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Abstract Primary cough headache, primary exertional

headache and primary headache associated with sexual

activity are distinct entities, even though they share several

features: acute onset, the absence of structural brain disease

and exertional factors as precipitating events. In this short

review, we illustrate the possible treatment strategies on

the basis of information collected from a systematic anal-

ysis of the international literature.
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Background

The second edition of the International Classification of

Headache Disorders (ICHD-II) [1] includes in Chapter IV,

among the ‘‘Other Primary Headaches’’, three forms that

share some clinical characteristics and have similar

underlying pathophysiological mechanisms: primary cough

headache, primary exertional headache and primary head-

ache associated with sexual activity.

These three types of headache have been known and

described in the medical literature since the 1930s [2].

Initially, a headache induced by coughing or by exertion

was considered as an ominous symptom and it was not

until after 1956, when cases of both primary and secondary

headaches provoked by coughing and not precipitated by

physical exercise were described [3]. It became clear that

these three disorders are distinct entities, even though they

share several features: acute onset, the absence of structural

brain disease and exertional factors as precipitating events.

In the following paragraphs, we review treatment strat-

egies for primary cough headache, primary exertional

headache and primary headache associated with sexual

activity, on the basis of information collected from a sys-

tematic analysis of the international literature. We con-

ducted a baseline literature search covering the period

1932–2009, employing available electronic databases

(National Library of Medicine, National Institute of Health,

Embase) and the following medical search terms: cough,

exertional, exercise, strain, orgasmic, sex and headache.

Whenever available, book chapters were also consulted and

considered.

Primary cough headache

The benign interplay between headache and coughing (i.e. in

the absence of any intracranial lesions) is actually well-

known. Primary cough headache was first described in 1932

by Tinel [2], who reported four patients with headache pain
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triggered by a single Valsava manoeuvre or by a very short

series of Valsava-type maneouvres (i.e. by sneezing,

coughing or straining during defaecation). For many years,

cough headache like exertional and sexual headaches were

considered as an alarm signal; until Symonds [3] in 1956 and

Rooke [4], a decade later, recognised some benign or pri-

mary forms of these disorders.

Primary cough headache is considered as a rare disorder,

with a lifetime prevalence of 1% [5]. Typically, onset is

after the fourth decade of life and in some cases, it follows

chest diseases. The clinical picture of this primary head-

ache is very characteristic, and it consists of bilateral pain

(occasionally unilateral) that arises suddenly after the

precipitating event and lasts for between a few seconds and

30 min [1]; it is not associated with any neurovegetative or

local autonomic symptoms. Some patients complain of a

dull, persistent pain between attacks. Unilateral benign

cough headache has also been reported in association with

chronic paroxysmal hemicrania [6].

For this headache to be considered a benign condition,

the ICHD-II criteria [1] specify that structural lesions,

especially in the cerebral posterior fossa, must be ruled out

by diagnostic neuroimaging. Indeed, cough headache is

symptomatic in about 40% of cases and (differently from

what is found in exertional and in sexual headache) in the

largest reported series, the symptomatic forms were even

more frequent than the benign ones [7]. The condition most

frequently associated with cough headache is a type I

Chiari’s malformation [3, 7] while the headache is rarely

secondary to space-occupying lesions in the posterior

fossa, or to carotid, vertebrobasilar or other intracranial

vessel pathologies [8, 9].

While the pathophysiology of secondary cough head-

ache is quite well understood, the aetiology of the benign

form is more obscure. It seems feasible that the headache

derives from a temporal impaction of cerebral structures

situated below the foramen magnum as a result of the

transient increase in intracranial pressure following

increases, during coughing, in intrathoracic and intraab-

dominal pressure. It is possible that in individuals affected

by this headache, the increased intracranial pressure nor-

mally caused by coughing may combine with a lower pain

threshold. Wang and colleagues [10] postulated that the

benign form is the result of cerebrospinal hypervolaemia

which explains the response to treatments that decrease

intracranial pressure, i.e. acetazolamide, indomethacin and

lumbar puncture (see later).

