuncture-trialists-collaboration), we obtained uniformly re-analysed summary data for
number of headache days and the number of responders for calculation of effect sizes (Jena
2008; Melchart 2005; Vickers 2004). We use these data a) to make our findings as
comparable to the results of the ATC as possible and b) to make sure that a comparable high
quality analysis method was used. For each trial, we created an ANCOVA model for each
numeric outcome at each time point and adjusted for the baseline value of that outcome,
treatment group (acupuncture or control) and any variables that were used to stratify
randomisation in the original trial. Using this model, we calculated the adjusted mean
outcome values for each group (acupuncture and control), and we used the standard error for
the effect of treatment from the ANCOVA model to calculate the standard deviation for the
difference in adjusted means. Therefore, effect sizes calculated in our analyses might to
some degree deviate from those in the original publications of the six trials. Use of raw data
also allowed us to calculate response rates, such as for a 50% reduction in pain, even if this
was not reported in the original trial publication.

In addition to the ATC data we received additional data relevant for effect size calculation
from the authors of one study (Karst 2001). We received some additional information for a
further three trials (Carlsson 1990; Séderberg 2006; Wylie 1997). In two trials, additional
information was not needed (White 1996; White 2000), and for two older trials, we were
unable to contact the study authors (Ahonen 1984; Tavola 1992). The first author of the new
trial did not respond to inquiries (Kwak 2007).

Assessment of risk of bias in included studies—*For the assessment of study
quality, we used the risk of bias approach for Cochrane reviews (Higgins 2011). We used the
following six separate criteria:

. adequate sequence generation;
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. allocation concealment;
. blinding;
. incomplete outcome data addressed (up to three months after

randomisation);

. incomplete follow-up outcome data addressed (4 to 12 months after
randomisation);

. freedom from selective reporting.

We did not include the item “other potential threats to validity’ in a formal manner, but we
noted if relevant flaws were detected.

In a first step, we copied information relevant for making a judgement on a criterion from
the original publication into an assessment table. If additional information from the study
authors was available, we also entered this in the table, along with an indication that this was
unpublished information. At least two review authors independently made a judgement as to
whether the risk of bias for each criterion was considered low, high or unclear. We resolved
disagreements by discussion.

For the operationalisation of the first five criteria, we followed the recommendations of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011). For the
‘selective reporting’ item, we used a more liberal definition. Headache trials typically
measure a multiplicity of headache outcomes at several time points using diaries and there
are a plethora of slightly different outcome measurement methods. While a single primary
endpoint is sometimes predefined, the overall pattern of a variety of outcomes is necessary
to get a clinically interpretable picture. If the strict Handbook guidelines had been applied,
almost all trials would have been rated ‘unclear’ for the ‘selective reporting’ item. We
considered trials as having a low risk of bias for this item if they reported the results of the
most relevant headache outcomes assessed (typically a frequency measure, intensity,
analgesic use and response) for the most relevant time points (end of treatment and, if done,
follow-up), and if the outcomes and time points reported made it unlikely that authors had
picked them out because they were particularly favourable or unfavourable.

We considered trials that met all criteria, or all but one criterion, to be of higher quality.
Some trials had both blinded sham control groups and unblinded comparison groups
receiving no prophylactic treatment or drug treatment. In the ‘Risk of bias’ tables, the
‘Judgement’ column always relates to the comparison with sham interventions. In the
‘Description’ column, we also include the assessment for the other comparison group(s). As
the ‘Risk of bias’ table does not include a ‘not applicable’ option, we rated the item
‘incomplete follow-up outcome data addressed (4 to 12 months after randomisation)?” as
‘unclear’ for trials that did not follow up participants for longer than three months.

Assessment of the adequacy of the acupuncture intervention—\We also
attempted to provide a crude estimate of the quality of acupuncture. Two review authors
(mostly GA and BB, or, for trials in which one of these review authors was involved, AW)
who are trained in acupuncture and have several years of practical experience, answered two
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questions. The trial from Korea was assessed by only one review author (BCS). First, review
authors were asked how they would treat the participants included in the study. Answer
options were ‘exactly or almost exactly the same way’, ‘similarly’, ‘differently’, ‘completely
differently’ or ‘could not assess’ due to insufficient information (on acupuncture or on the
participants). Second, they were asked to rate their degree of confidence that acupuncture
was applied in an appropriate manner on a 100 mm visual scale (with 0% = complete
absence of evidence that the acupuncture was appropriate, and 100% = total certainty that
the acupuncture was appropriate). The latter method was proposed by a member of the
review team (AW) and has been used in a systematic review of clinical trials of acupuncture
for back pain (Ernst 1998). In the Characteristics of included studies table, the
acupuncturists’ assessments are summarised under ‘Methods’ (for example, ‘similarly/70%
indicates a trial where the acupuncturist-review author would treat ‘similarly’ and is 70%
confident that acupuncture was applied appropriately).

Measures of treatment effect—For the purposes of summarising results, we
categorised the included trials according to control groups: 1) comparisons with no
acupuncture (treatment of acute headaches only or routine care); 2) comparisons with sham
acupuncture interventions; and 3) comparisons with other treatments.

We defined four time windows for which we tried to extract and analyse study findings:

. up to eight weeks/two months after randomisation;
. three to four months after randomisation;

. five to six months after randomisation; and

. more than six months after randomisation.

In all included studies acupuncture treatment started immediately or very soon after
randomisation.

If more than one data point was available for a given time window, we used: for the first
time window, preferably the data closest to eight weeks; for the second window, the data
closest to four weeks after completion of treatment (for example, if treatment lasted eight
weeks, data for weeks 9 to 12); for the third window, the data closest to six months; and for
the fourth window, data closest to 12 months.

We extracted data for the following outcomes (taking the guidelines of the International
Headache Society Clinical Trials Subcommittee (IHS Clinical Trials Subcommittee 2009)
into account).

. Proportion of ‘responders’. For trials investigating the superiority of
acupuncture compared to no acupuncture or sham intervention, we used, if
available, the number of participants with a reduction of at least 50% in
the number of headache days per four weeks and divided it by the number
of participants randomised to the respective group. In studies comparing
acupuncture with other therapies, we used for the denominator the number
of participants analysed. If the number of responders regarding headache

Cochrane Database Syst Rev. Author manuscript; available in PMC 2017 April 19.
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days was not available, we used global assessment measures by
participants or physicians. We calculated responder rate ratios (risk ratio of
having a response) and 95% confidence intervals as effect size measures.

. Number of headache days (means and standard deviations) per four-week
period (calculation of mean differences).

. Headache intensity (any measures available, extraction of means and
standard deviations, calculation of standardised mean differences).

. Frequency of analgesic use (any continuous or rank measures available,
extraction of means and standard deviations, calculation of standardised
mean differences).

. Headache score (any measures available, extraction of means and standard
deviations, calculation of standardised mean differences).

The main outcome measure was the proportion of responders for the three- to four-month
window (close to the end of the treatment cycle and a time point for which outcome data are
often available). Secondary outcomes of major interest were responder proportions at other
time points and the number of headache days (all four time points; this outcome is
recommended as a primary outcome for randomised trials by the International Headache
Society Clinical Trials Subcommittee). We calculated risk ratios of having a response and
95% confidence intervals as effect size measures. Risk ratios > 1 indicate that there were
more responders in the acupuncture group compared to the comparator group. For headache
days we calculated mean differences and their respective 95% confidence intervals. For
continuous measures, we used, if available, the data from intention-to-treat analyses with
missing values replaced; otherwise we used the data presented on available cases. All these
outcomes rely on patient reports, mainly collected in headache diaries.

As safety/acceptability outcomes we used the number of participants dropping out due to
adverse effects and the number of participants reporting at least one adverse event or effect.
As the number of events was typically low we calculated odds ratios instead of risk ratios.
Odds ratios > 1 indicate more events (e.g. dropouts) in the acupuncture group.

Unit of analysis issues—The unit of analysis was the individual participant.

Dealing with missing data—If publications reported study findings with insufficient
detail or in an inconsistent manner we attempted to obtain further information from the
authors. Regarding missing patient data due to dropout or loss to follow-up in the included
studies we used the following strategies: for continuous measures we used, if available, the
data from intention-to-treat analyses with missing values replaced; otherwise, we used the
data presented on available cases. For response we used the number of responders and
divided it by the number of participants randomised to the respective group (counting
missing information as non-response).
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Assessment of heterogeneity—We pooled individual studies only for the
comparison versus sham. We assessed heterogeneity with the Cochrane Chi? test and the 12
statistic.

Assessment of reporting biases—Given the low number of trials per comparison
we did not use formal methods for assessing reporting biases.

Data synthesis—As the only two trials comparing acupuncture and no acupuncture
differed strongly regarding participants and care in the control group (details see below), we
did not pool the findings of these trials and only present the effect size of the individual
studies at the available time points. For the comparison versus sham we calculated pooled
fixed-effect estimates, their 95% confidence intervals, the Chi? test for heterogeneity and the
12 statistic. If the P value of the Chi? test for heterogeneity was < 0.2 and/or the 12 > 40% we
reported random-effects estimates in addition. Following the recommendation of the
Cochrane Pain, Palliative and Supportive Collaborative Review Group we presented forest
plots only if there were at least two trials and 200 participants (for at least one time
window).

We have summarised findings from trials comparing acupuncture with other active treatment
descriptively due to insufficient data presentation and the great diversity of the available
trials. Change to the previous version:

Based on the recommendation of the statistician in our team (AV) we now use fixed-effect
models for calculating pooled estimates. This is primarily because a fixed-effect analysis
constitutes a valid test of the null hypothesis. Moreover, due to very large discrepancies in
sample size, a random-effects model would have participants in small studies counting
considerably more than participants in large studies. Nonetheless, if the P value of the Chi?
test for heterogeneity was < 0.2 and/or the 12 > 40% we reported random-effects estimates in
addition.

Quiality of the evidence—We used the GRADE approach to assess the quality of
evidence related to key outcomes as appropriate (GRADEpro GDT 2015; Schiinemann
2011). Key outcomes were our primary outcome, response three to four months after
randomisation, the number of headache days for the same time window, the number of
patients dropping out due to adverse effects and the number of patients reporting adverse
effects. The GRADE Working Group grades of evidence are:

. High quality: We are very confident that the true effect lies close to that of
the estimate of the effect.

. Moderate quality: We are moderately confident in the effect estimate: the
true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different.

. Low quality: Our confidence in the effect estimate is limited: the true
effect may be substantially different from the estimate of the effect.
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. Very low quality: We have very little confidence in the effect estimate: the
true effect is likely to be substantially different from the estimate of effect.
We decreased the grade due to:
. serious (=1) or very serious (=2) limitation to study quality;
. important inconsistency (-1);
. some (-1) or major (—2) uncertainty about directness;
. imprecise or sparse data (-1);
. high probability of reporting bias (-1).
RESULTS

Description of studies

Results of the search—The common update searches performed for this review and
the update of the review on the prophylaxis of episodic migraine (Linde 2016) identified 527
hits (517 by database searches, five by checking references and alerts, and four from
checking entries in trials registries not otherwise identified). The majority of the 75 full-text
publications obtained and all four additional entries from clinical trial registries addressed
migraine. We formally checked eight publications, which we deemed potentially eligible,
against the eligibility criteria (see Figure 1). Only one new trial could be included (Kwak
2007). For one trial already included in the previous version (S6derberg 2006), a new,
additional publication was available. However, this new publication did not report
information that was directly usable in our review.

Included studies—This update includes 12 trials described in 22 publications
(including published protocols and papers reporting additional aspects such as treatment
details or cost-effectiveness analyses) (Ahonen 1984; Carlsson 1990; Endres 2007; Jena
2008; Karst 2001; Kwak 2007 Melchart 2005; Soderberg 2006; Tavola 1992; White 1996;
White 2000; Wylie 1997).

