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A B S T R A C T

Background

Tension-type headache (TTH) a�ects about 1 person in 5 worldwide. It is divided into infrequent episodic TTH (fewer than one headache
per month), frequent episodic TTH (two to 14 headache days per month), and chronic TTH (15 headache days per month or more). Aspirin
is one of a number of analgesics suggested for acute treatment of episodic TTH.

Objectives

To assess the e�icacy and safety of aspirin for acute treatment of episodic tension-type headache (TTH) in adults compared with placebo
or any active comparator.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, Embase, and the Oxford Pain Relief Database from
inception to September 2016, and also reference lists of relevant published studies and reviews. We sought unpublished studies by asking
personal contacts and searching online clinical trial registers and manufacturers' websites.

Selection criteria

We included randomised, double-blind, placebo-controlled studies (parallel-group or cross-over) using oral aspirin for symptomatic relief
of an acute episode of TTH. Studies had to be prospective, with participants aged 18 years or over, and include at least 10 participants
per treatment arm.

Data collection and analysis

Two review authors independently assessed studies for inclusion and extracted data. For various outcomes (predominantly those
recommended by the International Headache Society (IHS)), we calculated the risk ratio (RR) and number needed to treat for one additional
beneficial outcome (NNT), one additional harmful outcome (NNH), or to prevent one event (NNTp) for oral aspirin compared to placebo
or an active intervention.

We assessed the evidence using GRADE and created a 'Summary of findings' table.

Main results

We included five studies enrolling adults with frequent episodic TTH; 1812 participants took medication, of which 767 were included
in comparisons of aspirin 1000 mg with placebo, and 405 in comparisons of aspirin 500 mg or 650 mg with placebo. Not all of these
participants provided data for outcomes of interest in this review. Four studies specified using IHS diagnostic criteria; one predated
commonly recognised criteria, but described comparable characteristics and excluded migraine. All participants treated headaches of at
least moderate pain intensity.
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None of the included studies were at low risk of bias across all domains considered, although for most studies and domains this was likely
to be due to inadequate reporting rather than poor methods. We judged one study to be at high risk of bias due to small size.

There were no data for aspirin at any dose for the IHS preferred outcome of being pain free at two hours, or for being pain free at any
other time, and only one study provided data equivalent to having no or mild pain at two hours (very low quality evidence). Use of rescue
medication was lower with aspirin 1000 mg than with placebo (2 studies, 397 participants); 14% of participants used rescue medication
with aspirin 1000 mg compared with 31% with placebo (NNTp 6.0, 95% confidence interval (CI) 4.1 to 12) (low quality evidence). Two studies
(397 participants) reported a Patient Global Evaluation at the end of the study; we combined the top two categories for both studies to
determine the number of participants who were 'satisfied' with treatment. Aspirin 1000 mg produced more satisfied participants (55%)
than did placebo (37%) (NNT 5.7, 95% CI 3.7 to 12) (very low quality evidence).

Adverse events were not di�erent between aspirin 1000 mg and placebo (RR 1.1, 95% CI 0.8 to 1.5), or aspirin 500 mg or 650 mg and placebo
(RR 1.3, 95% CI 0.8 to 2.0) (low quality evidence). Studies reported no serious adverse events.

The quality of the evidence using GRADE comparing aspirin doses between 500 mg and 1000 mg with placebo was low or very low. Evidence
was downgraded because of the small number of studies and events, and because the most important measures of e�icacy were not
reported.

There were insu�icient data to compare aspirin with any active comparator (paracetamol alone, paracetamol plus codeine, peppermint
oil, or metamizole) at any of the doses tested.

Authors' conclusions

A single dose of aspirin between 500 mg and 1000 mg provided some benefit in terms of less frequent use of rescue medication and
more participants satisfied with treatment compared with placebo in adults with frequent episodic TTH who have an acute headache of
moderate or severe intensity. There was no di�erence between a single dose of aspirin and placebo for the number of people experiencing
adverse events. The amount and quality of the evidence was very limited and should be interpreted with caution.

P L A I N   L A N G U A G E   S U M M A R Y

Oral aspirin for treatment of acute episodic tension-type headache in adults

Bottom line

This review found only very low quality evidence that people with 2 to 14 tension-type headaches a month get good pain relief from taking
aspirin 1000 mg or lower doses. There are questions about how studies of this type of headache are conducted. These questions involve the
type of people chosen for the studies, and the types of outcomes reported. This limits the usefulness of the results, especially for people
who just have an occasional headache.

Background

People with frequent episodic tension-type headache have between 2 and 14 headaches every month. Tension-type headache stops
people concentrating and working properly, and results in much disability. When headaches do occur, they get better over time, even
without treatment. Aspirin is a commonly used and widely available painkiller, available without prescription (over the counter). The usual
dose is 300 mg to 650 mg taken by mouth.

Study characteristics

In September 2016, we searched the medical literature and found five studies involving 1812 participants looking at aspirin for frequent
episodic tension-type headache. About 1668 participants were involved in comparisons between aspirin at doses between 500 mg and
1000 mg and placebo (a dummy tablet). The International Headache Society recommends the outcome of being pain free two hours aMer
taking a medicine, but other outcomes are also suggested. No studies reported pain free at two hours, or other recognised outcomes, so
there was limited information to analyse for outcomes about how well aspirin works.

Key results

None of the studies reported on participants being pain free at two hours, and only one study reported an outcome we judged equivalent
to being pain free or having only mild pain at two hours. For aspirin 1000 mg, about 10 participants in 100 used additional painkillers,
compared with 30 in 100 with placebo (very low quality evidence). At the end of the study 55 in 100 participants were 'satisfied' with
treatment compared with 37 in 100 with placebo (very low quality evidence). About 15 in 100 people taking aspirin 1000 mg reported
having a side e�ect aMer one dose, which was the same as with placebo (low quality evidence).

Quality of the evidence

The quality of the evidence was low or very low for the comparisons between aspirin and placebo. Low and very low quality evidence
means that we are very uncertain about the results.
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Summary of findings for the main comparison.   Aspirin 1000 mg compared with placebo for episodic tension-type headache

Aspirin 1000 mg compared with placebo for episodic tension-type headache

Patient or population: adults with episodic tension-type headache

Settings: community

Intervention: aspirin 1000 mg

Comparison: placebo

Outcomes Outcome with
comparator

Outcome with
intervention

RR
(95% CI)

NNT, NNTp or
NNH (95% CI)

No of studies, par-
ticipants, events

Quality of the
evidence
(GRADE)

Comments

Pain-free at 2 hours No data No data - - Very low No data

Pain-free at other
time points (1, 4, 24
hours)

No data No data - - Very low No data

Pain-free or mild
pain at 2 hours

61/112 78/103 Not calculated 1 study, 215 partici-
pants, 139 events

Very low Downgraded three levels due to sparse data: sin-
gle study with 215 participants in comparison

Use of rescue med-
ication

310 in 1000 140 in 1000 RR 0.47 (0.31 to
0.70)

NNTp 6.0 (4.1 to
12)

2 studies, 397 par-
ticipants, 91 events

Low Downgraded two levels due to sparse data: small
number of studies, participants and events

Patient Global
Evaluation at end
of study

370 in 1000 550 in 1000 RR 1.5 (1.2 to
1.8)

NNT 5.7 (3.7 to
12)

2 studies, 397
participants, 181
events

Very low Downgraded three levels due to sparse data:
small number of studies, participants, differ-
ences in scales and timing for the outcome, and
post-hoc nature of the analysis

Any adverse event 140 in 1000 160 in 1000 RR 1.1 (0.75 to
1.5)

3 studies, 723
participants, 107
events

Low Downgraded two levels due to sparse data: small
number of studies and events
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NNH not calcu-
lated

Specific adverse
events

Inconsistently reported and too
few events for analysis

Included gastrointestinal upset or
dyspepsia, nausea, dizziness, and
somnolence

- 4 studies, 767 par-
ticipants

Very low Downgraded three levels due to sparse data:
small number of studies, few events, inconsistent
reporting

Serious adverse
events

No events re-
ported

No events re-
ported

- 4 studies, 767 par-
ticipants, no events

Very low Downgraded three levels due to sparse data:
small number of studies and no events

CI: confidence interval; NNH: number needed to treat for one additional harmful outcome; NNT: number needed to treat for one additional beneficial outcome; NNTp:
number needed to treat to prevent one outcome; RR: risk ratio.

GRADE Working Group grades of evidence (EPOC 2015).

High: this research provides a very good indication of the likely effect. The likelihood that the effect will be substantially different† is low.

Moderate: this research provides a good indication of the likely effect. The likelihood that the effect will be substantially different† is moderate.

Low: this research provides some indication of the likely effect. However, the likelihood that it will be substantially different† is high.

Very low: this research does not provide a reliable indication of the likely effect. The likelihood that the effect will be substantially different† is very high.

† Substantially different: a large enough difference that it might affect a decision.
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B A C K G R O U N D

This review is based on a template for reviews of drugs used for
acute treatment of episodic tension-type headache (TTH) in adults.
The aim is for all reviews to use the same methods.

Headaches are a commonly reported problem in community-
based surveys worldwide. The lifetime prevalence of headache
is estimated to be greater than 90% (Steiner 2004), and the
annual prevalence is estimated to be 46% in the general adult
population (Stovner 2007). Variations in reported prevalence of TTH
may result from di�erences in study design, population, inclusion
or exclusion of cases of infrequent episodic TTH, overlap with
probable migraine, cultural and environmental di�erences, or even
genetic factors (Sahler 2012). TTH is more common than migraine,
a finding replicated across the world (Oshinaike 2014; Vos 2012).