Recently, the same group of researchers investigated the

morphometric characteristics of the posterior cranial fossa

by means of MRI in 18 patients with primary cough

headache compared with age- and sex-matched controls

[11]. The authors reported evidence of posterior fossa

overcrowding in the headache patients, suggesting that this

may be a contributing factor in the pathogenesis of benign

cough headache, probably causing an ‘‘relative’’ obstruc-

tion in the cerebrospinal pathway during coughing.

Treatment of primary cough headache

In view of the short duration of the pain after the precipi-

tating event, the most important therapeutic approach is

prevention. In 1981, in a double-blind study involving two

patients with cough headache, indomethacin, given pro-

phylactically with the dosage of 150 mg per day, emerged

as the first effective drug [12]. The efficacy of indometh-

acin was confirmed in subsequent studies at therapeutic

doses ranging 50–250 mg daily, usually in association with

a proton pump inhibitor in patients requiring long-term

treatment [13, 14].

Case reports of patients responsive to acetazolamide

[10] and methysergide [15, 16] have been published, sug-

gesting that these drugs have a similar mechanism of action

to indomethacin (i.e. reduction of intracranial pressure).

Some authors have reported benefit following lumbar

puncture in patients with cough headache [3, 4, 13]. Raskin

[13] performed lumbar punctures in 14 patients: 6 had

complete relief while 8 did not respond to this treatment;

later on, 6 patients obtained improvement with indometha-

cin. Naproxen [6, 14], ergonovine, IV dihydroergotamine

and phenelzine [14] have also been reported to be effective.

Propranolol caused remission of the disease in one case [15].

Recently, Medrano and colleagues [17] described three

patients with primary cough headache who were intolerant

to indomethacin. They were thus treated with topiramate

which induced a significant improvement in one patient

and a partial response in the other two.

Further reports and studies are needed to clarify the

effective therapeutic options in patients with cough

headache.

Primary exertional headache

Primary exertional headache, as defined by the ICHD-II

criteria [1], is a pulsating headache lasting from 5 min to

48 h, brought on by and occurring only during or after

physical exertion, and not attributed to any other disorder.

Unlike cough headache, where pain can be triggered by

short-lasting trains of efforts (i.e. Valsalva-like manoeu-

vres), in the case of exertional headache, the precipitating

factor is usually sustained by physically strenuous exercise

[7, 18].

Even though a large proportion of individuals with pri-

mary exertional headache also suffer from migraine—46%

in the Vågå study [18] and 54.9% in a survey of adoles-

cents [19]—and exertional headache may have migrainous
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features, exertional headache nevertheless seems to be

essentially different from migraine [20].

For a long time, this headache was considered a relatively

uncommon disorder. In two general population studies that

applied the criteria of the first edition of the International

Headache Society’s ICHD-II of 1988 [21], one in Portugal

and other in Denmark, the prevalence of exertional headache

was estimated to be 0.2 and 1%, respectively [22, 23]. More

recently, in the Vågå study [18] of headache epidemiology,

Sjaastad and Bakketeig [19] reported a 12.9% lifetime

prevalence of exertional headache with a slight but signifi-

cant female preponderance (F:M ratio 1.38). This marked

discrepancy can hardly be explained by chance alone and

probably reflects differences in the study designs or ques-

tioning techniques used. In a community study of students

aged 13–15 years, conducted in Taiwan using the ICHD-II

criteria, Chen et al. reported a lifetime prevalence of 30.4%,

decreasing with age, with girls having a higher prevalence of

exertional headache than boys (36.3 vs. 24.4%, p \ 0.001).