A total of 2349 participants with tension-type headache were included in the studies (median
56, range 10 to 1265). Five were multicentre trials (Endres 2007; Jena 2008; Melchart 2005;
Sdderberg 2006; White 2000); the remaining seven were performed in a single centre. Four
trials originated from Germany (Endres 2007; Jena 2008; Karst 2001; Melchart 2005), three
from the UK (White 1996; White 2000; Wylie 1997), two from Sweden (Carlsson 1990;
Sdderberg 2006), and one each from Finland (Ahonen 1984), Italy (Tavola 1992), and Korea
(Kwak 2007). Two trials included only participants with episodic tension-type headache
(White 1996; White 2000), and three only participants with chronic tension-type headache
(Carlsson 1990; Kwak 2007; Séderberg 2006). The remaining trials either explicitly stated
that they included both forms (Endres 2007; Jena 2008; Karst 2001; Melchart 2005), or
made no clear statement (Ahonen 1984; Tavola 1992; Wylie 1997).

All trials used a parallel-group design (no cross-over trials). Ten trials had two groups (one
acupuncture group and one control group), and two trials had two control groups (Melchart
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2005; Soderberg 2006). In two trials acupuncture was compared to routine care (Jena 2008),
or treatment of acute headaches only (Melchart 2005). Seven trials used a sham control but
the actual techniques varied. In four trials, non-acupuncture points were needled (Endres
2007; Kwak 2007; Melchart 2005; Tavola 1992), while in the remaining three non-skin-
penetrating techniques were used (Karst 2001; White 1996; White 2000) (see Characteristics
of included studies for details). Three trials compared acupuncture with physiotherapy
(Ahonen 1984; Carlsson 1990; S6derberg 2006); one of these had an additional relaxation
control group (Séderberg 2006). Wylie 1997 compared acupuncture with a combination of
massage and relaxation. There was no trial that compared acupuncture with prophylactic
drug treatment.

The largest study by far used a quite unusual approach and has to be described in greater
detail (Jena 2008). In this very large, highly pragmatic study, 15,056 headache participants
recruited by more than 4000 physicians in Germany were included. A total of 11,874
participants who did not give consent to randomisation received up to 15 acupuncture
treatments within three months and were followed up for an additional three months. This
was also the case for 1613 participants randomised to immediate acupuncture, while the
remaining 1569 participants remained on routine care (not further defined) for three months
and then received acupuncture. The published analysis of this trial is on all randomised
participants, but the authors and the Acupuncture Trialists Collaboration provided us with
unpublished results of subgroup analyses on the 1265 participants with tension-type
headache. The large number of practitioners involved and the pragmatic approach make it
likely that there is some diagnostic uncertainty as to whether all participants truly had
tension-type headache.

The number of acupuncture sessions varied between 6 and 15. Three trials selected
acupuncture points in an individualised manner (Jena 2008; Tavola 1992; Wylie 1997), and
eight in a semi-standardised manner (either by having some mandatory points in all
participants plus individualised points, or by using predefined point selections depending on
syndrome diagnoses according to Chinese medicine) (Ahonen 1984; Endres 2007; Karst
2001; Kwak 2007; Melchart 2005; Soderberg 2006; White 1996; White 2000). One trial
used a standardised point selection (Carlsson 1990). In two trials, brief needling was used
(needles inserted for a few seconds only) (White 1996; White 2000). For one trial, both
acupuncturist-reviewers considered the treatment ‘inadequate’ (Carlsson 1990). Both
acupuncturist-review authors would have used different treatment approaches for the
participants in a further four trials (Ahonen 1984; Karst 2001; Séderberg 2006; White 2000).
In trials using individualised strategies, assessments were difficult because of a lack of detail
about the actual interventions used.

Post-randomisation observation periods varied between 8 and 64 weeks. Apart from three
trials (Ahonen 1984; Carlsson 1990; Jena 2008), all trials used diaries for the measurement
of the most important headache outcomes. All but two trials, Ahonen 1984 and Jena 2008,
included a baseline observation period before randomisation. The trials comparing
acupuncture to other therapies rarely presented their findings in a manner allowing effect
size calculation, while for trials comparing acupuncture with no acupuncture or sham
acupuncture, effect size estimates could be calculated for the most relevant outcomes.
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Excluded studies—We excluded four newly identified trials for this update. Chassot
2015 was a cross-over trial in which the observation period per phase was less than eight
weeks. Guerreiro da Silva 2012 included only pregnant women in whom headache started
during pregnancy. Hong 2007 followed participants for only three weeks after randomisation
(two weeks treatment and one-week follow-up observation); furthermore, it seems that
participants with recent onset of headache were included. Sozen 2013 was a trial in
participants with chronic daily headache (chronic migraine or chronic tension-type
headache); results for participants with tension-type headache were not available separately.

Risk of bias in included studies—Figure 2 provides a summary of the assessments
of risks of bias in the individual studies; Figure 3 provides an overview across studies for the
single items. It has to be taken into account that the four trials without long-term follow-up
had to be rated unclear although this criterion has to be considered as not applicable
(Ahonen 1984; Jena 2008; White 1996; Wylie 1997). Five trials have major risks of bias,
important uncertainties or are reported so insufficiently that a reliable assessment was not
possible (Ahonen 1984; Carlsson 1990; Kwak 2007; Séderberg 2006; Wylie 1997).

Allocation—An adequate method of sequence generation was reported for seven trials
(Endres 2007; Jena 2008; Karst 2001; Kwak 2007; Melchart 2005; White 1996; White 2000)
(low risk of bias), and an adequate method for allocation concealment for five (Endres 2007;
Jena 2008; Melchart 2005; White 1996; White 2000).

Blinding—Participants were blinded only in the seven sham-controlled trials (Endres
2007; Karst 2001; Kwak 2007; Melchart 2005; Tavola 1992; White 1996; White 2000 (low
risk of bias). We judged the remaining five studies to be at high risk of bias.

Incomplete outcome data—Attrition was low or adequately accounted for in analyses
up to three months after randomisation in seven trials (Endres 2007; Jena 2008; Karst 2001;
Melchart 2005; S6derberg 2006; Tavola 1992; White 2000), and in three of seven trials that
had a follow-up longer than three months (Endres 2007; Melchart 2005; Tavola 1992). We
judged the remaining five studies to be at unclear risk of bias.

Selective reporting—While the reporting of study results was variable and often not
easily usable for effect size calculation, we considered the risk of selective reporting to be
low in 10 of 12 studies. We judged two studies to be at unclear risk of bias (Carlsson 1990;
Wylie 1997), and the remaining study to be at high risk of bias (Ahonen 1984).

Other potential sources of bias—We did not assess the included studies for other
potential sources of bias.

Effects of interventions

Comparisons with routine care/treatment of acute headaches only—The two
trials comparing acupuncture to routine care only (Jena 2008; n = 1265) or treatment of
acute headaches only (Melchart 2005; n = 207) were unblinded but otherwise had a low risk
of bias. In both trials, participants received acupuncture three months after randomisation
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(waiting list condition), so it is only possible to assess short-term effects up to three months
after the start of the treatment. We did not calculate pooled effect size estimates, as headache
baseline frequency and management in the control groups of the two trials were quite
different. The participants included in Melchart 2005 (n = 207) had much more frequent
headaches at baseline (mean 17.6 days/month) than those in Jena 2008 (7.0 days). While the
effect size estimates of the two trials differed considerably the proportion of participants
experiencing at least 50% reduction of headache frequency was much higher in groups
receiving acupuncture than in control groups (moderate quality evidence; trial 1: 302/629
(48%) versus 121/636 (19%); risk ratio (RR) 2.52; 95% confidence interval (CI) 2.11 to
3.02; number needed to treat 3; 95% CI 3 to 5; trial 2: 60/132 (45%) versus 3/75 (4%); RR
11.36; 95% CI 3.69 to 34.98; number needed to treat 2; 95% CI 1 to 9; see Analysis 1.1).

The differences between acupuncture and waiting list groups for the number of headache
days at three months were 5.8 days (95% CI 4.0 to 7.5) and 3.9 days (95% CI 3.3 to 4.6),
respectively (Analysis 1.2). Again, while the effect size in the two trials differed, both
showed a clinically important difference (moderate quality evidence). We downgraded the
quality of the evidence for both headache days and reduction by at least 50% to moderate
due to the variable effect sizes and lack of blinding.

Large differences were also found for headache intensity (Analysis 1.3).

Only the Melchart 2005 trial reported on days with analgesic use and headache score
findings. For both outcomes acupuncture showed significant and clinically relevant benefits
over waiting list. As adverse effects and the number of participants dropping out due to
adverse effects were not measured in the waiting list groups comparative results for these
outcomes are not available.

Comparisons with sham treatment—Five of the six interpretable trials with sham
comparisons had comparably good quality (Endres 2007; Karst 2001; Melchart 2005; Tavola
1992; White 2000), despite some problems with attrition during long-term follow-up (Karst
2001; White 2000), and some uncertainties regarding the details of randomisation (Karst
2001; Tavola 1992). In one trial it was difficult to assess quality reliably due to insufficient
reporting (Kwak 2007). Four trials had follow-up periods of about six months after
randomisation and one more than 12 months (Tavola 1992). Five trials reported findings on
response and headache in a manner that allowed effect size calculation for at least one time
window (Endres 2007; Karst 2001; Melchart 2005; Tavola 1992; White 2000).

After treatment (time window three to four months) 205 of 391 (52%) participants receiving
acupuncture had at least 50% reduction of headache frequency compared to 133 of 312
(43%) in the sham group (RR 1.27; 95% CI 1.09 to 1.48; 12 = 0%; four trials; moderate
quality evidence; Analysis 2.1; Figure 4). We downgraded the quality of the evidence to
moderate given the small number of trials, the limited precision of the effect estimate and
the dominance of one large trial. This corresponds to a number needed to treat of 8 (95% ClI
5 to 25). The findings are very similar in the time windows up to two months after
randomisation (RR 1.26; 95% CI 1.10 to 1.45) and up to six months after randomisation (RR
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1.17; 95% CI 1.02 to 1.35; Figure 4). Only one small trial (n = 30) provided data for the time
window more than six months after randomisation (RR 1.50; 95% CI 0.53 to 4.26).

The same five trials also reported data on the number of headache days per month for at least
one time window. After treatment (time window three to four months) the pooled estimate
indicated 1.62 fewer headache days in the acupuncture groups (95% CI 0.54 to 2.69 days; 12
= 0%; four trials with 653 participants; number of headache days in sham groups varying
between 9 and 16 days per month; moderate quality evidence; Analysis 2.2; Figure 5). We
downgraded the quality of the evidence to moderate for the same reasons as for the outcome
at least 50% reduction. The find ings are very similar in the time windows up to two months
after randomisation (mean difference 1.49 days; 95% CI 0.39 to 2.58 days) and up to six
months after randomisation (1.51 days; 95% CI 0.43 to 2.59 days; Figure 5). Data for the
time window more than six months after randomisation were not available. It should be
noted that the by far largest trial (409 participants) dominated the meta-analyses (75% to
80% weight) (Endres 2007). There was no indication of relevant statistical heterogeneity in
any of the analyses; however, these analyses have limited power.

Regarding headache intensity, a small, statistically significant difference was found at five to
six months (standardised mean difference (SMD) —0.20; four trials with 670 participants)
but not at up to two months (SMD -0.12; three trials with 143 participants) or three to four
months (SMD -0.10; four trials with 655 participants) after randomisation (see Analysis
2.3).

Three trials reported data on the frequency of analgesic use for the first two time windows
(266 and 261 participants, respectively; see Analysis 2.4). When we pooled these trials,
there was a small, significant effect of acupuncture over sham controls (standardised mean
differences 0.31 and 0.30, respectively).

Headache score data were measured in only two small trials, but they did not provide usable
data for effect size calculation.

One of 420 participants receiving acupuncture dropped out due to adverse effects compared
to none of 343 receiving sham (odds ratio (OR) 1.45; 95% CI 0.06 to 36.06; six trials; low
quality evidence). The number of participants reporting adverse effects in the three trials
reporting this outcome was 29 of 174 (17%) versus 12 of 103 (12%; OR 1.26; 95% CI 0.60
to 2.65; low quality evidence). We downgraded the quality of the evidence to low due to the
very low precision of the estimates and the somewhat unclear methods for assessing adverse
effects in the trials.

Comparisons with other treatments—The four trials comparing acupuncture with
physiotherapy (Ahonen 1984; Carlsson 1990; Soderberg 2006), relaxation (S6derberg 2006),
or a combination of massage and relaxation (Wylie 1997), provide almost no data for effect
size estimation and must be interpreted with great caution. There is high risk of bias in the
three older trials (Ahonen 1984; Carlsson 1990; Wylie 1997, see Characteristics of included
studies), and the reporting of results is insufficient. The most recent trial has somewhat
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better quality and reported means (but no standard deviations) for a large number of
outcomes measured (S6derberg 2006).