The management of people with non-migrainous headaches
is, however, largely neglected (Rasmussen 2001; Steiner 2011),
and may be fragmented by the involvement of clinicians from
di�erent medical specialities (neurology; ear, nose, and throat;
ophthalmology; psychiatry). Because headache is rarely life-
threatening and headache pain is generally mild to moderate in
intensity, people oMen self-medicate and do not seek formal care
from health services (Rasmussen 2001). People with TTH have more
work absence than people without headaches (Lyngberg 2005),
which may lead to loss of productivity (Cristofolini 2008; Pop 2002).
Headache-related characteristics include significant problems with
headache management, disability, pain, worry, and dissatisfaction
with care, as well as greater use of medical services and worse
general health (Harpole 2005).

Headache can be either primary (cause not known) or secondary
(due to other systemic or local causes) (Green 2009). TTH belongs
to the group of primary headaches and is the most common type;
the large number of people a�ected imposes a significant burden
on the healthcare system (Stovner 2007). Generally, episodes
of TTH are mild to moderate in intensity and self-limiting, but
in a small group of people they may be more severe and
disabling (Green 2009). People with longer lasting or more severe
headaches may seek help in a clinical setting, but the majority
do not do so, which can result in inadequate and inappropriate
management (Kernick 2008). In one Canadian community-based
telephone survey to determine medication patterns of 274 people
with frequent headache (of all types) aged 18 to 65 years, only
1% used prescription medication. The majority reported using
over-the-counter (OTC; non-prescription) analgesics (56% used
paracetamol (acetaminophen) and 15% used aspirin), and the
perceived e�ectiveness of OTC medication was approximately 7 on
a scale of 0 to 10 (Forward 1998).

Until recently, professional strategies for the management of TTH
were largely extrapolated from those used for migraine. The World
Health Organization (WHO) essential drug list, for example, does
not include indications for the management of TTH (WHO 2015).
In 2010, the British Association for the Study of Headache (BASH;
BASH 2010) and the European Federation of Neurological Societies
(EFNS; Bendtsen 2010) updated or published guidelines for the
management of TTH. The two guidelines reflect ongoing systematic
e�orts to bridge the gap between clinical trial evidence and clinical
practice with the aim of improving practice. While these guidelines
represent a step forward, they fail to take into account the quality
and methodological limitations of individual studies.

Description of the condition

TTH has been known by several names, including tension
headache, muscle contraction headache, psychomyogenic
headache, stress headache, ordinary headache, essential
headache, idiopathic headache, and psychogenic headache (IHS
2004). TTH is diagnosed mainly by the absence of features found in
other headache types, especially migraine. The third edition of the
International Classification of Headache Disorders distinguishes
between episodic and chronic subtypes of TTH (IHS 2013). Chronic
TTH is diagnosed when headache occurs on 15 or more days per
month on average for three or more months (180 or more days per
year); otherwise TTH is considered to be episodic.

Acute treatment with analgesics is more appropriate for episodic
TTH, while both pharmacological and non-pharmacological
treatments are used for managing chronic TTH. Structural changes
in the brain have been reported in people with chronic TTH
(Fumal 2008). Furthermore, management of TTH in children
and adolescents poses a clinically diverse situation (establishing
diagnoses, dosages, nature of preparation, pharmacodynamics,
etc.; Monteith 2010). For these reasons, this review focused on the
acute treatment of episodic TTH in adults.

Diagnosis

Episodic TTH is subdivided into infrequent and frequent subtypes
(IHS 2013).

Infrequent episodic TTH is defined by the following criteria.

1. Lifetime history of at least 10 episodes occurring on fewer than
one day per month (fewer than 12 days per year) and satisfying
criteria 2 through to 4 below.

2. Headache lasting from 30 minutes to seven days.

3. Headache has at least two of the following characteristics:
a. bilateral location;

b. pressing or tightening (non-pulsating) quality;

c. mild or moderate intensity;

d. not aggravated by routine physical activity such as walking or
climbing stairs.

4. Both:
a. no nausea or vomiting (anorexia may occur);

b. no more than one of photophobia or phonophobia.

5. Not attributed to another disorder.

Frequent episodic TTH is diagnosed when there is a lifetime history
of least 10 episodes occurring on at least one day but fewer than
15 days per month for at least three months (at least 12 and fewer
than 180 days per year), and when criteria 2 through to 5, above,
are also met.

Prevalence

The Global Burden of Diseases Study 2010 reported global
prevalence of TTH as 21%, making it the second most prevalent
condition aMer dental caries, and slightly more prevalent than
migraine (Vos 2012).

Causation

The exact pathogenesis of TTH is still unknown and is said to
be multifactorial, including central dysfunction of pain processing
pathways and peripheral myofascial factors. There is a general
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agreement that peripheral myofascial nociception disturbances
play a greater role in the pathogenesis of both frequent and
infrequent episodic TTH (Bendtsen 2016; Fernández-de-las-Peñas
2010; Fumal 2008).

Description of the intervention

Medicines derived from willow bark, which is rich in salicylate, have
been used for centuries for treating pain, fever, and inflammation.
In the mid-19th century, chemists first synthesised acetylsalicylic
acid, and by the end of the century, Bayer had patented and was
selling the drug, which the company called aspirin, around the
world.

Aspirin is used to treat mild to moderate pain, including migraine
headache pain; inflammatory conditions such as rheumatoid
arthritis; and, in low doses, it is used as an antiplatelet agent in
cardiovascular disease. Its e�icacy for treating acute pain has been
well demonstrated (Moore 2011). It is a potent gastrointestinal
irritant, and may cause discomfort, ulcers, and bleeding. It may aIso
cause tinnitus at high doses, and it is no longer used in children
and adolescents, in whom it may cause Reye's syndrome (swelling
of the brain that may lead to coma and death) (Glasgow 2006). Its
use as an analgesic and antipyretic agent has declined, largely due
to concerns about these adverse events, as newer products have
become available. However, in some countries, it may be the only
drug readily available, and for some conditions, such as migraine,
some people report it to be an e�ective and reliable treatment
(Kirthi 2013).

Aspirin is available in various strengths, ranging from 75 mg to
about 1.5 g (Drugs.com). For the treatment of pain, the British
National Formulary recommends 300 mg to 900 mg orally every
four to six hours as needed (maximum 4 g daily) or 450 mg to 900
mg rectally (maximum 3.6 g daily), in adults (BNF 2016). Aspirin
500 mg is commonly available in some parts of the world. For oral
administration, aspirin is available in three formulations: standard
tablet, soluble tablet, and enteric-coated tablet.

How the intervention might work

Aspirin irreversibly inhibits cyclo-oxygenase enzymes, which
are needed for prostaglandin and thromboxane synthesis.
Prostaglandins mediate a variety of physiological functions such
as maintenance of the gastric mucosal barrier, regulation of renal
blood flow, and regulation of endothelial tone. They also play
an important role in mediating inflammatory and nociceptive
processes. Suppression of prostaglandin synthesis is believed to
underlie the analgesic e�ects of aspirin (Vane 1971).

Why it is important to do this review

Episodic TTH is ubiquitous, a�ecting a large proportion of adults.
Despite being generally mild to moderate in intensity, headache
results in considerable su�ering to the a�ected person and
contributes overall to a significant loss of productivity to society
(Mannix 2001; Rasmussen 2001; Steiner 2004; Stovner 2007). The
treatment of episodic TTH is essentially pharmacological. Seeking
relief, people generally self-medicate with one or more medicines,
and OTC medicines are oMen used (Forward 1998). Aspirin is a
readily accessible OTC analgesic; as a generic drug, it could be
a drug of choice or the first-line drug for management of TTH,
particularly in low-resource settings. It has been shown to work in

individual studies and one systematic review (Moore 2014; Steiner
2003).

Authors of two guidelines on the management of TTH have
reviewed the e�ectiveness of treatment modalities. In both they
adopted a consensus methodology. The BASH guidelines are
based on a limited review of studies (BASH 2010). The EFNS
guidelines are based on a more detailed and thorough search
of the literature (Bendtsen 2010). Moreover, the EFNS guidelines
represent an improvement over the BASH guidelines in that they
used a standard, published protocol for developing management
guidelines (Brainin 2004). That protocol strongly recommends
active and frequent consultation of the Cochrane Library, and this
suite of reviews is being carried out to provide relevant evidence
(see Derry 2015; Stephens 2016; Veys 2016). One non-Cochrane
systematic review by Verhagen and colleagues followed methods
similar to those used in Cochrane Reviews and evaluated the
e�icacy and tolerability of analgesics for the acute treatment of
episodes of TTH in adults, but the authors analysed the non-
standard measure "pain relief or recovery over 2 to 6 hours" as the
main e�icacy outcome (Verhagen 2006).

Reviews explicitly adopting Cochrane methods and evaluating
the more focused outcomes recommended in the International
Headache Society (IHS)'s recently updated guidelines for
controlled trials of drugs in TTH (IHS 2010) are clearly important.
One survey of TTH study methods and reporting demonstrated
that these are seldom adhered to in clinical trials, but did report a
variety of outcomes, including IHS-preferred outcomes, for aspirin,
ibuprofen, ketoprofen, and paracetamol (Moore 2014).

O B J E C T I V E S

To assess the e�icacy and safety of aspirin for acute treatment
of episodic tension-type headache (TTH) in adults compared with
placebo or any active comparator.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised, double-blind, placebo-controlled studies
(parallel-group or cross-over) in any setting using aspirin for
symptomatic relief of an acute episode of TTH. Studies had
to be prospective. We accepted studies reporting treatment of
consecutive headache episodes if outcomes for the first, or
each, episode were reported separately. Studies were included
regardless of publication status or language of publication. We
included studies conducted in any setting (home, clinic, physician's
o�ice, community centre, etc.) if it was clear that treatment was for
an acute episode of TTH.

Cross-over studies are well-suited to study acute episodic TTH and
eliminate within-person variation; however, they pose challenges
during analysis related to dropouts, inadequate reporting
(reporting only the first period), and inappropriate reporting
(reporting as parallel-group trials instead of paired observations).
We included cross-over trials only if there was adequate washout
(48 hours or more) between treatments and aMer ascertaining that
the participants were adequately randomised to the first treatment
period.
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We excluded trials using alternation, date of birth, hospital
record number, or other 'quasi-random' methods of allocation of
treatment.