These findings suggest that exertional headache is common

among adolescents, and indeed, in Sjaastad’s studies

[18, 20] as well as in Pascual’s [7] clinical series, exertional

headache seems to be a juvenile headache. Interestingly,

following the onset of benign exertional headache, the

attacks, occurring with a frequency of between one per day

and one every 2 months, recurred over a very variable period

of time usually lasting\20 years. The majority (85.7%) of

Chen et al.’s adolescents reported that exertional headache

occurred occasionally [19]. In the Vågå study, approxi-

mately 40% of the patients experienced exertional headache

only during circumscribed periods of their life which

suggests a role played by predisposing factors that vary

intraindividually [20].

The pathophysiological mechanisms underlying this

form of headache are unknown. Most investigators believe

that these headaches are vascular in origin, hypothesising

that a venous or an arterial distension, secondary to phys-

ical exercise, is the pain-inducing mechanism [24, 25].

The recent finding that patients with primary exertional

headache have a significantly higher prevalence of internal

jugular vein valve incompetence (70% of patients vs. 20%

of controls) suggests that intracranial venous congestion

caused by retrograde jugular venous flow might play a role

in the pathophysiology of this disorder [26].

Treatment of primary exertional headache

The treatment of exertional headache has not been ade-

quately studied and current evidence is not sufficient to

allow the development of treatment guidelines. However,

because of the nature of the disease, specific treatment is

rarely called for. In the Taiwanese study [19], only 13.8%

of the students, mainly those with migrainous features,

used painkillers to treat their exertional headache. Indeed,

this is a benign headache with a self-limiting course and the

intensity of the pain is moderate [18]. It usually takes only

a few episodes for the patient to understand what factors

precipitate single episodes and to learn (often without

consulting a physician) to avoid the physical exertion that

triggers the pain.

This behavioural measure of avoiding or reducing the

precipitating factor is considered the preventive treatment

of choice for exertional headache [27]. When exertion is

unavoidable, indomethacin three times daily is the most

frequently recommended approach, even though no con-

trolled trials have been done to support this recommenda-

tion [28, 29].

Several other drug treatments have been reported to be

effective in small case series. In a retrospective case series

including 16 patients with benign exertional headache,

Pascual et al. [7] reported that ergotamine (unspecified

dose) taken immediately before exercise was subjectively

effective in four patients. Propranolol, given to five

patients, was effective in one case possibly effective in

three cases and ineffective in the remaining patient who

instead had clear benefits with indomethacin. Flunarizine

was tried in two patients and was effective in one. In a

more recent case series, Pascual and colleagues [30],

reported that five patients need preventive treatment,

selected from among nine subjects diagnosed with primary

exertional headache, responded to nadolol or propranolol

1–2 mg/kg per day.

Further studies focusing on the treatment issues in this

headache are necessary.

Primary headache associated with sexual activity

Since the original description in the 1970s [31–33], benign

sexual headache has become a well-defined entity. The

entity ‘‘Headache associated with sexual activity’’ featured

in the first edition of ICHD-II of 1988, in the Chapter

‘‘Miscellaneous headaches unassociated with structural

lesion’’ [21]. In that classification, this form of headache

was subdivided into three subtypes on the basis of the pain

features and the presumed clinical pathophysiological

mechanisms: ‘‘dull type’’ (a muscle contraction type of

headache with bilateral pressure pain that gradually

increases with sexual excitement), ‘‘explosive type’’

(a vascular type of headache with abrupt and throbbing

pain occurring at the moment of orgasm) and ‘‘postural

type’’ (a holocephalic, positional headache developing after

coitus, with many clinical features consistent with low

cerebrospinal fluid pressure headache and presumed to be

related to a dural tear occurring during intercourse). In

ICHD-II [1], this headache was included in Chapter IV
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under the heading ‘‘Primary headache associated with

sexual activity’’ and subdivided, according to the timing of

its onset in relation to sexual activity, into pre-orgasmic

headache (code 4.4.1) and orgasmic headache (code 4.4.2),

with these two subtypes corresponding to the two first types

in the 1988 classification. The third type in the 1988

classification was instead moved to the section of second-

ary headache disorders, where it was denoted ‘‘Headache

attributed to spontaneous (or idiopathic) low CSF pres-

sure’’ (code 7.2.3).