Ahonen 1984 reported slightly higher response rates in the acupuncture group, Carlsson
1990 reported better results in the physiotherapy group, Séderberg 2006 found significantly
fewer headache days per four weeks in the relaxation group immediately after treatment but
no other significant differences, and Wylie 1997 found no significant differences.

None of the trials reported the number of participants dropping out due to adverse effects or
the number of participants reporting adverse effects.

Effect size estimates for response, intensity, frequency of analgesic use and headache scores
could not be calculated due to insufficient reporting.

DISCUSSION

Summary of main results

Since the publication of the previous version of our review (Linde 2009), only one new
small, sham-controlled trial has become available. Therefore, our findings remain largely
unchanged. Two un-blinded, but otherwise adequately performed, large studies show that
adding acupuncture to routine care or treatment of acute headaches reduces the frequency of
headaches in the short term (three months). Long-term effects were not investigated. Seven
trials compared various acupuncture strategies with various sham interventions. Pooled
analyses of the trials found a small but significant reduction of headache frequency over
sham over a period of six months. None of the four trials comparing acupuncture with
physiotherapy, massage or exercise found a superiority of acupuncture, and for some
outcomes better results were observed with a comparison therapy. However, these mostly
small and older trials of limited quality are difficult to interpret.

Overall completeness and applicability of evidence

Acupuncture is a therapy that is applied in a variable manner in different countries and
settings. For example, in Germany, where the three largest trials included in this review were
performed, acupuncture is mainly provided by general practitioners and other physicians.
Their approach to acupuncture is based on the theories of traditional Chinese medicing,
although the amount of training they receive in traditional Chinese medicine is limited
(Weidenhammer 2007). In the UK, the providers are likely to be non-medical acupuncturists
with a comparatively intense traditional training, physiotherapists or medical doctors with a
more ‘Western” approach (Dale 1997). The trials included in this review come from a variety
of countries and used a variety of study approaches. However, as with other therapies for
tension-type headache (McCrory 2000), the evidence base available is far from complete.
Despite its frequency, tension-type headache is investigated much less often than migraine.
For the German setting, the two large studies available clearly show clinically relevant short-
term benefits of adding acupuncture to no treatment or routine care (Jena 2008; Melchart
2005). However, it is unclear whether these findings can be extrapolated to other settings. It
is also unclear whether patients with episodic and chronic tension-type headache respond in
a different manner to acupuncture.

Cochrane Database Syst Rev. Author manuscript; available in PMC 2017 April 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Linde et al.

Page 19

The findings of our review are consistent with the increasing evidence that true acupuncture
has a small effect over sham acupuncture interventions for a variety of chronic pain (Lam
2013; Linde 2016; Manheimer 2010; Vickers 2012). If the reduction of headache days over
sham is expressed as a standardised mean difference to make it comparable with the findings
of trials in other chronic pain conditions, the estimates (between 0.20 and 0.22 for the three
time windows with available data) are very similar to those in the cited reviews. If the true
effects are of that size this has a number of implications. First, all available trials - even the
largest trial in our review (Endres 2007) - have been underpowered. To achieve 80% power a
trial would have to include around 400 participants per group (Linde 2010b). Second, as it is
almost impossible to blind acupuncturists and to rule out some degree of unblinding of
participants in acupuncture trials (as in trials of many other non-pharmacological
interventions) this small effect might even be overestimated due to performance and
detection bias. Traditional theories underlying acupuncture are scientifically questionable;
therefore, many sceptics consider acupuncture a placebo only (e.g. McGeeney 2015). On the
other hand, there are both physiological concepts and experimental evidence that
acupuncture has “specific’ effects beyond the traditional concepts (e.g. Kong 2009; Yang
2012). There is also increasing evidence that sham acupuncture is either more potent than
other placebos, not an inert placebo, or both (Corbett 2013; Kaptchuk 2006; Linde 2010a;
Linde 2010b; Meissner 2013), that acupuncture has clinically relevant effects over usual care
controls (Lam 2013; Linde 2016; Manheimer 2010; Vickers 2012), and that acupuncture
compares well with a number of active interventions (Corbett 2013; Linde 2016).

We did not find any comparisons of acupuncture with prophylactic drug treatment. The trial
by Endres 2007 was originally designed to include a third arm of participants randomised to
amitriptyline, the currently most widely accepted therapy (Diener 2004). However, as
participants were unwilling to participate in a trial with the possibility of being randomised
to amitriptyline, this arm was dropped after one year of very poor accrual. This suggests that
participants ready to accept treatment with acupuncture and amitriptyline differ. Apart from
the trial by Séderberg 2006, the trials comparing acupuncture with physiotherapy, relaxation
and massage are reported insufficiently or have relevant methodological shortcomings. The
question of how acupuncture compares to other non-pharmacological treatments cannot be
answered at present.

Overall, the evidence on the effects of acupuncture for tension-type headache far is from
complete. For the comparison with no treatment (beyond treating acute pain) or non-
structured routine care it is not possible to reliably estimate the size of the effects. In the two
trials short-term effects are large (standardised mean differences 0.73 and 1.02), but without
further large studies the confidence in these estimates is low. Long-term effects have not
been investigated. Findings on the effects over sham seem to be consistent but the number of
trials in our analyses is limited. Future trials might lead to important changes in our effect
estimates (although our findings are consistent with those in other conditions). The available
evidence is insufficient to assess how acupuncture compares with other treatment options.
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Quiality of the evidence

While some new trials have acceptable quality, overall there are relevant methodological
problems or uncertainties in about half of the studies (high risks of bias). Designing and
performing clinical trials of acupuncture is a challenge, particularly with respect to blinding
and selection of control interventions. As all relevant headache outcomes have to be assessed
by the participants themselves, reporting bias is possible in all trials comparing acupuncture
to no treatment, routine, care, drug treatment or other therapies. Using GRADE, we
considered the overall quality of the evidence that acupuncture reduces headache frequency
over usual care/treatment of acute headaches only and sham to be moderate. Reasons for not
considering the quality of evidence to be high were the lack of blinding of participants (for
the comparison with usual care/treatment of acute headaches only), the unblinded treatment
providers (both comparisons), and the variable effect sizes in clinically diverse trials
(comparison with acupuncture usual care/treatment of acute headaches only). We did not
further downgrade our rating for the comparison of acupuncture with usual care/treatment of
acute headaches only because the findings consistently showed clinically relevant effects in
spite of the variable effect sizes. Our safety outcomes (the number of participants dropping
out due to adverse effects and the number of participants with adverse effects) were only
reported in trials with sham controls. As these events were rare both in the acupuncture and
sham groups these estimates are very imprecise (low quality evidence).

Potential biases in the review process

We are confident that we have identified the existing large clinical trials relevant to our
question, but we cannot rule out the possibility that there are additional small trials that are
unpublished or published in sources not accessible by our search. We have not
systematically searched Chinese or Korean databases for this version of the review, but trials
meeting our selection criteria beyond the one included Korean trial, Kwak 2007, might exist.
The few Chinese and Korean trials identified through our literature search did not meet the
inclusion criteria. There is considerable skepticism toward clinical trials from China because
results that have been reported in the past have been almost exclusively positive (Vickers
1998). However, the quality and number of randomised trials published in Chinese and other
Asian languages have im proved over recent years (Wang 2007), and it seems inadequate to
neglect this evidence without examining it critically. Reviewers from China (YF) and Korea
(BCF) have been included in the team to overcome this shortcoming in future updates.

Three members of the review team were involved in at least one of the included trials. These
trials were assessed by other members of the review team. All review authors are or were
affiliated to a CAM (complementary and alternative medicine) research centre and six (GA,
BB, YF, MM, BCS, AW) of the review authors use acupuncture regularly in their patients.

Agreements and disagreements with other studies or reviews

There are two other sufficiently up-to-date relevant systematic reviews that summarise
randomised trials of acupuncture for tension-type headache. The review by Davis 2008 was
restricted to sham-controlled trials, but included cross-over trials with observation periods
shorter than eight weeks per phase, which we excluded in our review. The main outcome
measure was the number of headache days per month during treatment (broadly comparable
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to our first time window) and at long-term follow-up (20 to 25 weeks). Eight trials met the
inclusion criteria for the review and five provided sufficient data for meta-analysis.
Interestingly, although the authors’ meta-analytic calculations for the effect during treatment
yielded a larger group difference than ours for the first time window (2.93 days compared to
1.56 days), their findings were statistically not significant, while ours are statistically
significant. This is due to the fact that Davis 2008 includes the extremely positive cross-over
trial by Xue 2004 (using electro-acupuncture), excluded by us, which leads to heterogeneity,
and uses earlier, slightly more negative data for the White 2000 trial. Together with the use
of a random-effects model for meta-analysis these factors result in much wider confidence
intervals (—=7.49 to 1.64 in Davis 2008 compared to —3.02 to —0.10 in our review). Findings
for the long-term outcomes are very similar to ours (a small but significant benefit of
acupuncture over sham). Davis 2008 concludes that acupuncture has limited efficacy for the
reduction of headache frequency compared to sham treatment. The meta-analysis by Hao
2013 includes the same five trials also analysed by Davis 2008. The authors performed
several subgroup analyses to explore sources of heterogeneity. Due to the small number of
trials these are hypothesis-generating at best. The authors conclude that stimulation mode,
needle retention and treatment frequency might influence trial outcomes in a relevant
manner.

AUTHORS’ CONCLUSIONS

Implications for practice

The available results suggest that acupuncture may be considered for treating frequent
episodic or chronic tension-type headaches.

Implications for research

There is clearly a need for large, high quality trials comparing acupuncture to other effective
(pharmacological and nonpharmacological) treatments for frequent or chronic tension-type
headache. Further trials investigating the long-term effects of adding acupuncture to routine
care or treating acute headaches only are also desirable as both available trials originate from
Germany and have short observation periods. We do not consider sham-controlled trials a
priority for the future. The cumulative evidence suggests that acupuncture is effective in
various chronic pain conditions, that correct point selection plays a role, but a less important
role than acupuncturists have thought, and that a relevant part of the clinical benefit might be
due to needling effects not dependent on the selection of traditional points or powerful
placebo effects, or both. /fresearchers decide to perform a sham-controlled trial, they should
seriously consider including a third group receiving another treatment or no treatment
beyond treatment of acute headaches. Furthermore, they should be aware that the way the
treatment is delivered might have an important impact on outcomes (Kaptchuk 2008), and
that large sample sizes might be needed to identify any small point-specific effects.

CHARACTERISTICS OF STUDIES

Characteristics of included studies fordered by study D]
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Ahonen 1984

Methods Blinding: none
Dropouts/withdrawals: unclear
Observation period: baseline 2 months; treatment unclear, no follow-up
Assessment of acupunctures: GA differently/60% - BB differently/30%
Participants Number of participants included/analysed: unclear/22

Condition: myogenic headache

Demographics: mean age 46 years (acupuncture) and 37 (control); 82% female
Setting: neurological outpatient department of university hospital in Finland
Time since onset of headaches: 5.7 years

Interventions

Acupuncture points: GB8, GB20, BL10, BL12, BL15, Chuanxi and pressure points on the neck
No information on acupuncturist(s)

DeChi achieved?: no information

Number of treatment sessions: unclear (10 minutes each)

Frequency of treatment sessions: no information

Control intervention: physiotherapy (parafango, massage, ultrasound)

Outcomes Method for outcome measurement: point measurement (no diaries); pain intensity (visual analogue
scale) and muscle tension (EMG) were measured
Only data for follow-up and number of participants with global response, response regarding frequency
and medication were presented

Notes Insufficient reporting; unclear whether there were dropouts/withdrawals, poor outcome measurement;
sample size too small to assess equivalence of the 2 therapies

Risk of bias

Bias Authors’ judgement | Support for judgement

Random sequence generation (selection Unclear risk No description

bias)

Allocation concealment (selection bias) Unclear risk No description

Blinding (performance bias and detection High risk No blinding

bias)

All outcomes

Incomplete outcome data (attrition bias) Unclear risk No mention of attrition

All outcomes

Incomplete follow-up outcome data Unclear risk No mention of attrition

addressed?