Types of participants

Study participants were adults (18 years of age or older) with
episodic TTH. We excluded studies involving participants with
chronic TTH.

The diagnosis of episodic TTH ideally conformed to IHS criteria
(IHS 2013). We considered other definitions if they conformed in
general to IHS diagnostic criteria and reasonably distinguished TTH
from other headache types by specifying distinctive features of
TTH, for example, absence of nausea or vomiting, mild to moderate
head pain, character and location of pain, absence of obvious
phonophobia or photophobia and aura, and di�erentiated from
chronic daily headache.

We analysed data only for people with acute TTH episodes.
Studies including participants with 'mixed' migraine and TTH or
'combination' headaches would have posed problems, as these
terms may refer to people with discrete episodes of migraine and
discrete episodes of TTH, or to people with headaches which (in
the view of the investigators) combined features of migraine and
TTH. The IHS criteria assign a dual diagnosis of migraine and
TTH or 'probable migraine', respectively, to such people. In these
situations, we described the headache pattern denoted by these
terms, and considered the inclusion of such trials or treatment
groups in, or their exclusion from, the review on a case-by-case
basis. We excluded secondary headache disorders using criteria
based on the International Classification of Headache Disorders
(ICHD) (IHS 2013).

Types of interventions

Included studies had at least one arm in which aspirin was given
orally for an acute episode of TTH. There was no restriction on dose.
Included studies could use either a single dose to treat a discrete
headache episode or investigate di�erent dosing strategies.

A placebo comparator is essential to demonstrate that aspirin is
e�ective in this condition. The placebo used had to be identical to
aspirin in appearance (size, colour, etc.) and number of tablets or
capsules, or a double-dummy technique had to be used. We looked
primarily for studies using aspirin alone, but also sought studies
that compared a combination of aspirin and another active oral
treatment with the non-aspirin component alone. We would have
considered active-controlled trials without a placebo as secondary
evidence, but our searches did not identify any.

Types of outcome measures

Primary and secondary outcomes selected for analysis reflect the
updated guidelines for controlled trials of drugs in TTH (IHS 2010).

Primary outcomes

1. Pain-free rate at the end of two hours using any standard method
of pain assessment and without the use of rescue medication.

Secondary outcomes

1. Pain-free rate at di�erent time points, without the use of rescue
medication; we adopted one hour, four hours, and 24 hours as
clinically important endpoints and analysed them separately.

2. Pain-free or mild pain at two hours (equivalent to headache
response in migraine trials); this is an outcome regarded as
useful by most people with acute or chronic pain (Moore 2013).

3. Pain Intensity Di�erence (PID) and Sum of Pain Intensity
Di�erence (SPID), without the use of rescue medication,
analysed separately.

4. Use of rescue medication. When participants used rescue
medication they were considered to have withdrawn from the
study because of a lack of e�icacy.

5. Adverse events: number of participants with any adverse event,
identity and rates (where data permitted) of specific adverse
events, serious adverse events, and number of withdrawals due
to adverse events.

Search methods for identification of studies

Electronic searches

We searched the following databases:

1. Cochrane Central Register of Controlled Trials (CENTRAL) (via
Cochrane Register of Studies Online) on 7 September 2016;

2. MEDLINE (via Ovid, 1946 to 7 September 2016);

3. Embase (via Ovid, 1974 to 7 September 2016);

4. Oxford Pain Relief Database (Jadad 1996a).

The search strategies for CENTRAL, MEDLINE, and Embase are
reported in Appendix 1, Appendix 2, and Appendix 3, respectively.

Searching other resources

We searched the International Clinical Trials Registry Platform
(ICTRP) and ClinicalTrials.gov (ClinicalTrials.gov) for completed or
ongoing trials using the key words 'headache' or 'cephalalgia'
or their variations (using wildcards). We also examined web-
based clinical trials registries of relevant manufacturers and drug
companies including GlaxoSmithKline, Novartis, Bayer, and RB.

We searched the reference lists of all eligible trials and previous
systematic reviews for additional studies.

Data collection and analysis

Selection of studies

Two authors independently reviewed the titles and abstracts of
all studies identified through searching and excluded any that
clearly did not satisfy inclusion criteria, and read full copies of
the remaining studies to identify those suitable for inclusion. We
resolved disagreements by mutual discussion; it was not necessary
to involve a third author.

Data extraction and management

We adapted the Cochrane Pain, Palliative and Supportive
Care Review Group's (PaPaS) data extraction form to suit the
requirements of this review. Two authors independently extracted
data from each study using the form. We resolved disagreements
by mutual discussion; it was not necessary to involve a third author.
One author entered data into Review Manager 5 (RevMan 2014), and
another checked the entries.
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Assessment of risk of bias in included studies

We used the Oxford Quality Score as the basis for inclusion (Jadad
1996b), limiting inclusion to studies that were randomised and
double-blind as a minimum. The scores for each study are reported
in a Characteristics of included studies table.

Two authors independently assessed the risk of bias for each study,
using the criteria outlined in the Cochrane Handbook for Systematic
Reviews of Interventions (Chapter 8, Higgins 2011) and adapted
from those used by the Cochrane Pregnancy and Childbirth Group,
with any disagreements resolved by discussion. We assessed the
following for each study.

1. Random sequence generation (checking for possible selection
bias). We assessed the method used to generate the allocation
sequence as: low risk of bias (any truly random process, e.g.
random number table; computer random number generator);
unclear risk of bias (method used to generate sequence not
clearly stated). We excluded studies using a non-random process
(e.g. odd or even date of birth; hospital or clinic record number).

2. Allocation concealment (checking for possible selection bias).
The method used to conceal allocation to interventions before
assignment determines whether intervention allocation could
have been foreseen in advance of, or during, recruitment, or
changed aMer assignment. We assessed the methods as: low risk
of bias (e.g. telephone or central randomisation; consecutively
numbered sealed opaque envelopes); unclear risk of bias
(method not clearly stated). We excluded studies that did not
conceal allocation (e.g. open list).

3. Blinding of participants and personnel (checking for possible
performance bias), and blinding of outcome assessment
(checking for possible detection bias). We assessed the methods
used to blind study participants and outcome assessors from
knowledge of which intervention a participant received. We
assessed the methods as: low risk of bias (study stated that it
was blinded and described the method used to achieve blinding,
e.g. identical tablets; matched in appearance and smell); unclear
risk of bias (study stated that it was blinded but did not provide
an adequate description of how it was achieved). We excluded
studies that were not double-blind.

4. Incomplete outcome data (checking for possible attrition bias
due to the amount, nature, and handling of incomplete outcome
data). We assessed the methods used to deal with incomplete
data as: low risk of bias (fewer than 10% of participants did
not complete the study or the study used 'baseline observation
carried forward' analysis, or both); unclear risk of bias (used 'last
observation carried forward' (LOCF) analysis); high risk of bias
(used 'completer' analysis).

5. Size of study (checking for possible biases confounded by small
size). Small studies have been shown to overestimate treatment
e�ects, probably because the conduct of small studies is
more likely to be less rigorous, allowing critical criteria to be
compromised (Dechartres 2013; Nüesch 2010). We assessed
studies as being at low risk of bias (200 participants or more per
treatment arm); unclear risk of bias (50 to 199 participants per
treatment arm); high risk of bias (fewer than 50 participants per
treatment arm).

Measures of treatment eDect

We used risk ratios (RR) to establish statistical di�erence, and
numbers needed to treat for an additional beneficial outcome

(NNT) and pooled percentages as absolute measures of benefit or
harm with 95% confidence intervals (CI).

We used the following terms to describe adverse outcomes in terms
of harm or prevention of harm.

1. When significantly fewer adverse outcomes occurred with
aspirin than with control (placebo or active), we used the
number needed to treat to prevent one event (NNTp).

2. When significantly more adverse outcomes occurred with
aspirin compared with control (placebo or active), we used the
number needed to treat for an additional harmful outcome or to
cause one event (NNH).

We have reported continuous data as the mean di�erence, with
95% CIs where appropriate. We did not carry out any analysis of
continuous data.

Unit of analysis issues

The unit of analysis was the individual participant.

Dealing with missing data

The most likely source of missing data was expected to be cross-
over studies; we planned to use only first-period data where
possible, but the only cross-over study that we included did not
provide any usable data for analysis.

For all outcomes, we carried out analyses, as far as possible,
on a modified intention-to-treat basis, in which we included all
participants who were randomised and received an intervention.
Where su�icient information was reported, we re-included missing
data in the analyses undertaken. We planned to exclude data from
outcomes where results from 10% or more of participants were
missing with no acceptable reason provided or apparent, but this
was not necessary. We have noted where there were substantial
amounts of missing data in any study, and planned to perform
sensitivity analyses to investigate their e�ect in any analyses; in the
event, this was not necessary.

Assessment of heterogeneity

We planned to assess heterogeneity of response rates using L'Abbé
plots, a visual method for assessing di�erences in results of
individual studies (L'Abbé 1987), but there were insu�icient data.

Where we pooled data, we reported the I2 statistic.

Assessment of reporting biases

We planned to assess publication bias by examining the number
of participants in trials with zero e�ect (RR of 1.0) needed for the
point estimate of the NNT to increase beyond a clinically useful
level (Moore 2008). In this case, we specified a clinically useful level
as an NNT of 10 or greater for pain-free at two hours, and NNT of 8
or greater for no or mild pain at two hours. In the event, there were
insu�icient data to make this assessment.

Data synthesis

We planned to analyse studies using a single dose of aspirin
in established pain of at least moderate intensity separately
from studies in which medication was taken before pain was
well established, or in which a second dose of medication
was permitted. In the event, all the studies treated established
headaches and reported moderate or severe baseline pain
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intensity, or a mean baseline pain of moderate intensity. None
specifically treated early, or when pain was mild. None of the
studies allowed a second dose of study medication.