Selective reporting (reporting bias) High risk Visual analogue scales have been used but

only global responder measures are reported

Carlsson 1990

Methods Blinding: not blinded
Dropout/withdrawals: bias possible (8/31 dropouts in acupuncture group, 2/31 in physiotherapy group)
Observation period: baseline 3 to 8 weeks; treatment 2 to 8 weeks; follow-up 7 to 12 months
Assessment of acupuncture: GA completely differently/10% - BB completely different/20%
Participants Number of participants included/analysed: 62/52

Condition: chronic tension headache (ad hoc)
Demographics: mean age 34 years; all female
Setting: hospital/outpatient department, Sweden
Time since onset of headaches: mean 9 years

Interventions

Acupuncture points: local points: GB 20, GB 21; distal points: LI 4
Information on acupuncturists: n = 2; no further information

DeChi achieved?: yes

Number of treatment sessions: 4 to 10 sessions of 20 minutes each
Frequency of treatment sessions: 1 to 2/week
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Carlsson 1990

Control intervention: individualised physiotherapy (10 to 12 sessions of 30 to 45 minutes each,
including relaxation, auto-massage, TENS, cryotherapy, coping techniques)
Outcomes Method for outcome measurement: point measurement (no diary)
Outcomes: visual analogue scales, Likert scales for intensity and frequency, Sickness Impact Profile,
Mood Adjective Check List
Notes Multiple publication; dropouts different between groups; control group got more therapy than
acupuncture group
Data for effect size estimation re-calculated from data presented in the publication Pain Clinic 1990
Risk of bias
Bias Authors’ judgement | Support for judgement
Random sequence Unclear risk No description
generation (selection
bias)
Allocation concealment Unclear risk Information from author: “The randomisation was done in blocks
(selection bias) of 4. In an envelope there were 4 pieces of paper which were
folded two times and signed with A for acupuncture and R for
relaxation (two of each). For each patient one piece of paper was
drawn ‘blinded’ until all were taken.”
Blinding (performance High risk No blinding
bias and detection bias)
All outcomes
Incomplete outcome Unclear risk 2 participants randomised to acupuncture did not enter the
data (attrition bias) treatment phase. A further 6 acupuncture and 2 physiotherapy
All outcomes participants dropped out (reasons not related to efficacy). 23 of 31
randomised to acupuncture and 29 of 31 randomised to
physiotherapy participants in analysis. Dropouts seem to have
been excluded from all analyses
Incomplete follow-up Unclear risk See above
outcome data
addressed?
Selective reporting Unclear risk No predefined out come measure; a number of relevant measures
(reporting bias) presented in figures, others summarised in text; no indication that
there was a major selection
Endres 2007
Methods Blinding: participants, telephone interviewers; blinding tested and successful
Dropouts/withdrawals: only a very small number of participants, bias unlikely
Observation period: 4 weeks baseline; 6 weeks treatment; 20 weeks follow-up
Assessment of acupuncture: GA similarly/40% - BB similarly/75%
Participants Number of participants included/analysed: 409/409

years)

Condition: episodic or chronic tension-type headache (IHS)

Demographics: median age 38 years (range 29 to 48 years); 78% female

Setting: 122 primary care practices in Germany

Time since onset of headaches: median 7.3 (acupuncture) and 8.7 (sham) years (range 3.1 to 18.3

Interventions | Acupuncture points: semi-standardised - depending on Chinese syndrome diagnosis, predefined

collections of obligatory and flexible points

Information on acupuncturists: 122 primary care physicians; at least 140 hours of acupuncture training,
average experience 8.5 years (range 2 to 36 years)

DeChi achieved?: yes
Number of treatment sessions: 10 (if moderate response further 5 sessions possible)

Frequency of treatment sessions: 2/week

Control intervention: sham acupuncture (superficial needling at distant non-acupuncture points)

Outcomes

Method for outcome measurement: diary and interviews
Main outcome measure: at least 50% frequency reduction and no protocol violations
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Endres 2007
Other outcomes: number of headache days per 4 weeks, at least 50% frequency reduction (regardless of
protocol violations), quality of life (SF-12), von Korff chronic pain grading scale, global patient rating

Notes Large, rigorous trial with unusual main outcome measure (responders were re-classified to non-
responders for various reasons, for example if there were minor changes in acute medication
(participants were allowed to use only one of their pre-baseline oral headache analgesics)). The trial
initially included a third arm with amitriptyline, which had to be close as no one was willing to be
randomised to this arm(therefore this arm was closed)

Risk of bias

Bias Authors’ judgement | Support for judgement

Random sequence generation Low risk Computer program

(selection bias)

Allocation concealment (selection Low risk Central telephone randomisation procedure

bias)

Blinding (performance bias and Low risk Participants and telephone interviewers were blinded.

detection bias) Test of blinding suggests successful blinding

All outcomes

Incomplete outcome data (attrition Low risk Low attrition rate and intention-to-treat analyses

bias)

All outcomes

Incomplete follow-up outcome data Low risk Low attrition rate and intention-to-treat analyses

addressed?

Selective reporting (reporting bias) Low risk Primary outcome predefined, good presentation of

relevant secondary outcomes

Jena 2008

Methods

Sequence generation: computer program (information from author)

Concealment: central telephone randomisation (information from author)

Blinding: none

Dropouts/withdrawals: 1479 of 1613 included in the acupuncture group with 3-month data versus 1456
of 1569 in the control group; sensitivity analyses with missing values replaced confirm main analysis
based on available data

Observation period: no baseline period; treatment 3 months; no follow-up (for randomised comparison)
Assessment of acupuncture: GA insufficient information for an assessment - BB ?

Participants

Number of participants included/analysed: 3182/2935 with migraine or TTH (of those included 1265
with TTH, no information on numbers of TTH participants analysed)

Condition: migraine and/or tension-type headache (IHS)

Demographics: mean age 44 years, 77% female (for total group)

Setting: several thousand practices in Germany

Time since onset of headaches: 10.8 years (for total group)

Interventions

Acupuncture points: individualised selection

Information on acupuncturists: multiple physicians with at least 140 hours of acupuncture training
DeChi achieved?: no information

Number of treatment sessions: up to a maximum of 15

Frequency of treatment sessions: individualised

Control intervention: waiting list receiving “usual care”

Outcomes

Method for outcome measurement: questionnaires, no diary
Primary outcome: headache days in the third month
Other outcomes: intensity, quality of life

Notes

Large, very pragmatic study including both participants with migraine and tension-type headache
reporting some outcomes for headache subgroups; treating physicians were completely free to choose
points, number of sessions (upper limit allowed 15) etc. Unclear what usual care consisted of. Some
diagnostic misclassification likely. Authors provided raw means, standard deviations and number of
observations for headache days and headache intensity
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Risk of bias
Bias Authors’ judgement | Support for judgement
Random sequence generation Low risk Computer program

(selection bias)

Allocation concealment Low risk
(selection bias)

Central telephone randomisation

Blinding (performance bias and High risk No blinding

detection bias)

All outcomes

Incomplete outcome data Low risk Low attrition rate and sensitivity analyses with replacing
(attrition bias) missing values confirming main analyses

All outcomes

Incomplete follow-up outcome Unclear risk No randomised comparison after 3 months

data addressed?

Selective reporting (reporting Low risk Limited outcome measurement. Data on relevant

bias) outcomes for the subgroup of participants suffering from
tension-type headache provided by authors

Karst 2001

Methods Blinding: participants (blinding tested), examiner, statistician

included in the long-term follow-up (information from author)
Observation period: 4 weeks baseline; 10 weeks treatment; 5 months follow-up
Assessment of acupuncture: GA differently/25% - BB differently/40%

Dropouts/withdrawals: 61 (32 versus 29) of 69 (34 versus 35) completed treatment, 55 (27 versus 24)

Participants Number of participants included/analysed: 69/61

Condition: episodic (22) or chronic (39) tension-type headache (IHS)
Demographics: mean age 48 years, 55% female

Setting: academic physical medicine outpatient department, Hannover, Germany

an inclusion criterion

Time since onset of headaches: not reported in publication; first author confirms that > 6 months was

Interventions | Acupuncture points: GB20, LI4, LR3 in all participants + selection of points to be chosen individually

according to symptoms

from author)

DeChi achieved?: achieved in majority of participants (information from author)
Number of treatment sessions: 10

Frequency of treatment sessions: 2/week

Control intervention: non-penetrating placebo needle treatment at true acupuncture points

Information on acupuncturists: n = 5 (3 highly experienced, 2 with limited experience) (information

Outcomes Method for outcome measurement: diary and questionnaires

Ilness, and von Zerssen Depression Scale

Outcomes: number of headache days per month, analgesic use, pain intensity, site and duration of
headache attacks, overall rating on a visual analogue scale and Clinical Global Impression Index,
Nottingham Health Profile, Everyday Life Questionnaire, Freiburg Questionnaire of Coping with

Notes Sham needles fixed at true acupuncture points; additional information from authors

Risk of bias

Bias Authors’ judgement | Support for judgement

Random sequence Low risk Computer program (information from author)

generation (selection bias)

Allocation concealment Unclear risk Allocation after inclusion of a patient checked in a random
(selection bias) number list by independent secretary (information from author)
Blinding (performance Low risk Non-penetrating (Streitberger) needle at true points used as sham
bias and detection bias) treatment. Test of blinding suggests successful blinding

All outcomes

Incomplete outcome data Low risk Incomplete description in the publication but the author provided
(attrition bias) copies of an unpublished report with relevant information.

All outcomes Analyses were performed based on the available data.
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Risk of bias

Bias Authors’ judgement

Support for judgement

Completion of treatment 32/34 (acupuncture) versus 29/35
(sham), 6-week follow-up available for 27/34 versus 30/35

Incomplete follow-up Unclear risk 5 month follow-up data available for 31/34 versus 24/35
outcome data addressed? participants
Selective reporting Low risk No primary outcome reported, but table provides a good
(reporting bias) summary of the most relevant outcome measures
Kwak 2007
Methods Blinding: participants (blinding tested)
Dropouts/withdrawals: unclear (only number of participants analysed reported)
Observation period: unclear baseline; 4 weeks treatment; 12 weeks follow-up
Assessment of acupuncture: BCS - similarly/70%
Participants Number of participants included/analysed: unclear/32

Condition: chronic tension-type headache (IHS second edition)
Demographics: mean age 45 versus 49 years, 81% female

Setting: Daejon University Hospital (for traditional Korean medicine)
Time since onset of headaches: mean 73 versus 69 months

Interventions | Acupuncture points: tailored selection of acupoints following participants symptoms: Posterior or

superior headache: L11(T), BL67(T), BL40(S), ST36(S) + GB20, GV20, Intang (extra)
Anterior headache: GB41(T), ST43(T), LI1 (S), ST45(S) + Intang (extra)
Sphenoidal headache: LI1(T), GB44(T), SI5(S), GB38(S) + Taiyang (extra
With shoulder pain: +GB43(T), BL66(T), GB44(S), LI1(S)

Information on acupuncturists: not reported
DeChi achieved?: unclear

Number of treatment sessions: 8

Frequency of treatment sessions: 2/week
Control intervention: sham acupuncture (non-acupoints, 20 mm lateral side, total 6 points)

Outcomes Method for outcome measurement: diary and questionnaires
Outcomes: primary outcome VAS, HDI (Henry Ford Headache Disability Inventory), Likert scale,
algometer score
Notes Additional information from first author sought but no response received
Risk of bias
Bias Authors’ judgement | Support for judgement
Random sequence generation Low risk Balanced block randomisation (random number table)
(selection bias)
Allocation concealment (selection Unclear risk Blinded physician included participants; information to
bias) treatment providers by phone or email (but by whom?)
Blinding (performance bias and Low risk Participants blinded, minimised communication
detection bias) between acupuncturists and participants; allocation
All outcomes guesses does not suggest unblinding
Incomplete outcome data (attrition Unclear risk Number of participants randomised and attrition not
bias) reported
All outcomes
Incomplete follow-up outcome data | Unclear risk No long-term follow-up
addressed?
Selective reporting (reporting bias) | Low risk Results for measured outcomes reported
Melchart 2005
Methods Blinding: participants, diary evaluators
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Melchart 2005

Dropouts/withdrawals: major bias unlikely
Observation period: baseline 4 weeks; treatment 8 weeks; follow-up 12 weeks
Assessment of acupuncture: AW similarly/60% - GA exactly as in the study/95%

Participants

Number of participants included/analysed: 270/234
Condition: episodic and chronic tension-type headache (IHS)
Demographics: mean age 43 years, 74% female

Setting: 28 primary care practices in Germany

Time since onset of headaches: mean 14.5 years

Interventions

Acupuncture points: in all participants GB20, GB21 and LIV3, additional optional points
recommended according to symptoms

Information on acupuncturists: n = 42, at least 160 hours of training

DeChi achieved?: yes

Number of treatment sessions: 12

Frequency of treatment sessions: 2/week for 4 weeks, then 1/week for 4 weeks

Control intervention 1: minimal acupuncture (superficial needling at non-acupuncture points)

Control 2: no acupuncture waiting list group (participants only treated acute headaches with analgesics
and received acupuncture 12 weeks after randomisation)

Outcomes

Method for outcome measurement: diary and pain questionnaires

Main outcome measure: difference in the number of headache days between baseline and weeks 9 to 12
Other outcomes: headache days, intensity, analgesic use, duration, headache score, global intensity
rating, quality of life (SF-36), depressive symptoms (CES-D), emotional aspects of pain (SES),
disability (PDI)

Notes

Additional information for effect size calculation taken from unpublished study report (response,
number of headache days, analgesic use and headache score in weeks 5 to 8)

Risk of bias

Bias

Authors’ judgement | Support for judgement

Random sequence Low risk Computer program

generation (selection bias)

Allocation concealment Low risk Central telephone randomisation

(selection bias)

Blinding (performance bias | Low risk Participants and diary evaluators were blinded for comparison
and detection bias) with sham. Participants were informed that two different types

All outcomes

of acupuncture were compared. Early tests of blinding indicate
successful blinding, but at follow-up guesses about allocation
status were different between groups (P value = 0.08).
Comparison with no treatment not blinded

Incomplete outcome data Low risk Low attrition rate and intention-to-treat analyses
(attrition bias)
All outcomes
Incomplete follow-up Low risk Low attrition rate and intention-to-treat analyses

outcome data addressed?

Selective reporting Low risk Detailed presentation of main results

(reporting bias)

Séderberg 2006

Methods

Blinding: no blinding

Dropouts/withdrawals: no dropouts until treatment completion, 11 participants with missing data at 3
months follow-up and 34 at 6 months could not be analysed (main reasons lacking headache diaries)
Observation period: 4 weeks baseline; 2.5 to 3 months treatment; 7 months follow-up

Assessment of acupuncture: GA differently/65% - BB differently/50%

Participants

Number of participants included/analysed: 90/90
Condition: chronic tension-type headache (IHS)
Demographics: mean age 37.5 years, 81% female
Setting: 3 physiotherapy clinics in Sweden

Time since onset of headaches: median duration 7.5 years
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Séderberg 2006

Interventions

Acupuncture points: mandatory GB20, GB14, L14, ST44, optional PC6, PC7, SP6, BG34, ST8, EX1
and EX2

Information on acupuncturists: 5 experienced physiotherapists

DeChi achieved?: yes

Number of treatment sessions: 12

Frequency of treatment sessions: 1/week

Control intervention 1: physical training (10 sessions at the clinic + 15 home training sessions;
exercises focusing on neck and shoulder muscles)

Control intervention 2: relaxation (progressive muscle relaxation and autogenic relaxation techniques,
breathing, stress coping)

Outcomes Method for outcome measurement: diary, pain rating
Outcomes: headache intensity, headache-free days, headache-free periods
Notes Some additional information received from first author
Risk of bias
Bias Authors’ judgement | Support for judgement
Random sequence generation Unclear risk Sealed, opaque envelopes were prepared and mixed in a

(selection bias)

box. After inclusion of a patient, an envelope was taken
from the box

Allocation concealment Unclear risk See above
(selection bias)
Blinding (performance bias and High risk No blinding
detection bias)
All outcomes
Incomplete outcome data Low risk Low attrition rate and intention-to-treat analysis
(attrition bias)
All outcomes
Incomplete follow-up outcome Unclear risk More than a third of participants were lost to follow-up
data addressed? (dropout rates similar in all 3 groups and intention-to-treat
analysis)
Selective reporting (reporting Low risk Relevant outcomes reported
bias)
Tavola 1992
Methods Blinding: participants and data-collecting physician
Dropouts/withdrawals: none (all participants completed the follow-up)
Observation period: baseline 4 weeks; treatment 8 weeks; follow-up 12 months
Assessment of acupuncture: GA (probably) exactly the same way/80% - BB exactly the same way/90%
Participants Number of participants included/analysed: 30/30

Condition: tension-type headache (ad hoc criteria)

Demographics: mean age 33 years; 87% female

Setting: headache outpatient department of a university hospital in Italy
Time since onset of headaches: mean 8 years

Interventions

Acupuncture points: individualised according to traditional Chinese medicine, possibility of changing
points

Information on acupuncturist: n =1

DeChi achieved?: yes

Number of treatment sessions: 8 (20 minutes each)

Frequency of treatment sessions: 1/week

Control intervention: sham (non-acupuncture points in the same regions)

Outcomes Method for outcome measurement: diary
Outcomes: headache score, duration, frequency, intensity, analgesic use, response
Notes Rigorous trial; acupuncture seems to be clearly better in all outcomes, but most differences are not

statistically significant; surprisingly negative conclusions
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Tavola 1992
Number of headache days at 3 months recalculated from baseline values and percentage reduction. As
no standard deviation was available, the pooled baseline standard deviation was used. Data for
headache index and analgesic use extrapolated from figures

Risk of bias

Bias Authors’ judgement | Support for judgement

Random sequence generation Unclear risk No description

(selection bias)

Allocation concealment (selection Unclear risk No description

bias)

Blinding (performance bias and Low risk Participants and physician collecting the diaries were

detection bias) blinded. Description of the procedure suggests

All outcomes adequate blinding

Incomplete outcome data (attrition Low risk Explicit statement that there were no losses to follow-

bias) up

All outcomes

Incomplete follow-up outcome data Low risk Explicit statement that there were no losses to follow-

addressed? up

Selective reporting (reporting bias) Low risk Relevant outcomes reported in figures or text

White 1996
Methods Blinding: participants and evaluator
Dropouts/withdrawals: bias unlikely
Observation period: 3 weeks baseline; 6 weeks treatment; 3 weeks follow-up
Assessment of acupuncture: GA similarly/25% - BB similarly/65%
Participants Number of participants included/analysed: 10/9

Condition: tension-type headache (IHS)
Demographics: mean age 57 years; 8 women
Setting: unclear, UK

Time since onset of headaches: 32 and 36 years on average

Interventions | Acupuncture points: 2 to 6 local points, L14

Information on acupuncturist: n = 1, GP “who recently attended a basic acupuncture course”
DeChi achieved?: probably in most cases
Number of treatment sessions: 6 (brief needling)
Frequency of treatment sessions: 1/week
Control intervention: sham procedure (plastic guide tube and cocktail stick on 4 body regions without
known acupuncture points)

Outcomes Method for outcome measurement: diary with intensity, duration and medication. Questions on
blinding

Notes This methodologically rigorous pilot study is uninterpretable due to relevant baseline differences; more
pain-free weeks in true acupuncture group; only brief needling

Risk of bias

Bias Authors’ judgement | Support for judgement

Random sequence generation Low risk Computer program

(selection bias)

Allocation concealment (selection Low risk Central telephone randomisation

bias)

Blinding (performance bias and Low risk Participants blinded (procedure mimicking needle

detection bias) insertion). Credibility testing suggests successful

All outcomes blinding

Incomplete outcome data (attrition Unclear risk 1 of 5 participants (20%) in the acupuncture group

bias) dropped out
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Risk of bias
Bias Authors’ judgement | Support for judgement
All outcomes
Incomplete follow-up outcome data Unclear risk No follow-up performed
addressed?
Selective reporting (reporting bias) Low risk Relevant outcome reported
White 2000
Methods Blinding: participants (blinding tested), study nurse
Dropouts/withdrawals: bias unlikely for early follow-up (8 weeks after randomisation), but possible for
follow-up 3 months after treatment
Observation period: 3 weeks baseline; 5 weeks treatment; 3 months follow-up
Assessment of acupuncture: GA differently/25% - BB differently/45%
Participants Number of participants included/analysed: 50/50

Condition: episodic tension-type headache (although during baseline several participants had headaches
on more than half of all days)
Demographics: mean age 49 years, 76% female

Setting: 4 primary care practices and 1 university institute in the UK
Time since onset of headaches: mean 20 years

Interventions | Acupuncture points: obligatory GB20 and L14 + 4 optional, individualised points

prominences)

Information on acupuncturists: members of the British Medical Acupuncture Society
DeChi achieved?: yes

Number of treatment sessions: 8
Frequency of treatment sessions: first 6 treatments weekly, then 1/month for 2 months

Control intervention: sham treatment (tapping a blunted cocktail stick in a guide tube against bony

Outcomes Method for outcome measurement: diary and questionnaires
Main outcome measure: number of headache days
Other outcomes: intensity, duration, analgesic use, General Health Questionnaire, global assessments
Notes Non-traditional acupuncture technique (brief needling without needle retention)
For analyses of headache frequency the data reported for headache days per week were multiplied by 4
Risk of bias
Bias Authors judgement | Support for judgement
Random sequence generation Low risk Computer program
(selection bias)
Allocation concealment (selection Low risk Central telephone randomisation
bias)
Blinding (performance bias and Low risk Participants and assisting nurses were blinded. Test of
detection bias) blinding suggests successful blinding
All outcomes
Incomplete outcome data (attrition | Low risk Low attrition rate and intention-to-treat analysis
bias)
All outcomes
Incomplete follow-up outcome Unclear risk 10 of 25 (acupuncture group) and 6 of 25 (sham group)
data addressed? participants lost to follow-up
Selective reporting (reporting bias) | Low risk Relevant outcomes presented
Wylie 1997
Methods Blinding: post-treatment care

Dropouts/withdrawals: unclear
Observation period: baseline 4 weeks; treatment/follow-up unclear
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Wylie 1997

Assessment of acupuncture: GA insufficient information for an assessment - BB similarly/70%

Participants

Number of participants included/analysed: 67/?

Condition: 27 migraine or migraine + tension-type headache, 40 tension-type headache (IHS)
Demographics: mean age 38 years; 67% female

Setting: headache outpatient department, UK

Time since onset of headaches: mean 10 years

Interventions

Acupuncture points: chosen individually according to traditional Chinese medicine
No information on acupuncturist(s)

DeChi achieved?: no information

Number of treatment sessions: 6

Frequency of treatment sessions: unclear

Control intervention: massage and relaxation

Outcomes Method for outcome measurement: diary
Outcomes: pain index, headache index (psychological variables only at baseline)
Notes Insufficiently reported
Risk of bias
Bias Authors’ judgement | Support for judgement
Random sequence generation Unclear risk No description
(selection bias)
Allocation concealment (selection Unclear risk No description
bias)
Blinding (performance bias and High risk Participants unblinded. Follow-up assessments
detection bias) carried out by blinded clinician. Most outcome
All outcomes measures patient-rated
Incomplete outcome data (attrition Unclear risk 82 participants agreed to enter study; 67 started
bias) treatment and seemed to have completed the study
All outcomes
Incomplete follow-up outcome data Unclear risk No follow-up performed
addressed?
Selective reporting (reporting bias) Unclear risk Insufficient presentation of results

Assessment of acupuncture: Raters: GA=Gianni Allais, BB=Benno Brinkhaus, YF=Yutong Fei, BCS=Byung-Cheul Shin,
AW=Adrian White (further details see section ‘Assessment of the adequacy of the acupuncture intervention”)

DeChi: irradiating sensation said to indicate effective needling

EMG: electromyography

IHS: International Headache Society

TENS: transcutaneous electrical nerve stimulation

TTH: tension-type headache

VAS: visual analogue scale

Characteristics of excluded studies fordered by study ID]

Study Reason for exclusion

Borglum-Jensen 1979

Methods: random allocation unlikely

Chassot 2015 Cross-over trial with 2 x 5 weeks of treatment (acupuncture or sham) with 2 weeks washout
in between. Unclear whether outcomes were measured for 2 x 5 weeks only (no follow-up
after phase 2); in any case duration of observation was < 8 weeks per phase