We calculated e�ect sizes and combined data for analysis only for
comparisons and outcomes where there were at least two studies
and 200 participants (Moore 1998). We calculated RR for benefit
or harm with 95% CIs using a fixed-e�ect model (Morris 1995). We
calculated NNT, NNTp and NNH with 95% CIs using the pooled
number of events by the method of Cook and Sackett (Cook 1995).
We assumed a statistically significant di�erence from control when
the 95% CI of the RR for benefit or harm included one.

We planned to use the z test to determine significant di�erences
between NNT, NNTp, and NNH for di�erent groups in subgroup and
sensitivity analyses (Tramèr 1997).

We have described data from comparisons and outcomes with only
one study or fewer than 200 participants in the text and summary
tables where appropriate for information and comparison, but did
not carry out any quantitative analysis.

Quality of evidence

We used the GRADE approach to assess the quality of evidence
related to each of the key outcomes, and reported our judgement
on the quality of the evidence in the 'Summary of findings' table
(Chapter 12, Higgins 2011; Appendix 4).

In addition, there may be circumstances where the overall rating
for a particular outcome needs to be adjusted as recommended by
GRADE guidelines (Guyatt 2013a). For example, if there are so few
data that the results are highly susceptible to the random play of
chance, or if studies use LOCF imputation in circumstances where
there are substantial di�erences in adverse event withdrawals,
one would have no confidence in the result, and would need to
downgrade the quality of the evidence by three levels, to very low
quality. In circumstances where there were no data reported for
an outcome, we reported the level of evidence as very low quality
(Guyatt 2013b).

'Summary of findings' table

We included a 'Summary of findings' table as set out in the PaPaS
author guide (PaPaS 2012; Section 4.6.6, Higgins 2011). The table
included outcomes of pain-free at two hours, pain-free at other
time points (one, four, and 24 hours), pain-free or mild pain at two
hours, use of rescue medication, Participant Global Evaluation at
end of study, any adverse event, specific adverse events (where
these were reported), and serious adverse events.

For the 'Summary of findings' table, we used the following
descriptors for levels of evidence (EPOC 2015).

1. High: this research provides a very good indication of the
likely e�ect. The likelihood that the e�ect will be substantially

di�erent† is low.

2. Moderate: this research provides a good indication of the
likely e�ect. The likelihood that the e�ect will be substantially

di�erent† is moderate.

3. Low: this research provides some indication of the likely e�ect.

However, the likelihood that it will be substantially di�erent† is
high.

4. Very low: this research does not provide a reliable indication
of the likely e�ect. The likelihood that the e�ect will be

substantially di�erent† is very high.

† Substantially di�erent: a large enough di�erence that it might
a�ect a decision.

Subgroup analysis and investigation of heterogeneity

Possible issues for subgroup analysis were dose, formulation,
and route of administration. A minimum of two studies and 200
participants have to be available for any sensitivity analysis. In the
event, there were too few data for subgroup analysis.

Sensitivity analysis

We planned sensitivity analysis for study quality (Oxford Quality
Score of 2 versus 3 or more). A minimum of two studies and 200
participants have to be available for any sensitivity analysis. In the
event, there were too few data for sensitivity analysis.

R E S U L T S

Description of studies

Results of the search

Our searches identified 345 potentially relevant reports in
CENTRAL, 653 in MEDLINE, 1595 in Embase, and four in clinical
trial registries. AMer removing duplicates and screening titles and
abstracts, we obtained and read 12 full reports of published studies
and four clinical trial registry reports. Two of the clinical trial reports
related to studies that had been published and identified in our
database searches. We included five studies in this review, and
excluded eight. See Figure 1. One study appeared to satisfy our
inclusion criteria but we were unable to identify any results and
the sponsors have not responded to our request for information
(NCT01464983).
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Figure 1.   Study flow diagram.
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Included studies

We included five studies (1812 participants took medication,
1668 included in e�icacy analyses), all of which enrolled adults
with episodic TTH (see Characteristics of included studies table).
Four studies specified using IHS diagnostic criteria (Gatoulis
2012; Göbel 2001; Martínez-Martín 2001; Steiner 2003), and one
predated commonly recognised criteria, but described comparable
characteristics and specifically excluded migraine (Peters 1983). All
participants treated headaches of at least moderate pain intensity.

Participants were aged 18 to 66 years (mean about 40 years, where
reported), and there were more women than men (60% to 80% in
individual studies). Studies did not report baseline frequency of
headache, but it is likely (from inclusion criteria) that the majority
of participants were experiencing frequent episodic TTH (2 to
14 headache days/month). Studies typically excluded participants
who had a contraindication to one of the study medications or who
were regularly taking medication that could influence the study
results (e.g. analgesics, tranquillisers, or muscle relaxants). People
who experienced migraines were either excluded or required to be
able to distinguish between TTH and migraine. One study specified
that participants should have been previously responsive to aspirin
or paracetamol (Peters 1983).

Four studies used a parallel design (Gatoulis 2012; Martínez-Martín
2001; Peters 1983; Steiner 2003), and one used a cross-over design
(Göbel 2001).

While the included studies reported outcomes described in their
methods, they did not consistently report outcomes of interest for
this review. None of the studies reported pain-free at any time
point. None of the studies reported pain-free or mild pain, but one
study reported an equivalent measure at two hours (Steiner 2003).
Two studies reported a Patient Global Evaluation (PGE) of 'good'
or better (Martínez-Martín 2001; Steiner 2003). Although this was
not a prespecified outcome, it is widely recognised, and we chose
to review it in view of the paucity of other data. Three studies
reported on some measure of pain intensity or PID at two hours, and
the use of rescue medication (Gatoulis 2012; Martínez-Martín 2001;
Steiner 2003). In addition, all studies provided some information
on adverse events, serious adverse events, and adverse event
withdrawals.

Four studies used aspirin 1000 mg (Gatoulis 2012; Göbel 2001;
Martínez-Martín 2001; Steiner 2003), one study used aspirin 650 mg

(Peters 1983), and one study used aspirin 500 mg (Steiner 2003). All
studies used the oral route of administration, included a placebo
comparator, and made no mention of the particular formulation
used, except for Gatoulis 2012 which specified Extra Strength Bayer
(aspirin) and Tylenol (paracetamol). It seems likely that the studies
all used a standard tablet formulation.

Active comparators were:

1. paracetamol 500 mg (Steiner 2003) and paracetamol 1000 mg
(Peters 1983; Steiner 2003);

2. paracetamol 300 mg plus codeine 30 mg (Gatoulis 2012);

3. metamizole 500 mg and 1000 mg (Martínez-Martín 2001);

4. peppermint oil (oleum menthae piperitae) solution Ll 170, 10 g
(Göbel 2001).

There were no studies comparing a combination of aspirin and
another active oral treatment with the non-aspirin component
alone.

Since outcomes of interest were so poorly reported and because
many participants received active comparators, the number of
participants with data for analyses for aspirin was very much
smaller than the total number of participants who took study
medication. For subgroup analysis of dose, we considered two
groups: aspirin 1000 mg, and aspirin 500 mg or 650 mg. There
were no data for subgroup analysis by formulation or route of
administration.

Excluded studies

We excluded seven published studies, five because they included
participants who experienced headaches on 15 or more days per
month or participants with mixed headache types (or both); one
because it tested the e�ect of adding a tranquilliser to aspirin; and
one because it did not clearly state that it was randomised. We also
excluded one clinical trial report because the trial was terminated
early and had enrolled only nine participants (see Characteristics of
excluded studies table).

Risk of bias in included studies

Figure 2 provides a summary of the risk of bias assessment for each
study.
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Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

All studies were randomised, but only three adequately described
the method used to generate the random sequence (Göbel 2001;
Martínez-Martín 2001; Steiner 2003). Only one study described the
method used to conceal the random allocation (Steiner 2003).

Blinding

All studies were double-blind and adequately described the
methods used to conceal the intervention from participants and
study personnel.

Incomplete outcome data

We judged four studies at unknown risk of bias due to lack of
information. Gatoulis 2012 had a large number of withdrawals (24%
to 32%), which were mostly due to lack of qualifying headache and
non-compliance with study protocol. Martínez-Martín 2001 did not
explain how data from two consecutive attacks were analysed for
some outcomes. Peters 1983 may have randomised participants
who did not complete, and of those who did, there was attrition
greater than 10% due to protocol violations, with no mention of
discontinuations by headache type, or of imputation. Steiner 2003
reported an intention-to-treat analysis with LOCF imputation. We
considered one study at high risk of bias; Göbel 2001 reported
only on participants who completed all four treatment phases, and
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did not provide any information about participants who did not
complete.

Other potential sources of bias

We judged one study at high risk of bias due to small size (Göbel
2001; 44 participants per treatment group). The remaining studies
had group sizes between 50 and 199 and we judged them at
unknown risk of bias.

EDects of interventions

See: Summary of findings for the main comparison Aspirin 1000
mg compared with placebo for episodic tension-type headache

Results for individual studies are presented in Appendix 5 (e�icacy)
and Appendix 6 (adverse events and withdrawals).

Aspirin 1000 mg and 500 mg or 650 mg versus placebo

Pain-free at two hours

No studies reported the outcome of pain-free at two hours.

Pain-free at di�erent time points

No studies reported the outcome of pain-free at any other time
point.

Pain-free or mild pain at two hours

Steiner 2003 reported the proportion of participants who recorded
'total relief' or 'worthwhile e�ect' at two hours, which we
considered equivalent to pain-free or mild pain at two hours; 78/111
with aspirin 500 mg, 78/103 with aspirin 1000 mg, and 61/112 with
placebo (from graph).

No other study reported this, or an equivalent, outcome.

Pain Intensity Di�erence (PID) and Sum of Pain Intensity
Di�erence (SPID) at two hours

Four studies reported an outcome related to group mean pain
intensity and di�erences between groups. Only Steiner 2003
provided information about imputation for missing data (in this
case, LOCF). Studies used scales to measure pain intensity and
reported di�erent outcomes, so that no pooled analysis was
possible.