Coeytaux 2005 RCT in participants with chronic daily headache

Ebneshahidi 2005

RCT on laser acupuncture (no needling) in participants with chronic tension-type headache
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Intervention: laser acupuncture without skin penetration
Participants: both children with migraine and tension-type headache included - no results for
tension-type headache patients alone presented

Guerreiro da Silva 2012

Trial included only pregnant women in whom headache started during pregnancy

Hamp 1999

Randomised trial of relaxation and acupuncture in children with tension-type headache

Hansen 1985

Cross-over study with less than 8 weeks observation (3 weeks treatment + 3 weeks follow-
up) per period in participants with chronic tension-type headache

Hong 2007

Only 2 weeks treatment and 1 week observation; possibly participants with recent onset of
headaches

Karakurum 2001

RCT comparing dry needling with subcutaneous needle insertion in 30 participants with
tension-type headache. Reason for exclusion: only 4 weeks post-randomisation observation
period

Lavies 1998 Small randomised trial of laser acupuncture (no skin penetration) versus sham laser in
participants with migraine or tension-type headache

Loh 1984 Participants: both participants with migraine and tension-type headache included. No
separate results for participants with tension-type headache presented

Shi 2000 RCT of acupuncture versus inactivated laser in participants with “therapy-resistant
headache" (exact headache diagnoses not reported). Insufficiently reported

Sozen 2013 Trial in participants with chronic daily headache (chronic migraine or chronic tension-type

headache without presenting results for subgroups)

Tekeoglu 1995

Intervention: electroacupuncture versus music sound electroacupuncture

Turk 1990 Methods/intervention/outcomes: unclear method of allocation/acupuncture versus laser
acupuncture/follow-up < 4 weeks

Vickers 2004 Participants: most (95%) of participants with migraine

Vincent 1990 Methods/outcomes: multiple single case cross-over trials in which 4 true and 4 sham
acupuncture treatments were randomly given in an 8-week observation period (therefore, no
constant follow-up > 4 weeks)

Wang 2003 RCT of electrical stimulation at acupuncture points (no skin penetration) versus sham
intervention in participants with tension-type headache

Xue 2004 Randomised cross-over study ofelectro-acupuncture versus sham electro-acupuncture in

participants with tension-type headache. Observation period before cross-over < 8 weeks (6
weeks)

RCT: randomised controlled trial

DATA AND ANALYSES

Comparison 1. Acupuncture versus no acupuncture

Outcome or subgroup title  No. of studies  No. of participants  Statistical method Effect size
1 Response 2 Risk Ratio (IV, Fixed, Totals not selected
95% ClI)

1.1 Up to 8 weeks/2 1 Risk Ratio (IV, Fixed, 0.0 [0.0, 0.0]
months after randomisation 95% CI)

1.2 3 to 4 months after 2 Risk Ratio (IV, Fixed, 0.0 [0.0, 0.0]
randomisation 95% CI)

1.3 5 to 6 months after 0 Risk Ratio (IV, Fixed, 0.0 [0.0, 0.0]
randomisation 95% CI)

1.4 > 6 months after 0 Risk Ratio (1V, Fixed, 0.0 [0.0, 0.0]
randomisation 95% CI)
2 Number of headache days 2 Mean Difference (1V, Totals not selected

Fixed, 95% CI)
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Outcome or subgroup title  No. of studies  No. of participants  Statistical method Effect size
2.1 Up to 8 weeks/2 1 Mean Difference (1V, 0.0 [0.0, 0.0]
months after randomisation Fixed, 95% CI)
2.2 3 to 4 months after 2 Mean Difference (1V, 0.0 [0.0, 0.0]
randomisation Fixed, 95% CI)
2.3 5 to 6 months after 0 Mean Difference (1V, 0.0 [0.0, 0.0]
randomisation Fixed, 95% CI)
2.4 > 6 months after 0 Mean Difference (1V, 0.0 [0.0, 0.0]
randomisation Fixed, 95% CI)
3 Headache intensity 2 Std. Mean Difference (IV,  Totals not selected
Fixed, 95% ClI)
3.1 Up to 8 weeks/2 0 Std. Mean Difference (IV, 0.0 [0.0, 0.0]
months after randomisation Fixed, 95% CI)
3.2 3 to 4 months after 2 Std. Mean Difference (IV, 0.0 [0.0, 0.0]
randomisation Fixed, 95% CI)
3.3 5 to 6 months after 0 Std. Mean Difference (IV, 0.0 [0.0, 0.0]
randomisation Fixed, 95% CI)
3.4 > 6 months after 0 Std. Mean Difference (IV, 0.0 [0.0, 0.0]
randomisation Fixed, 95% CI)
4 Safety/acceptability 1 Odds Ratio (IV, Fixed, Subtotals only
95% ClI)
4.1 Number of 1 207 Odds Ratio (IV, Fixed, 1.72[0.07, 42.81]
participants dropping out 95% CI)
due to adverse effects
4.2 Number of 0 0 Odds Ratio (1V, Fixed, 0.0 [0.0, 0.0]
participants reporting 95% CI)
adverse effects
Comparison 2. Acupuncture versus sham interventions
Outcome or subgroup No. of studies  No. of participants  Statistical method Effect size
title
1 Response 5 Risk Ratio (1V, Fixed, Subtotals only
95% ClI)
1.1 Up to 8 weeks/2 4 723 Risk Ratio (IV, Fixed, 1.26 [1.10, 1.45]
months after 95% CI)
randomisation
1.2 3 to 4 months after 4 703 Risk Ratio (IV, Fixed, 1.27 [1.09, 1.48]
randomisation 95% CI)
1.3 5 to 6 months after 4 723 Risk Ratio (1V, Fixed, 1.17 [1.02, 1.35]
randomisation 95% CI)
1.4 > 6 months after 1 30 Risk Ratio (IV, Fixed, 1.5[0.53, 4.26]
randomisation 95% CI)
2 Number of headache 5 Mean Difference (1V, Subtotals only
days Fixed, 95% CI)
2.1 Up to 8 weeks/2 4 682 Mean Difference (1V, -1.49 [-2.58, -0.39]
months after Fixed, 95% CI)
randomisation
2.2 3to 4 months after 4 653 Mean Difference (1V, -1.62 [-2.69, —0.54]
randomisation Fixed, 95% CI)
2.3 5 to 6 months after 4 670 Mean Difference (1V, -1.51[-2.59, -0.43]
randomisation Fixed, 95% CI)
2.4 > 6 months after 0 0 Mean Difference (1V, 0.0 [0.0,0.0]

randomisation

Fixed, 95% CI)

Cochrane Database Syst Rev. Author manuscript; available in PMC 2017 April 19.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Linde et al.

Page 34

Qutcome or subgroup No. of studies  No. of participants

Statistical method

Effect size

title
3 Headache intensity 5
3.1 Up to 8 weeks/2 3 143

months after
randomisation

3.2 3 to 4 months after 4 655
randomisation

3.3 5 to 6 months after 4 670
randomisation

3.4 > 6 months after 0 0
randomisation
4 Analgesic use 3

4.1 Up to 8 weeks/2 3 266

months after
randomisation

4.2 3to 4 months after 3 261
randomisation

4.3 5 to 6 months after 1 167
randomisation

4.4 > 6 months after 1 30
randomisation
5 Safety/acceptability 7

5.1 Number of 6 763

participants dropping out
due to adverse effects

5.2 Number of 3 277
participants reporting
adverse effects

Std. Mean Difference
(1V, Fixed, 95% CI)

Std. Mean Difference
(1V, Fixed, 95% CI)

Std. Mean Difference
(1V, Fixed, 95% CI)

Std. Mean Difference
(1V, Fixed, 95% CI)

Std. Mean Difference
(1V, Fixed, 95% CI)

Std. Mean Difference
(1V, Fixed, 95% CI)

Std. Mean Difference
(1V, Fixed, 95% CI)

Std. Mean Difference
(1V, Fixed, 95% CI)

Std. Mean Difference
(1V, Fixed, 95% CI)

Std. Mean Difference
(IV, Fixed, 95% CI)

Odds Ratio (IV, Fixed,
95% ClI)

Odds Ratio (1V, Fixed,
95% CI)

Odds Ratio (1V, Fixed,
95% CI)

Subtotals only

-0.12 [-0.45, 0.21]

-0.10 [-0.26, 0.05]

-0.20 [-0.35, —0.04]

0.0[0.0,0.0]

Subtotals only

-0.31 [-0.56, —0.06]

-0.30 [-0.56, —0.05]

-0.16 [-0.48, 0.17]

-0.33 [-1.06, 0.39]

Subtotals only

1.45 [0.06, 36.06]

1.26 [0.60, 2.65]
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APPENDICES

Appendix 1. Search strategy
CENTRAL (7he Cochrane Library)

#1 MeSH descriptor: [Acupuncture Therapy] explode all trees

#2 (acupunct* or electroacupunct* or electro-acupunct*):ti,ab,kw (Word variations have
been searched)

#3#1 or #2
#4 MeSH descriptor: [Headache Disorders] explode all trees
#5 MeSH descriptor: [Headache] this term only

#6 (headache* or migrain* or cephalgi* or cephalalgi*):ti,ab,kw (Word variations have been
searched)

#7 #4 or #5 or #6

MEDLINE (OVID)

1. exp Acupuncture Therapy/

2. (acupunct$ or electroacupunct$ or electro-acupunct$).mp.
3. lor2

4, exp HEADACHE DISORDERS/

5. HEADACHE/

6. (headache$ or migrain$ or cephalgi$ or cephalalgi$).mp.
7. 4or5o0r6

8. 3and7

9. randomized controlled trial.pt.

10. controlled clinical trial.pt.
11. randomized.ab.

12. placebo.ab.

13. drug therapy.fs.

14, randomly.ab.

15. trial.ab.

16. groups.ab.
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17.
18.
19.
20.

EMBASE (OVID)
1.

© © N o g ~ w N

NDONNNNNRN R R R R Rl |l Rl Rl
o o &~ W N P O v ©o N oo o &~ w N = o

9or10orllorl2orl13orl4orl5ori6
exp animals/ not humans.sh.

17 not 18

8and 19

exp acupuncture/

(acupunct$ or electroacupunct$ or electro-acupunct$).mp.

lor2

headache/

(headache$ or migrain$ or cephalgi$ or cephalalgi$).mp.
4dor5

3and 6

random$.tw.

factorial$.tw.

crossover$.tw.

cross overs.tw.
cross-over$.tw.

placebo$.tw.

(doubl$ adj blind$).tw.
(singl$ adj blind$).tw.
assign$.tw.

allocat$.tw.

volunteer$.tw.

Crossover Procedure/
double-blind procedure.tw.
Randomized Controlled Trial/
Single Blind Procedure/
or/8-22

(animal/ or nonhuman/) not human/
23 not 24

7 and 25
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AMED (OVID)
1. exp acupuncture therapy/
2. (acupunct$ or electroacupunct$ or electro-acupunct$).mp. [mp=abstract,
heading words, title]
3. lor2
4. exp headache/
5. (headache$ or migrain$ or cephalgi$ or cephalalgi$).mp. [mp=abstract,
heading words, title]
6. 4dor5
7. 3and 6
8. exp clinical trials/
9. (random™ or trial*).mp. [mp=abstract, heading words, title]
10. placebo.mp.
11. 8or9orl0
12. 7and 11
WHAT'S NEW
Last assessed as up-to-date: 19 January 2016.
Date Event Description
19 January 2016 | New citation 1. Compared to the previous version we have updated the search; slightly
required but modified the selection criteria; included a new trial; modified the wording of
conclusions have the conclusions; and added GRADE assessments of the evidence
not changed 1. We updated the main search on 19 January 2016 (with further update
searches in PubMed and the WHO Clinical Trials Platform on 10 February
2016)
I11. We identified and included one new eligible trial (Kwak 2007).
V. The 12 trials reviewed include 2349 participants; the 11 trials in the
previous version included 2317 participants
V: We performed no new analyses.
VI. We have slightly modified the wording of the conclusions, mainly
reflecting the change in the general knowledge base on acupuncture
19 January 2016 | New search has We have updated this review to include the results of a new search; slightly
been performed modified the selection criteria; included a new trial; and modified the wording
of the conclusions
HISTORY

Protocol first published: Issue 3, 1998

Review first published: Issue 1, 2009
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Date Event Description

10 August 2009 Amended Contact details updated.

29 January 2009 Amended Contact details updated.

7 November 2008 | New citation 1) A previously published Cochrane review on ‘Acupuncture for idiopathic
required and headache’ has been split into two reviews: the present review on
conclusions ‘Acupuncture for tension-type headache’ and a separate review on
have changed ‘Acupuncture for migraine prophylaxis’

2) Six new trials of acupuncture for tension-type headache are included in the
present review (Endres 2007; Jena 2008; Karst 2001; Melchart 2005;
Sdderberg 2006; White 2000).

3) Conclusions have changed as follows: In the previous version of this
review, the evidence in support of acupuncture for tension-type headache was
considered insufficient. Now the authors conclude that acupuncture might be
considered as a treatment option for frequent episodic or chronic tension-type
headache, although the selection of specific acupuncture points may not be as
important as has been thought by providers

4) The list of review authors has been slightly amended vis-a-vis the earlier
review (D Melchart and B Berman no longer authors; E Manheimer added as
new author)

9 May 2008 Amended Converted to new review format.

9 January 2008 New search has All searches updated.
been performed
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PLAIN LANGUAGE SUMMARY
Acupuncture for tension-type headache
Bottom line

The available evidence suggests that a course of acupuncture consisting of at least six
treatment sessions can be a valuable option for people with frequent tension-type
headache.

Background

Tension-type headache is a common type of headache. Mild episodes may be treated
adequately by pain-killers. In some individuals, however, tension-type headache occurs
frequently and significantly impairs their quality of life. Acupuncture is a therapy in
which thin needles are inserted into the skin at particular points. It originated in China
and is now used in many countries to treat tension-type headache. We found randomised
controlled trials to evaluate whether acupuncture prevents tension-type headache. We
looked mainly at the numbers of people who responded to treatment, which means a
halving of the number of days on which they experienced a headache.

Key results

We reviewed 12 trials with 2349 adults, published up to January 2016. One new trial is
included in this updated review.

Acupuncture added to usual care or treatment of headaches only on onset (usually with
pain-killers) in two large trials resulted in 48 in 100 participants having headache
frequency at least halved, compared to 17 of 100 participants given usual care only.

Acupuncture was compared with ‘fake” acupuncture, where needles are inserted at
incorrect points or do not penetrate the skin, in six trials. Headache frequency halved in
52 of 100 participants receiving true acupuncture compared with 43 of 100 participants
receiving ‘fake’ acupuncture. The results were dominated by one large, good quality trial
(with about 400 participants), which showed that the effect of true acupuncture was still
present after six months. There were no differences in the number of side effects of real
and ‘fake’ acupuncture, or the numbers dropping out because of side effects.

Acupuncture was compared with other treatments such as physiotherapy, massage or
relaxation in four trials, but these had no useful information.

Quality of the evidence

Overall the quality of the evidence was moderate.
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11 trials included in previous
version of the review

All 11 trials meeting modified
selection criteria

527 references (after
electronic de-duplication)
identified in update searches
(517 from electronic
databases, 9 from other
sources)

473 abstracts/tities screened
by 2 review authors

75 full-text articles and 4
entries in trial registries
obtained and screened by two
review authors

8 full-text articles formally
checked against selection
criteria by at least 2 review
authors

1 new trial meeting selection
criteria

1 new, additional publication
for already included trial

I R

!

12 trials included in current

review

Figure 1.
Flow diagram.
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54 duplicates ar publications
included or excluded already in
previous versions

394 clearly irrelevant

71 clearly irrelevant

4 trials (in 6 publications) not
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Figure 3.
‘Risk of bias’ graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies.
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Acupuncture Sham Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.1.1 Up to 8 weeks/2 months after randomisation
Endres 2007 148 209 111 200 807% 1.28[1.10,1.48] .‘
Karst 2001 14 35 7 34 31% 1.94[0.80,4.22) m
Melchart 2005 43 132 22 63 10.7% 0.93[0.61,1.42] —
VWhite 2000 15 25 10 25 56% 1.50[0.84, 2.67] ———
Subtotal (95% CI) 401 322 100.0% 1.26[1.10, 1.45] %
Total events 220 150

Heterogeneity: Chi*= 3.57, df=3 (P=0.31); F=16%
Test for overall effect: Z=3.34 (P = 0.0008)

2.1.2 3 to 4 months after randomisation

Endres 2007 129 209 96 200 75.6% 1.29[1.07,1.54] . 3
Karst 2001 g 35 8 34 3.3% 087([041,229 —_—
Melchart 2005 60 132 22 63 16.4% 1.30[0.89,1.91] S
Tavola 1992 g 15 7 15 47% 1.14[0.56, 2.35] S s
Subtotal (95% CI) 391 312 100.0% 1.27[1.09, 1.48] L3
Total events 205 133

Heterogeneity: Chi*= 049, df=3 (P=0.92); F=0%
Test for overall effect: Z=3.00 (P = 0.003)

2.1.3 5 to 6 months after randomisation

Endres 2007 141 209 112 200 80.2% 1.20[1.03,1.41] i 3
Karst 2001 9 35 7 34 26% 1.25[0.52, 2.97] —
Melchart 2005 54 132 28 B3 14.3% 1.03[0.71,1.49] -
‘White 2000 g 25 8 25 29% 1.00[0.45, 2.24] ]
Subtotal (95% CI) 401 322 100.0% 1.17[1.02, 1.35] >
Total events 212 152

Heterogeneity: Chi*= 0.76, df= 3 (P = 0.86), F= 0%
Testfor overall effect: 2= 2.25 (P = 0.02)

2.1.4 > 6 months after randomisation

Tavola 1992 6 15 4 15 100.0% 1.50([0.53, 4.26] _—t
Subtotal (95% CI) 15 15 100.0% 1.50 [0.53, 4.26]
Total events ] 4

Heterogeneity: Mot applicable
Test for overall effect: Z=0.76 (P = 0.45)

01 02 05 2 5 10
Favours sham Favours acupuncture

Figure 4.
Forest plot of comparison: 2 Acupuncture versus sham interventions, outcome: 2.1

Response.
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Acupuncture Sham Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.2.1 Up to 8 weeks/2 months after randomisation
Endres 2007 6.44 644 204 8.3 644 191 745% -1.86[3.13,-0.59) ——
Karst 2001 131 113 32 166 115 29 37% -350[9.23,223) ¢
Melchart 2005 119 83 119 12 87 57 16.4% -010[-2.81,2.61]
White 2000 108 96 25 10 7.2 25 54% 080[3.90 550 *
Subtotal (95% CI) 380 302 100.0% -1.49[-2.58,-0.39] R

Heterogeneity: Chi*= 2.72, df=3 (P = 0.44); F= 0%
Test for overall effect: Z= 2.66 (P = 0.008)

2.2.2 3 to 4 months after randomisation

Endres 2007 706 614 199 885 614 192 777% -1.79[3.01,-0.57] ——
Karst 2001 158 113 27 158 111 30 3.4% 000[5.83 583 ¢

Melchart 2005 99 87 118 108 83 57 16.2% -080[3.57,1.77]

Tavola 1992 102 9.2 15 132 92 15  27% -3.00[9.58 358 ¢

Subtotal (95% CI) 359 294 100.0% -1.62[-2.69, -0.54] eIl

Heterogeneity. Chi*= 0.82, df=3 (P =0.84); F= 0%
Test for overall effect: Z=2.95 (P = 0.003)

2235t06 nths after randomisati

Endres 2007 6.26 632 204 8.2 632 194 752% -1.94[-3.18,-0.70] ——
Karst 2001 167 12 31 172 12 24 28% -050[6.89,589 ¢

Melchart 2005 104 86 112 112 86 55 151% -0.80[-3.58,1.98]

White 2000 104 g 25 92 68 25  69% 1.20[-2.92 532

Subtotal (95% CI) 372 298 100.0% -1.51[-2.59,-0.43] ——eazfiRe-—

Heterogeneity. Chi®= 2.47, df=3 (P =0.48); F= 0%
Test for overall effect: Z=2.75 (P = 0.006)

224>6 nths after randomisat

Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: Not applicable

Test for overall effect: Not applicable

F

‘4 -2 0 5
Favours acupuncture Favours sham
Figure 5.
Forest plot of comparison: 2 Acupuncture versus sham interventions, outcome: 2.2 Number
of headache days.
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Review: Acupuncture for the prevention of tension-type headache

Comparison: | Acupuncture versus no acupuncture

Qutcome: | Response

Page 50

Study or subgroup Acupuncture No acupuncture Risk Ratio Risk Ratio
n/N n/N IV,Fixed,95% Cl IV,Fixed,95% Cl
| Up to 8 weeks/2 months after randomisation
Melchart 2005 43/132 1175 - 2443 [343,17384]
2 3 to 4 months after randomisation
Jena 2008 302/629 121/636 - 252[211,302]
Melchart 2005 60/132 3/75 —— 11.36 [ 3.69, 3498 ]
3 5 to 6 months after randomisation
4 > 6 months after randomisation
00l Ol | 10 100
Favours control Favours acupuncture

Analysis 1.1.

Comparison 1 Acupuncture versus no acupuncture, Outcome 1 Response.
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Review: Acupuncture for the prevention of tension-type headache
Comparison: | Acupuncture versus no acupuncture

Outcome: 2 Number of headache days

Page 51

Mean Mean
Study or subgroup Acupuncture No acupuncture Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
| Up to 8 weeks/2 months after randomisation
Melchart 2005 16 1223 (48) 62 1574 (4.8) — 351 [-4.99,-2.03]
2 3 to 4 months after randomisation
Jena 2008 526 5.1 (541) 548 9.06 (5.41) - -3.95[-4.60,-3.30 ]
Melchart 2005 I15 10.18 (5.66) 62 1595 (5.66) I -5.77 [-752,-402 ]
3 5 to 6 months after randomisation
4 > 6 months after randomisation
-10 -5 0 5 10

Analysis 1.2.

Favours acupuncture

Favours control

Comparison 1 Acupuncture versus no acupuncture, Outcome 2 Number of headache days.
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Review: Acupuncture for the prevention of tension-type headache
Comparison: | Acupuncture versus no acupuncture

Outcome: 3 Headache intensity

Std.

Mean

Study or subgroup Acupuncture No acupuncture Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl

Page 52

Std.
Mean
Difference

IV,Fixed,95% CI

| Up to 8 weeks/2 months after randomisation
2 3 to 4 months after randomisation
Jena 2008 479 397 (1.97) 544 5.19 (1.88) *

Melchart 2005 19 29 (1.6) 63 46 (15) -

35 to 6 months after randomisation

4 > 6 months after randomisation

-063[-076,-051 ]

108 [-141,-076 ]

4 2 0 2 4

Favours acupuncture Favours control

Analysis 1.3.
Comparison 1 Acupuncture versus no acupuncture, Outcome 3 Headache intensity.
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Review:  Acupuncture for the prevention of tension-type headache
Comparison: | Acupuncture versus no acupuncture

Outcome: 4 Safety/acceptability

Page 53

Odds Ratio
IV,Fixed,95% CI

Study or subgroup Acupuncture No acupuncture Odds Ratio Weight
n/N n/N IV,Fixed,95% Cl
| Number of participants dropping out due to adverse effects
Melchart 2005 11132 0/75 L 100.0 %
Subtotal (95% CI) 132 75 e —— 100.0 %

Total events: | (Acupuncture), O (No acupuncture)

Heterogeneity: not applicable

Test for overall effect: Z = 0.33 (P = 0.74)

2 Number of participants reporting adverse effects

Subtotal (95% CI) 0 0
Total events: O (Acupuncture), O (No acupuncture)

Heterogeneity: not applicable

Test for overall effect: not applicable

1 L L L L L

1.72[007,4281 ]

1.72 [ 0.07, 42.81 ]

Not estimable

0l 02 05 | 2 5 10

Favours acupuncture Favours no acupuncture

Analysis 1.4.
Comparison 1 Acupuncture versus no acupuncture, Outcome 4 Safety/acceptability.
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Review: Acupuncture for the prevention of tension-type headache