Gatoulis 2012 measured pain intensity on a categorical scale (0 = no
pain, 3 = severe pain) and presented the data for PID at two hours in
graphical form. We estimated scores of 1.3 for aspirin 1000 mg, 1.35
for paracetamol 300 mg plus codeine 30 mg, and 0.8 for placebo.

Martínez-Martín 2001 measured pain intensity on a 100 mm visual
analogue scale (0 = no pain, 100 = unbearable pain) and reported
group mean intensities at two hours, using a scale of 0 to 10, of 3.1
for aspirin 1000 mg, 2.6 for metamizole 500 mg, 2.7 for metamizole
1000 mg, and 3.7 for placebo.

Peters 1983 measured pain intensity on a categorical scale (0 = no
pain, 2 = moderate pain) and presented the data for SPID at two
hours in graphical form. We estimated scores of 3.2 for aspirin 650
mg, 3.2 for paracetamol 1000 mg, and 2.0 for placebo.

Steiner 2003 measured pain intensity on a 100 mm visual analogue
scale (0 = no pain, 100 = severe pain) and presented the data for

PID at two hours in graphical form, using a scale of 0 to 10. We
estimated scores of 3.6 for aspirin 500 mg, 3.9 for aspirin 1000 mg,
3.0 for paracetamol 500 mg, 3.5 for paracetamol 1000 mg, and 2.7
for placebo.

Use of rescue medication

Two studies (397 participants) provided information on the number
of participants who used rescue medication (Martínez-Martín 2001;
Steiner 2003). Both studies had a duration of four hours and allowed
use of rescue medication if adequate relief was not obtained two
hours aMer treatment. We used data from the first episode treated
in Martínez-Martín 2001.

1. The proportion of participants who used rescue medication with
aspirin 1000 mg was 14% (28/194, range 13% to 16%).

2. The proportion of participants who used rescue medication with
placebo was 31% (63/203, range 27% to 34%).

3. The RR for aspirin 1000 mg compared with placebo was 0.5 (95%
CI 0.3 to 0.7); the NNTp was 6.0 (95% CI 4.1 to 12) (Analysis 1.1).

We judged the quality of this evidence as low, downgraded due to
the small number of studies (moderate number of participants).

Only Steiner 2003 reported this outcome for aspirin 500 mg: 18/111
participants used rescue medication following treatment with
aspirin 500 mg and 38/112 with placebo.

Patient Global Evaluation (PGE) at the end of the study

Two studies (397 participants) reported a PGE at the end of the
study. This was not a prespecified outcome in this review, but it
is frequently used as a measure of overall e�icacy and tolerability
in pain studies, where the top two categories (usually 'good'
and 'excellent' on a 5-point scale) are considered equivalent to
'moderate response' (Dworkin 2008). We chose to analyse this
outcome because of the lack of other information in these studies
and have included it here as a post-hoc analysis. Martínez-Martín
2001 reported at four hours and Steiner 2003 at 24 hours. We
combined the top two categories (4-point-scale: satisfactory, good
(Martínez-Martín 2001), and 5-point scale: good, very good (Steiner
2003)) from both studies to determine the number of participants
who were 'satisfied' with treatment.

1. The proportion of participants who were 'satisfied' at the end of
the study with aspirin 1000 mg was 55% (106/194, range 52% to
57%).

2. The proportion of participants who were 'satisfied' at the end of
the study with placebo was 37% (75/203, range 29% to 47%).

3. The RR for aspirin 1000 mg compared with placebo was 1.5 (95%
CI 1.2 to 1.8); the NNT was 5.7 (95% CI 3.7 to 12) (Analysis 1.2).

We judged the quality of this evidence as low due to the small
number of studies (moderate number of participants), di�erences
in scales and timing for the outcome, and post-hoc nature of the
analysis.

Only Steiner 2003 reported this outcome for aspirin 500 mg: 47/111
participants were 'satisfied' with treatment with aspirin 500 mg,
and 32/112 with placebo.
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Adverse events

Any adverse event

Three studies (723 participants) contributed data for this analysis
for aspirin 1000 mg (Gatoulis 2012; Martínez-Martín 2001; Steiner
2003). Gatoulis 2012 and Martínez-Martín 2001 collected data for
four hours, and Steiner 2003 for 24 hours aMer taking study
medication. Since there was no obvious di�erence between rates
over the di�erent time periods, we combined the data for analysis.

1. The proportion of participants who experienced any adverse
event with aspirin 1000 mg was 16% (65/417; range 9% to 18%).

2. The proportion of participants who experienced any adverse
event with placebo was 14% (42/306; range 9% to 18%).

3. The RR for aspirin 1000 mg compared with placebo was 1.1 (95%
CI 0.8 to 1.5); the NNH was not calculated (Analysis 1.3).

Two studies (405 participants) contributed data for this analysis for
aspirin 500 mg or 650 mg (Peters 1983; Steiner 2003). Peters 1983
collected data for six hours, and Steiner 2003 for 24 hours aMer
taking study medication. Since there was no obvious di�erence
between rates over the di�erent time periods, we combined the
data for analysis.

1. The proportion of participants who experienced any adverse
event with aspirin 500 mg or 650 mg was 16% (32/201; range 12%
to 19%).

2. The proportion of participants who experienced any adverse
event with placebo was 13% (26/204; range 12% to 13%).

3. The RR for aspirin 500 mg or 650 mg compared with placebo was
1.3 (95% CI 0.8 to 2.0); the NNH was not calculated (Analysis 2.1).

We judged the quality of this evidence as low, downgraded due to
the small number of studies and events.

Göbel 2001 reported that adverse events were not di�erent
between aspirin and placebo.

Specific adverse events

Individual adverse events were not consistently reported, and
no analysis was possible. Specific events that were reported
included gastrointestinal upset or dyspepsia, nausea, dizziness,
and somnolence.

Serious adverse events

There were no serious adverse events in any of the studies.

Withdrawals due to adverse events

There were no withdrawals due to adverse events in any of the
studies.

Aspirin versus active comparators

There were insu�icient data for any analysis of aspirin versus
an active comparator. Individual studies reported no significant
di�erences between aspirin and paracetamol alone, paracetamol
plus codeine, peppermint oil, or metamizole, at any of the doses
tested.

D I S C U S S I O N

Summary of main results

Our searches identified only five studies that satisfied our inclusion
criteria, with 767 participants included in comparisons of aspirin
1000 mg with placebo, and 405 participants in comparisons of
aspirin 500 mg or 650 mg with placebo. It is likely that the studies
all used a standard tablet formulation. Participants had moderate
or severe pain at the start of treatment, and took just one treatment
dose per headache episode.

The primary outcome of this review was pain-free at two hours
using any standard method of pain assessment and without the
use of rescue medication, reflecting the updated guidelines for
controlled trials of drugs in TTH issued by the IHS (IHS 2010). None
of the studies reported our primary outcome, or pain-free at any
other time point. Steiner 2003 reported the number of participants
who experienced 'total relief' and 'worthwhile e�ect' at two hours,
an outcome that we considered equivalent to the secondary
outcome of no or mild pain at two hours. This was reported by
78/111 participants with aspirin 500 mg, 78/103 with aspirin 1000
mg, and 61/112 with placebo (very low quality evidence).

Four studies reported an outcome related to group mean pain
intensity and di�erences between groups (Gatoulis 2012; Martínez-
Martín 2001; Peters 1983; Steiner 2003), but they used scales to
measure pain intensity and reported di�erent outcomes, so that
no pooled analysis was possible. Only one of the studies reported
on how missing data were handled (Steiner 2003, used LOCF).
Numerically better results were reported for aspirin 500 mg, 650
mg, and 1000 mg than for placebo (very low quality evidence).

Fewer participants used rescue medication with aspirin 1000 mg
than with placebo, giving an NNTp of 6.0 (95% CI 4.1 to 12) (2
studies, 397 participants, low quality evidence).

Two studies (397 participants) provided dichotomous data for
PGE of treatment at the end of the study. We considered the
top two categories ('satisfied' with treatment) to be equivalent to
'moderate response' (Dworkin 2008). Comparing aspirin 1000 mg
with placebo, the RR for being satisfied with treatment was 1.5 (95%
CI 1.2 to 1.8), and the NNT was 5.7 (95% CI 3.7 to 12). Given the
sparse data, slightly di�erent scales used to measure the outcome,
di�erent time points at which it was measured, and post-hoc nature
of the analysis, these results should be regarded as exploratory and
interpreted with caution. For these reasons, we judged the quality
of the evidence as very low.

There was no significant di�erence between aspirin 1000 mg and
placebo for the number of participants experiencing any adverse
event (3 studies, 723 participants, low quality evidence), and there
were no serious adverse events in any of the studies (5 studies,
1060 participants in comparisons of aspirin 500 mg, 650 mg, and
1000 mg with placebo, very low quality evidence). Specific adverse
events were inconsistently reported and there were too few events
for analysis. They included gastrointestinal upset or dyspepsia,
nausea, dizziness, and somnolence (very low quality evidence).
These adverse event results for single doses cannot be extrapolated
to more frequent use of aspirin.

There were no studies that compared a combination of aspirin
and another active oral treatment with the non-aspirin component
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alone, and there were insu�icient e�icacy data to compare aspirin
with any active comparator.

Overall completeness and applicability of evidence

IHS recommendations regarding outcomes of headache trials
are well regarded (IHS 2010), and oMen, if not always, followed
(Bendtsen 2010; Moore 2014). Studies included in this review
largely predated those recommendations and were inconsistent in
reporting them, which limited the ability to draw useful conclusions
about the e�icacy of aspirin compared with placebo or active
comparators.

Our prespecified outcomes were poorly reported and there
were su�icient data for e�icacy analysis of only the 1000 mg
dose. Consistent reporting of clinically useful outcomes, more
information on di�erent dosages, particularly the lower dose in
combination with another agent, and on fast-acting formulations,
would improve our understanding of the role of aspirin in TTH.

All studies required participants to have frequent episodic TTH; this
is defined as anywhere between 2 and 14 headache days per month.
None of the included studies provided information on the mean
number of headaches experienced by participants before study
entry. We do not know whether the participants in the other studies
were typically experiencing 2 to 5, or 10 to 14 headaches per month.
This might influence the e�icacy of treatments tested in these TTH
studies, but we do not know because the information was missing.
Neither do we know if these results are applicable to people with
infrequent episodic TTH (one headache day per month or less),
which may represent a large proportion of people experiencing this
type of headache who do not consult their doctors or need medical
management, but who use simple analgesics for pain relief.

The overwhelming majority of participants in the included studies
had moderate or severe baseline pain. There is good reason for
this in clinical trials, because it gives sensitivity to demonstrate a
reduction in pain. However, the pain of TTH is usually described as
being of mild to moderate intensity (IHS 2010), so the participants
in these trials may represent a population with headaches that are
more severe and possibly more di�icult to treat than is the norm.

To understand these important methodological points, analysis of
clinical trials at the level of the individual participant is required,
using substantial amounts of data. Such an analysis seems unlikely
at present, but would probably be highly informative for the
development of existing IHS guidance (Bendtsen 2010).

Quality of the evidence

All included studies were both randomised and double-blind; none
contributing data for analysis were considered at high risk of bias
for study conduct. Inconsistent reporting of outcomes; the small
number of studies and lack of data for di�erent doses and for
active comparators; and the small size of some studies were the
major problems that severely limited analyses and downgraded
our assessments of the quality of the results. The direction of results
was consistent within e�icacy analyses.

We judged the overall quality of the evidence as low to very low.

We did not assess selective reporting bias because clinical trials in
TTH have until recently had no framework and so are inconsistent

in outcomes used (Moore 2014). There is no indication of how
selective reporting might create bias in this situation.

Potential biases in the review process

Martínez-Martín 2001 treated two headache episodes with single
doses of the same medication, but it was not clear how the data
were combined for some outcomes; for use of rescue medication,
we were able to use first-episode data only. It is unclear how
this might have a�ected the PGE of treatment and adverse event
outcomes. Göbel 2001 used a cross-over study design and reported
only on participants who completed all four periods of treatment,
but did not contribute to any pooled analyses.

We carried out extensive searches to identify relevant studies, and
consulted widely and internationally for an earlier review (Moore
2014). We think it unlikely that there is a substantial number of
studies that we have missed or are unpublished. However, with
so few data, the existence of only one or two additional trials
could change the results, so the estimates from this review must be
interpreted with caution.

Agreements and disagreements with other studies or
reviews

These results are broadly in agreement with previous reviews
that concluded that ibuprofen, paracetamol, and ketoprofen were
better than placebo (Moore 2014; Verhagen 2006), as well as
the guideline from the EFNS, which recommends ibuprofen as
drug of choice among non-steroidal anti-inflammatory drugs or
paracetamol or aspirin for acute treatment of TTH (Bendtsen
2010). That guideline was not based on a systematic review. The
German evidence-based recommendations for self-medication of
migraine and TTH were based on systematic reviews (Haag 2011),
and included only seven studies that recruited at least some
people with TTH. For self-medication of TTH, it recommended
paracetamol in combination with other analgesics or ca�eine, but
not paracetamol alone.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

For people with frequent episodic tension-type headache

Aspirin 1000 mg may relieve headache pain, but the evidence is very
weak, with few studies and participants, and no data for analysis
of our predefined e�icacy outcomes. We have no information for
people with an occasional headache. Aspirin does not appear to be
associated with more adverse events than placebo when a single
dose up to 1000 mg is taken, but this cannot be extrapolated to
more frequent use.

For clinicians

Aspirin 1000 mg as a standard tablet formulation may relieve
headache pain in more people with frequent episodic tension-type
headache than placebo, but good evidence is lacking. It may be
that a fast-acting formulation of aspirin, or a combination with
paracetamol or ca�eine, might be better, but evidence on this is
also lacking.
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For policy makers

There is insu�icient information on aspirin (doses, formulations,
or outcomes) for policy makers to be able to make strong
recommendations regarding its use in the treatment of tension-
type headache.

For funders

There is insu�icient information on aspirin (doses, formulations,
or outcomes) for funding bodies to be able to make strong
recommendations regarding its use in the treatment of tension-
type headache.

Implications for research

General

Frequent episodic tension-type headache is common and
debilitating. The amount of evidence was limited by reporting
issues, particularly of outcomes; this is a general finding for all TTH
studies, not just those involving aspirin. It is not su�icient just to call
for more studies. What is needed is a better understanding of TTH
studies, in terms of the outcomes that can be reported from clinical
trials, and oMen are not, and the di�erential e�ects of treatments
in people with di�erent degrees of headache frequency. This can
be done from individual participant-level analyses. Given that few
modern studies have been completed or are underway involving
aspirin or other drugs, this would appear to be the research priority
before new studies are commissioned.

Design

The design of studies was generally good, although some studies
were small. Future studies should be adequately powered to detect
the magnitude of any e�ect, not simply a statistical di�erence from
placebo, and could usefully investigate using di�erent doses and
formulations.

Measurement (endpoints)

The measurement of pain is not a major issue as most studies,
especially modern studies, have used standard pain intensity and
pain relief scales. What is at issue are the outcomes reported using
those pain measurements. It is not clear that the International
Headache Society preferred outcome of being free of pain at two
hours is entirely appropriate, and while it is reasonable by analogy
with migraine, it requires substantiating.

Comparison between active treatments

No authoritative comparisons between active treatments is
possible in the present state of knowledge.
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Methods R, DB, PC, parallel groups

Single episode treated with one of the study interventions when PI ≥ moderate

Participants Episodic TTH (IHS criteria) for ≥ 1 year, 2 to 10 episodes/month

Excluded: unable to differentiate migraine or migraine frequency > 1/month

N = 559 (487 for efficacy)

M 183, F 304

Mean age 37 years (range 18 to 66)

Baseline pain ≥ moderate

Interventions Aspirin 1000 mg, n = 223

Paracetamol 300 mg + codeine 30 mg, n = 233

Placebo, n = 103

Rescue medication: usual product at usual dose (no time limit specified)

Outcomes PI: 4-point categorical scale

PR: 5-point categorical scale over 4 h

SPID over 4 h

TOTPAR over 4 h

PID over 4 h

Use of rescue medication

AEs

Notes Oxford Quality Score: R = 1, DB = 2, W = 1. Total = 4/5

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of sequence generation not reported

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Appears to use DD method with aspirin and placebo caplets and paracetamol
and placebo capsules

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Appears to use DD method with aspirin and placebo caplets and paracetamol
and placebo capsules

Gatoulis 2012 
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Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Withdrawals mainly due to non-compliance with study protocol, and not equal
between groups. Does not affect safety results, but imputation method not
mentioned for efficacy results - did not contribute to meta-analysis

Size Unclear risk 103 participants in placebo treatment group

Gatoulis 2012  (Continued)

 
 

Methods R, DB, AC and PC, cross-over study

4 episodes treated, 1 with each study medication

Participants Tension headache (IHS)

Age range 18 to 65 years

N = 44 (completers, included in analysis)

Interventions Aspirin 1000 mg

Peppermint oil (oleum menthae piperitae) solution Ll 170, 10 g

Placebo

Application of solution on forehead and temples, repeated 15 and 30 minutes after start of treatment

Outcomes PI: 5-point scale (0 to 4)

AEs

Notes Oxford Quality Score: R = 2, DB = 2, W = 1. Total = 5/5

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Balanced randomisation using Latin squares

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Capsules of identical appearance, placebo solution masked by adding traces
of peppermint oil

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Capsules of identical appearance, placebo solution masked by adding traces
of peppermint oil

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Completer analysis

Size High risk < 50 participants per treatment group

Göbel 2001 
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Methods R, DB, AC and PC, parallel groups

Single dose of one intervention to treat each of 2 attacks

Participants Episodic TTH (IHS criteria), 2 to 15 episodes/month, previous PR with a non-opioid analgesic

Age range 18 to 65 years

Excluded: allergy or hypersensitivity or contraindication to study drugs; pregnant/breastfeeding; histo-
ry alcohol or drug misuse; headache correlated with hormone contraception

N = 360 (326 treated both attacks)

M 89, F 271

Baseline pain ≥ moderate (mean 5.7/10)

Interventions Aspirin 1000 mg, n = 91

Metamizole 500 mg, n = 82

Metamizole 1000 mg, n = 92

Placebo, n = 91

Rescue medication after 2 h if required

Outcomes PI: 4-point categorical scale over 4 h

PR: 5-point categorical scale over 4 h

TOTPAR4

PGE: 4-point categorical scale at 4 h

Use of rescue medication

AEs

Notes Oxford Quality Score: R = 2, DB = 2, W = 1. Total = 5/5

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer generated

Allocation concealment
(selection bias)

Unclear risk Method of allocation concealment not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk "using the double-dummy technique"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "using the double-dummy technique"

Martínez-Martín 2001 
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Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No mention of imputation, unclear how data from two attacks was combined

Size Unclear risk 50 to 199 participants per treatment arm (82 to 92)

Martínez-Martín 2001  (Continued)

 
 

Methods R, DB, PC, parallel-group trial

Single episode treated with one dose of study medication when pain was ≥ moderate intensity

Participants Headache (tension and tension-vascular) clinically moderately severe, impairing efficiency, previously
responsive to OTC medication: divided into tension headache and tension-vascular headache

Excluded: significant medical history; history other headache type; headache severe enough to render
bed bound; intolerance to study medications

N = 307 completed study (269 evaluated)

M 53, F 216 (evaluated participants)