Comparison: 2 Acupuncture versus sham interventions

Qutcome: | Response

Page 54

Study or subgroup Acupuncture Sham Risk Ratio Weight Risk Ratio
n/N n/N IVFixed,95% Cl IVFixed,95% Cl
| Up to 8 weeks/2 months after randomisation
Endres 2007 148/209 111/200 || 80.7 % 128 [ 1.10, 1.48]
Karst 2001 14/35 7/34 T 3.1% 194090, 422 ]
Melchart 2005 43/132 22/63 - 107 % 093061, 142]
White 2000 15725 10/25 T 56% 1.50 [ 0.84, 2.67 ]
Subtotal (95% CI) 401 322 100.0 % 1.26 [ 1.10, 1.45 ]
Total events: 220 (Acupuncture), 150 (Sham)
Heterogeneity: Chi? = 357, df = 3 (P = 0.31); I =16%
Test for overall effect: Z = 3.34 (P = 0.00083)
2 3 to 4 months after randomisation
Endres 2007 1291209 96/200 | 756 % 129[1.07, 1.54]
Karst 2001 8/35 8/34 33% 097 [041,229]
Melchart 2005 60/132 22/63 = 164 % 130089, 191]
Tavola 1992 8/15 7115 - 4.7 % 1.14[056,235]
Subtotal (95% CI) 391 312 * 100.0 % 1.27 [ 1.09, 1.48 ]
Total events: 205 (Acupuncture), 133 (Sham)
Heterogeneity: Chi2 = 049, df = 3 (P = 0.92); I> =0.0%
Test for overall effect: Z = 3.00 (P = 0.0027)
3 5 to 6 months after randomisation
Endres 2007 141209 112/200 H 802 % 120 1.03, 1.41]
Karst 2001 9135 7134 -1 26% 125[0.52,297]
Melchart 2005 54/132 25/63 i 143 % 1.03[071,149]
White 2000 8/25 8/25 29% 1.00 [ 045,224 ]
Subtotal (95% CI) 401 322 * 100.0 % 1.17 [ 1.02, 1.35 ]
Total events: 212 (Acupuncture), 152 (Sham)
Heterogeneity: Chi2 = 0.76, df = 3 (P = 0.86); I> =0.0%
Test for overall effect: Z = 225 (P = 0.024)
4 > 6 months after randomisation
Tavola 1992 615 415 —i— 1000 % 150 [ 053, 426 ]
Subtotal (95% CI) 15 15 —— 100.0 % 1.50 [ 0.53, 4.26 ]
Total events: 6 (Acupuncture), 4 (Sham)
Heterogeneity: not applicable
Test for overall effect: Z = 0.76 (P = 0.45)
0l 02 05 I 2 5 10

Analysis 2.1.

Comparison 2 Acupuncture versus sham interventions, Outcome 1 Response.
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Review:  Acupuncture for the prevention of tension-type headache
Comparison: 2 Acupuncture versus sham interventions
Outcome: 2 Number of headache days
Mean Mean
Study or subgroup Acupuncture Sham Difference Weight Difference
N Mean(SD) N Mean(SD) |V,Fixed,95% Cl IV,Fixed,95% Cl
| Up to 8 weeks/2 months after randomisation
Endres 2007 204 644 (644) 191 8.3 (644) —— 745 % 186 [-3.13,-059 ]
Karst 2001 32 13.1 (11.3) 29 le6(lsy “~———— T 37% -350[-9.23,223]
Melchart 2005 19 119 (83) 57 12 (8.7) — 164 % -0.10[-281,261]
White 2000 25 108 (9.6) 25 10 (7.2) 54 % 0.80[-3.90,550]
Subtotal (95% CI) 380 302 —— 100.0 % -1.49 [ -2.58, -0.39 |
Heterogeneity: Chiz = 2.72, df = 3 (P = 0.44); I =0.0%
Test for overall effect: Z = 2.66 (P = 0.0079)
2 3 to 4 months after randomisation
Endres 2007 199 7.06 (6.14) 192 885 (6.14) —— 777 % -179[-301,-057 ]
Karst 2001 27 158 (11.3) 30 158 (11.1) 34% 00[-583,583]
Melchart 2005 118 99 (87) 57 108 (8.3) - & 162 % -090[-357, 1.77 ]
Tavola 1992 15 102 (92) 15 132 (9.2) 27 % -3.00[-9.58, 358 ]
Subtotal (95% CI) 359 294 Sl 100.0 % -1.62 [ -2.69, -0.54 ]
Heterogeneity: Chi? = 0.82, df = 3 (P = 0.84); I> =0.0%
Test for overall effect: Z = 2.95 (P = 0.0031)
3 5 to 6 months after randomisation
Endres 2007 204 626 (6.32) 194 82 (632) —— 752 % -194[-3.18,-070]
Karst 2001 31 167 (12) 24 172 (12) 28% -050[-6.89,5.89]
Melchart 2005 12 104 (8.6) 55 1.2 (86) - & 15.1 % -0.80[-358,198]
White 2000 25 104 (8) 25 9.2 (68) - = 69 % 120[-292,532]
Subtotal (95% CI) 372 298 —— 100.0 % -1.51[-2.59, -0.43 ]
Heterogeneity: Chi? = 2.47, df = 3 (P = 0.48); I =0.0%
Test for overall effect: Z = 2.75 (P = 0.0059)
4 > 6 months after randomisation
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable
Test for overall effect: not applicable

Analysis 2.2.

Favours acupuncture

Favours sham

Comparison 2 Acupuncture versus sham interventions, Outcome 2 Number of headache

days.
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Std. Std.
Mean Mean
Study or subgroup Acupuncture Sham Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
| Up to 8 weeks/2 months after randomisation
Karst 2001 32 44 (24) 29 44 (25) 429 % 0.0[-050,050]
Kwak 2007 17 15.14 (14.13) I5 1462 (1854) e 225% 0.03 [ -0.66,0.73]
White 2000 25 31.5 (167) 25 36.8 (12.3) — & 34.6 % -036 [-091,020]
Subtotal (95% CI) 74 69 —— 100.0 % -0.12 [ -0.45, 0.21 ]
Heterogeneity: Chi2 = 1.08, df = 2 (P = 0.58); I> =0.0%
Test for overall effect: Z = 0.69 (P = 0.49)
2 3 to 4 months after randomisation
Endres 2007 198 576 (172) 191 60 (16.3) - 614 % -0.14 [ -0.34,0.06 ]
Karst 2001 27 43 (24) 30 4.1 27 I I 9.0 % 0.08 [ -0.44, 0.60 ]
Kwak 2007 17 1462 (1846) 15 12.1 (23.65) A 50 % 0.12[-0.58,081 ]
Melchart 2005 19 29 (1.6) 58 3.1(17) — 246 % -0.12 [ -044,0.19]
Subtotal (95% CI) 361 294 - 100.0 % -0.10 [ -0.26, 0.05 ]
Heterogeneity: Chi? = 1.0, df = 3 (P = 0.80); I> =0.0%
Test for overall effect: Z = 1.32 (P = 0.19)
3 5 to 6 months after randomisation
Endres 2007 204 535 (184) 194 56.7 (19.6) —iH 61.5% -0.17[-037,003]
Karst 2001 31 44 (22) 24 48 (3.1) - 84 % -0.15[-0.68,0.38]
Melchart 2005 I3 28 (1.8) 54 3.1 (1.8) — = 226 % -0.17 [ -049,0.16]
White 2000 25 30 (14.4) 25 379 (133) ] 74 % -056 [ -1.13,001 ]
Subtotal (95% CI) 373 297 - 100.0 % -0.20 [ -0.35, -0.04 ]
Heterogeneity: Chi? = 1.74, df = 3 (P = 0.63); 1> =0.0%
Test for overall effect: Z = 248 (P = 0.013)
4 > 6 months after randomisation
1 05 0 05 [
Favours acupuncture Favours sham
Std. Std.
Mean Mean
Study or subgroup Acupuncture Sham Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: not applicable
Test for overall effect: not applicable
-1 -0.5 0 0.5 I

Analysis 2.3.

Favours acupuncture

Favours sham

Comparison 2 Acupuncture versus sham interventions, Outcome 3 Headache intensity.
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Std. Std.
Mean Mean
Study or subgroup Acupuncture Sham Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% Cl
| Up to 8 weeks/2 months after randomisation
Karst 2001 32 64(9.9) 29 139 (41.4) — & 250 % -025[-0.76,025]
Melchart 2005 118 2.1 (26) 57 29 (3.1) —— 63.1 % -0.29 [-0.60, 0.03 ]
Tavola 1992 15 4 (4) 15 92y 119 % -054[-127,0.19]
Subtotal (95% CI) 165 101 — 100.0 % -0.31 [ -0.56, -0.06 ]
Heterogeneity: Chi> = 0.46, df = 2 (P = 0.79); I> =0.0%
Test for overall effect: Z = 2.40 (P = 0.016)
2 3 to 4 months after randomisation
Karst 2001 27 5309 30 26 (74) - 235% -0.38[-0.90,0.15]
Melchart 2005 17 19 (29) 57 26 (26) —— 642 % -025[-057,007 ]
Tavola 1992 15 5@4) 15 902 *— * 1 123 % -044 [-1.16,029]
Subtotal (95% CI) 159 102 ——— 100.0 % -0.30 [ -0.56, -0.05 ]
Heterogeneity: Chi? = 0.32, df = 2 (P = 0.85); I> =0.0%
Test for overall effect: Z = 2.32 (P = 0.020)
3 5 to 6 months after randomisation
-1 -0.5 0 0.5 |
Favours acupuncture Favours sham
Std. Std.
Mean Mean
Study or subgroup Acupuncture Sham Difference Weight Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IV,Fixed,95% Cl
Melchart 2005 112 23 (4) 55 29 (35) —— 100.0 % -0.16 [-048,0.17]
Subtotal (95% CI) 112 55 e 100.0% -0.16 [ -0.48,0.17 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.94 (P = 0.35)
4 > 6 months after randomisation
Tavola 1992 Is 65 (8) s oy —B—— 100.0 % -033[-106,039 ]
Subtotal (95% CI) 15 15 S — 100.0 % -0.33 [ -1.06, 0.39 ]
Heterogeneity: not applicable
Test for overall effect: Z = 091 (P = 0.36)

Analysis 2.4.

-l -05 0 0.5 |

Favours acupuncture Favours sham

Comparison 2 Acupuncture versus sham interventions, Outcome 4 Analgesic use.
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Study or subgroup Acupuncture Sham Odds Ratio Weight QOdds Ratio
n/N n/N IV,Fixed,95% Cl IV,Fixed,95% Cl

| Number of participants dropping out due to adverse effects

Endres 2007 0/209 0/200 Not estimable

Karst 2001 0/34 0/35 Not estimable

Melchart 2005 17132 0/63 L | 100.0 % 1.45 [ 0.06, 36.06 ]

Tavola 1992 0/15 0/15 Not estimable

White 1996 0/5 0/5 Not estimable

White 2000 0/25 0/25 Not estimable
Subtotal (95% CI) 420 343 —— 100.0 % 1.45 [ 0.06, 36.06 ]
Total events: | (Acupuncture), O (Sham)

0l 02 05 | 2 5 10
Favours acupuncture Favours sham
Study or subgroup Acupuncture Sham Odds Ratio Weight Odds Ratio
n/N n/N IV,Fixed,95% CI IV,Fixed,95% Cl

Heterogeneity: not applicable
Test for overall effect: Z = 0.23 (P = 0.82)
2 Number of participants reporting adverse effects

Kwak 2007 0717 0/15 Not estimable

Melchart 2005 23/132 11/63 —i— 886 % 1,00 [ 045, 220 ]

White 2000 6/25 1125 T = 11.4% 7.58 [ 0.84, 68.46 ]
Subtotal (95% CI) 174 103 —— 100.0 % 1.26 [ 0.60, 2.65 ]
Total events: 29 (Acupuncture), |2 (Sham)
Heterogeneity: Chi? = 2.89, df = | (P = 0.09); I> =65%
Test for overall effect: Z = 0.60 (P = 0.55)

0l 02 05 | 2 5 10
Favours acupuncture Favours sham

Analysis 2.5.

Comparison 2 Acupuncture versus sham interventions, Outcome 5 Safety/acceptability.
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