Mean age 32 years

Baseline pain moderately severe

Interventions Aspirin 650 mg, n = 90

Paracetamol 1000 mg, n = 87

Placebo, n = 92

No rescue medication allowed for 6 h

Outcomes PI: 3-point scale over 6 h

PR: 4-point scale over 6 h

AEs

Notes Oxford Quality Score: R = 1, DB = 2, W = 0. Total = 3/5

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Details of randomisation method not reported

Participants not randomised according to type of headache

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk DD method. "The tablets of each size were identical in appearance"

Peters 1983 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk DD method. "The tablets of each size were identical in appearance"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk May be participants randomised who did not complete. Attrition > 10% due to
protocol violations, no mention of discontinuations by headache type or of im-
putation

Size Unclear risk 50 to 199 participants per treatment arm (87 to 92)

Peters 1983  (Continued)

 
 

Methods R, DB, PC, parallel-group study

Single episode treated with one dose of study medication when pain was ≥ moderate intensity, 1 to 12
h after onset of headache

Participants Episodic tension headache (IHS), < 15/month

Excluded: migraine; pregnant/breastfeeding; history gastrointestinal ulcer/haemorrhage; history alco-
hol or medication misuse

N = 542

M:F ratio about 30:70

Mean age 40 years (SD 12; range 16 to 65 years)

Mean baseline pain ≥ 57/100 (median ≥ 60/100)

Interventions Aspirin 500 mg, n = 111

Aspirin 1000 mg, n = 103

Paracetamol 500 mg, n = 105

Paracetamol 1000 mg, n = 111

Placebo, n = 112

Rescue medication allowed after 2 h

Outcomes PI: 100 mm VAS

PR: 7-point scale

Functional ability: 4-point scale, and time to return to normal function

PGE: 5-point scale

AEs

Notes Oxford Quality Score: R = 2, DB = 2, W = 1. Total = 5/5

Risk of bias

Bias Authors' judgement Support for judgement

Steiner 2003 
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Random sequence genera-
tion (selection bias)

Low risk "Computer generated list"

Allocation concealment
(selection bias)

Low risk Assigned in numerical sequence

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk DD method

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk DD method

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk ITT analysis reported, with LOCF imputation

Size Unclear risk 50 to 199 participants per treatment arm (103 to 112)

Steiner 2003  (Continued)

AC: active controlled; AE: adverse event; DB: double-blind; DD: double-dummy; F: female; h: hour; IHS: International Headache Society;
ITT: intention to treat; LOCF: last observation carried forward; M: male; N: number of participants in study; n: number of participants
in treatment arm; OTC: over-the-counter; PC: placebo controlled; PGE: Patient Global Evaluation; PI: pain intensity; PID: pain intensity
di�erence; PR: pain relief; R: randomised; SD: standard deviation; SPID: summed pain intensity di�erence; TOTPAR: total pain relief; TTH:
tension-type headache; VAS: visual analogue scale; W: withdrawals.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Diamond 1983 Mean headache frequency > 15 days per month (chronic TTH)

Diener 2005 84% of participants had migraine; no separate results for TTH

Glassman 1982 Testing effect of adding tranquilliser to aspirin

Langemark 1987 Mean headache frequency at upper limit (15/month)

NCT01552798 Study terminated, only 9 participants enrolled, no results posted

Nebe 1995 Not stated to be randomised

Ryan 1977 No diagnostic criteria reported, headache frequency unclear (> 1/month) so could include chronic
TTH

von Graffenried 1980 No diagnostic criteria reported, included participants with 'vascular headache'

TTH: tension-type headache.
 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods R, DB (DD), AC and PC, parallel groups

NCT01464983 
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Participants Episodic TTH (diagnostic criteria provided, compatible with IHS), aged 18 to 65 years, men and
women

N = 1115

Interventions Aspirin 500 mg

Aspirin 1000 mg

Ibuprofen 200 mg

Ibuprofen 400 mg

Placebo

Rescue medication: paracetamol

Outcomes Meaningful relief at 2 h

PR: categorical scale, to 4 h

PGE at 24 h

AEs

Notes Completed, no results posted

Request sent to Bayer for further information 30 August 2016; no response as of 15 September 2016

NCT01464983  (Continued)

AC: active controlled; AE: adverse event; DB: double-blind; DD: double-dummy; h: hour; IHS: International Headache Society; PC: placebo
controlled; PGE: Patient Global Evaluation; PR: pain relief; R: randomised; TTH: tension-type headache.
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Comparison 1.   Aspirin 1000 mg versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Participants using rescue medica-
tion

2 397 Risk Ratio (M-H, Fixed, 95%
CI)

0.47 [0.31, 0.70]

2 Participant global evaluation: 'satis-
fied'

2 397 Risk Ratio (M-H, Fixed, 95%
CI)

1.47 [1.18, 1.83]

3 Participants with any adverse event 3 723 Risk Ratio (M-H, Fixed, 95%
CI)

1.07 [0.75, 1.53]

 
 

Analysis 1.1.   Comparison 1 Aspirin 1000 mg versus placebo, Outcome 1 Participants using rescue medication.

Study or subgroup Aspirin 1000 mg Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Martínez-Martín 2001 12/91 25/91 40.71% 0.48[0.26,0.9]

Favours aspirin 1000 mg 50.2 20.5 1 Favours placebo
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Study or subgroup Aspirin 1000 mg Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Steiner 2003 16/103 38/112 59.29% 0.46[0.27,0.77]

   

Total (95% CI) 194 203 100% 0.47[0.31,0.7]

Total events: 28 (Aspirin 1000 mg), 63 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.91); I2=0%  

Test for overall effect: Z=3.74(P=0)  

Favours aspirin 1000 mg 50.2 20.5 1 Favours placebo

 
 

Analysis 1.2.   Comparison 1 Aspirin 1000 mg versus placebo, Outcome 2 Participant global evaluation: 'satisfied'.

Study or subgroup Aspirin 1000 mg Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Martínez-Martín 2001 52/91 43/91 58.38% 1.21[0.91,1.6]

Steiner 2003 54/103 32/112 41.62% 1.83[1.3,2.59]

   

Total (95% CI) 194 203 100% 1.47[1.18,1.83]

Total events: 106 (Aspirin 1000 mg), 75 (Placebo)  

Heterogeneity: Tau2=0; Chi2=3.44, df=1(P=0.06); I2=70.9%  

Test for overall effect: Z=3.45(P=0)  

Favours placebo 100.1 50.2 20.5 1 Favours aspirin 1000 mg

 
 

Analysis 1.3.   Comparison 1 Aspirin 1000 mg versus placebo, Outcome 3 Participants with any adverse event.

Study or subgroup Aspirin 1000 mg Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Gatoulis 2012 38/223 19/103 53.74% 0.92[0.56,1.52]

Martínez-Martín 2001 8/91 8/91 16.54% 1[0.39,2.55]

Steiner 2003 19/103 15/112 29.72% 1.38[0.74,2.57]

   

Total (95% CI) 417 306 100% 1.07[0.75,1.53]

Total events: 65 (Aspirin 1000 mg), 42 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.99, df=2(P=0.61); I2=0%  

Test for overall effect: Z=0.38(P=0.71)  

Favours aspirin 1000 mg 100.1 50.2 20.5 1 Favours placebo

 
 

Comparison 2.   Aspirin 500 mg or 650 mg versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Participants with any adverse event 2 405 Risk Ratio (M-H, Fixed, 95%
CI)

1.25 [0.77, 2.02]
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Analysis 2.1.   Comparison 2 Aspirin 500 mg or 650 mg versus
placebo, Outcome 1 Participants with any adverse event.

Study or subgroup Aspirin
500/650 mg

Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Peters 1983 11/90 11/92 42.15% 1.02[0.47,2.24]

Steiner 2003 21/111 15/112 57.85% 1.41[0.77,2.6]

   

Total (95% CI) 201 204 100% 1.25[0.77,2.02]

Total events: 32 (Aspirin 500/650 mg), 26 (Placebo)  

Heterogeneity: Tau2=0; Chi2=0.41, df=1(P=0.52); I2=0%  

Test for overall effect: Z=0.91(P=0.36)  

Favours aspirin 500/650 100.1 50.2 20.5 1 Favours placebo

 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy (via CRSO)

1. MESH DESCRIPTOR Aspirin EXPLODE ALL TREES (4376)

2. (aspirin or acetylsalicylic acid or salicylic acid):ti,ab,kw. (11042)

3. 1 or 2 (11042)

4. MESH DESCRIPTOR headache (1625)

5. MESH DESCRIPTOR headache disorders EXPLODE ALL TREES (1998)

6. (headache* or cephalgi* or cephalalgi*):ti,ab,kw. (18257)

7. 4 or 5 or 6 (18861)

8. 3 and 7 (345)

Appendix 2. MEDLINE search strategy (via Ovid)

1. Aspirin/ (40952)

2. (aspirin or acetylsalicylic acid or salicylic acid).mp. (67112)

3. 1 or 2 (67112)

4. Headache/ (24837)

5. exp Headache Disorders/ (29633)

6. (headache* or cephalgi* or cephalalgi*).mp. (70841)

7. 4 or 5 or 6 (83551)

8. randomized controlled trial.pt. (428796)

9. controlled clinical trial.pt. (91589)

10.randomized.ab. (324920)

11.placebo.ab. (164048)

12.drug therapy.fs. (1900854)

13.randomly.ab. (228088)

14.trial.ab. (338664)

15.groups.ab. (1434250)

16.or/8-15 (3621582)

17.3 and 7 and 16 (653)

Appendix 3. Embase search strategy (via Ovid)

1. Acetylsalicylic acid/ (180393)

2. (aspirin or acetylsalicylic acid or salicylic acid).mp. (218957)

3. 1 or 2 (218957)

4. exp headache/ (168363)
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5. exp "headache and facial pain"/ (242262)

6. (headach* or cephalgi* or cephalalgi*).mp. (221446)

7. 4 or 5 or 6 (261890)

8. (random* or factorial* or crossover* or cross over* or cross-over* or placebo* or (doubl* adj blind*) or assign* or allocat*).tw. (1497345)

9. Crossover Procedure/ (48554)

10.Double-blind procedure/ (133878)

11.Randomized Controlled Trial/ (419034)

12.8 or 9 or 10 or 11 (1583820)

13.3 and 7 and 12 (1595)

Appendix 4. GRADE: criteria for assigning grade of evidence

The GRADE system uses the following criteria for assigning a quality level to a body of evidence (Chapter 12, Higgins 2011).

1. High: randomised trials; or double-upgraded observational studies.

2. Moderate: downgraded randomised trials; or upgraded observational studies.

3. Low: double-downgraded randomised trials; or observational studies.

4. Very low: triple-downgraded randomised trials; or downgraded observational studies; or case series/case reports.

Factors that may decrease the quality level of a body of evidence are:

1. limitations in the design and implementation of available studies suggesting high likelihood of bias;

2. indirectness of evidence (indirect population, intervention, control, outcomes);

3. unexplained heterogeneity or inconsistency of results (including problems with subgroup analyses);

4. imprecision of results (wide confidence intervals).

5. high probability of publication bias.

Factors that may increase the quality level of a body of evidence are:

1. large magnitude of e�ect;

2. all plausible confounding would reduce a demonstrated e�ect or suggest a spurious e�ect when results show no e�ect;

3. dose-response gradient.
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Appendix 5. Summary of outcomes in individual studies: eDicacy

Study ID Treatment Pain-free at
2 h

Pain-free at
1 h

Pain-free at
4 h

Pain-free at
24 h

≤ Mild pain at
2 h

Other measures of efficacy

Gatoulis 2012 (1) Aspirin 1000 mg, n =
223

(2) Paracetamol 300 mg +
codeine 30 mg, n = 233

(3) Placebo, n = 103

No data No data No data No data No data Median time (h) to complete relief
(95% CI):

(1) 2.6 (2.5 to 3.5)

(2) 2.5 (2.5 to 3.5)

(3) 4.9 (4.5 to > 6.0)

Mean PID at 2 h (from graph, scale 0
to 3):

(1) 1.3

(2) 1.4

(3) 0.8

Göbel 2001 (1) Aspirin 1000 mg, n = 44

(2) Peppermint oil solu-
tion Ll 170, 10 g, n = 44

(3) Peppermint oil + as-
pirin, n = 44

(4) Placebo, n = 44

No data No data No data No data No data No usable data

Martínez-
Martín 2001

(1) Aspirin 1000 mg, n = 91

(2) Metamizole 500 mg, n
= 82

(3) Metamizole 1000 mg, n
= 92

(4) Placebo, n = 91

No data No data No data No data No data 4-point scale (good/ satisfactory)
1st episode:

(1) 57.2% (52/91)

(2) 63.1% (52/82)

(3) 77% (71/92)

(4) 47.2% (43/91)
 
2nd episode:

(1) 63.6% (58/91)

(2) 78.6% (64/82)
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(3) 67.4% (62/92)

(4) 46.3% (42/91)

PI at 2 h: (scale 0 to 10)

(1) 3.10 (SD 2.13)

(2) 2.55 (2.03)

(3) 2.71 (2.25)

(4) 3.67 (2.35)

Peters 1983 (1) Aspirin 650 mg, n = 90

(2) Paracetamol 1000 mg,
n = 87

(3) Placebo, n = 92

No data No data No data No data No data SPID at 2 h (from graph, PI measured
on scale 0 to 2):

(1) 3.2

(2) 3.2

(3) 2.0

Aspirin significantly better than
placebo from 3 h
 
TOTPAR at 2 h (from graph, PR mea-
sured on scale 0 to 3)

(1) 3.6

(2) 3.6

(3) 2.2

Steiner 2003 (1) Aspirin 500 mg, n = 111

(2) Aspirin 1000 mg, n =
103

(3) Paracetamol 500 mg, n
= 105

(4) Paracetamol 1000 mg,
n = 111

(5) Placebo, n = 112

No data No data No data No data Total relief +
worthwhile
effect (from
graph):

(1) 78/111

(2) 78/103

(3) 67/105

(4) 79/111

(5) 61/112

PGE (good or very good):

(1) 47/111

(2) 54/103

(3) 40/105

(4) 50/111

(5) 32/112

PID at 2 h (from graph, PI measured
on scale 0 to 10):

  (Continued)
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(1) 3.6

(2) 3.9

(3) 3.0

(4) 3.5

(5) 2.7

CI: confidence interval; h: hour; PGE: Patient Global Evaluation; PI: pain intensity; PID: pain intensity difference; PR: pain relief; SD: standard deviation; SPID: summed pain
intensity difference; TOTPAR: total pain relief.

  (Continued)
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Appendix 6. Summary of outcomes in individual studies: adverse events, withdrawals, use of rescue medication

 

Study ID Treatment Any AE Serious AE Withdrawals Rescue medica-
tion

Gatoulis 2012 (1) Aspirin 1000 mg, n =
223

(2) Paracetamol 300 mg +
codeine 30 mg, n = 233

(3) Placebo, n = 103

(1) 38/223

(2) 57/233

(3) 19/103

Most mild or mod-
erate (4 severe in
(3))

Most common:
dizziness and som-
nolence

No significant dif-
ference between
groups

None All cause:

(1) 87/272

(2) 64/270

(3) 38/134

No AE withdrawals

No LoE withdrawals

Most withdrawals
due to no qualifying
headache within 2
months and non-com-
pliance with study
protocol

Median time to
use > 6 h in all
groups

Significantly fewer
participants used
rescue medication
with aspirin than
with placebo

Göbel 2001 (1) Aspirin 1000 mg, n = 44

(2) Peppermint oil solution
Ll 170, 10 g, n = 44

(3) Peppermint oil + as-
pirin, n = 44

(4) Placebo, n = 44

AEs not different
between aspirin
and placebo

None Study reported only
on those who com-
pleted all 4 treatment
periods

No data

Martínez-
Martín 2001

(1) Aspirin 1000 mg, n = 91

(2) Metamizole 500 mg, n
= 82

(3) Metamizole 1000 mg, n
= 92

(4) Placebo, n = 91

Any AE:

(1) 8/91

(2) 7/83

(3) 5/95

(4) 8/91

All mild or moder-
ate; dyspepsia most
common

None 4 participants did not
return diaries, so ex-
cluded from analyses

No AE withdrawals

First episode

(1) 13.2% (12/91)

(2) 15.9% (13/83)

(3) 9.8% (9/95)

(4) 27.8% (25/91)
 
Second episode

(1) 14.8%

(2) 9.3%

(3) 14.5%

(4) 23.8%

Peters 1983 (1) Aspirin 650 mg, n = 90

(2) Paracetamol 1000 mg,
n = 87

(3) Placebo, n = 92

Any AE:

(1) 11/90

(2) 13/87

(3) 11/92

None 38 protocol violations

No AE withdrawals

No data
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Steiner 2003 (1) Aspirin 500 mg, n = 111

(2) Aspirin 1000 mg, n =
103

(3) Paracetamol 500 mg, n
= 105

(4) Paracetamol 1000 mg,
n = 111

(5) Placebo, n = 112

Any AE:

(1) 21/111

(2) 19/103

(3) 17/105

(4) 19/111

(5) 15/112
 
All mild, transient

None No protocol violations
in those who had qual-
ifying headache and
took medication

No AE withdrawals

After 2 h

(1) 18/111

(2) 16/103

(3) 27/105

(4) 22/111

(5) 38/112

AE: adverse event; h: hour; LoE: lack of efficacy.

  (Continued)

 

W H A T ' S   N E W

 

Date Event Description

29 May 2019 Amended Contact details updated.

11 October 2017 Review declared as stable No new studies likely to change the conclusions are expected.

 

H I S T O R Y

Protocol first published: Issue 9, 2015
Review first published: Issue 1, 2017

 

Date Event Description

13 January 2017 Review declared as stable See Published notes.
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Institutional support

External sources

• No sources of support supplied

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We have clarified our wording on IHS diagnostic criteria in the 'Description of the condition' section, and have included information on
dosage of aspirin in the 'Description of the intervention' section.

In the protocol, we said that we would "look primarily for studies using aspirin alone, but also seek studies that used aspirin in combination
with another active oral treatment". We have clarified this so that it now reads "We looked primarily for studies using aspirin alone, but
also sought studies that compared a combination of aspirin and another active oral treatment with the non-aspirin component alone".

We have changed the order in which secondary outcomes are reported. The new order is more logical, and is in line with the other reviews
in this series. We have also added a post-hoc analysis of Patient Global Evaluation of treatment as an exploratory analysis, in the absence
of other data.

We have clarified our assessment of potential performance and assessment bias in the 'Methods' section. In this review, all outcomes were
self-assessed, so the same considerations apply to detection bias as performance bias.

In addition, we have modified Appendix 4 (GRADE) to align it more closely with the wording used in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011), and extended the description in the 'Methods' section of the GRADE assessment for exceptional
circumstances to explain possible decisions.

N O T E S

A new search within two years is not likely to identify any potentially relevant studies likely to change the conclusions. Therefore, this
review has now been stabilised until 2022 following discussion with the authors and editors. The review will be re-assessed for updating
in five years. If appropriate, we will update the review before this date if new evidence likely to change the conclusions is published, or if
standards change substantially which necessitate major revisions.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Acetaminophen  [therapeutic use];  Administration, Oral;  Analgesics  [administration & dosage]  [adverse e�ects]  [*therapeutic use]; 
Aspirin  [administration & dosage]  [adverse e�ects]  [*therapeutic use];  Codeine  [therapeutic use];  Dipyrone  [therapeutic use];  Mentha
piperita;  Pain Measurement;  Plant Oils  [therapeutic use];  Randomized Controlled Trials as Topic;  Tension-Type Headache  [*drug
therapy];  Time Factors;  Treatment Outcome

MeSH check words

Adult; Aged; Humans; Middle Aged
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