The most common type of primary headache associated

with sexual activity is the explosive one (about 70%), now

called orgasmic headache. However, because of its sudden

onset and its rapid ascent to maximal severity, features that

may suggest a symptomatic headache, it is also the one

most likely to be considered as a ‘‘warning signal’’. At first

onset of orgasmic headache it is mandatory to exclude

secondary headache conditions (such as subarachnoid

haemorrhage and arterial dissection and, more rarely,

intracranial masses), even though they are rare. Studies

have shown that subarachnoid haemorrhage precipitated by

coitus occurs in 4–12% of all cases with saccular aneurysm

and in 4.1% of patients with arterio-venous malformations

[34, 35].

The prevalence of primary headache associated with

sexual activity in the general population is not well-defined

and it is difficult to determine. This is an uncommon, but

probably under-diagnosed and under-reported headache,

because patients often feel embarrassed to give details

about their intimate sexual activities. In the only popula-

tion-based epidemiological study conducted, Rasmussen

and Olesen [5] found a prevalence of about 1% in a 25- to

64-year-old population, similar to that of the other two

primary headaches provoked by exertional factors: cough

headache and exertional headache. In three headache

clinic-based studies, patients fulfilling the criteria for

headache attributed to sexual intercourse ranged from 0.2

to 1.3% [36–38], while a recent Turkish population-based

study reported a prevalence of 1.6%, with an age at onset

and a gender distribution similar to those given in other

reports [39].

This primary headache disorder has a clear male pre-

ponderance (4:1), the mean age at onset showing it to affect

young up to people in the second and third decades of life.

In the German study by Frese and colleagues [38], two

peaks in relation to age at onset were noted, an early peak

between 20 and 24 years and a rather late one, between 35

and 44 years, but the significance of this observation is

unclear.

The duration of the headache pain also varies from

individual to individual. It may last just a few minutes, or

in more severe cases, between a couple of hours and a day.

The common feature in all cases is intense pain in the first

5–15 min, thereafter gradually subsiding. The duration of

the pain is longer in headache with onset during orgasm

than in pre-orgasmic headache (4 vs. 1 h). The location of

the pain is bilateral in 75% of patients. Nausea and phono/

photophobia are uncommon. The literature also reports the

case of one woman who complained of migraine with aura

attacks triggered by orgasm [40].

The occurrence of primary headache associated with

sexual activity is not dependent on specific sexual habits,

although it is most frequent during sexual activity with the

usual partner (94%) or during masturbation (35%) [38, 41].

In some cases, this headache type occurred only during

masturbation [38, 42].

Headache associated with sexual activity frequently

occurs in patients with other types of primary headache,

such as migraine (with a prevalence ranging from 25 to

47%), exertional headache (31–40%) and, more rarely,

cough headache [7, 38, 43, 44]. These associations were

not completely confirmed in an Indian population study, in

which few patients with sexual headache had associated

migraine or other primary headaches and none ever expe-

rienced exertional headache [41]. However, in a recent

case–control study of migraine patients investigating the

comorbidity of migraine and sexual headache, a possible

bilateral and not only unilateral association between these

two primary headache forms was detected [45].

Headache associated with sexual activity has an

unpredictable course, sometimes occurring at regular

intervals, and sometimes occurring sporadically. Osterg-

aard and Kraft [46] reported the clinical course of 26

patients followed up for up to 14 years. Some patients

presented only an isolated episode or a single cluster of

sexual headaches, while most of them had several episodes

without a clearly defined periodicity or regularity. Silbert

and colleagues [43] noted that in the majority of their

patients headache related to sexual activity appeared in

bouts of some weeks or months and disappeared without

any treatment. A recent study confirmed the favourable

prognosis of this condition, recording-remission rates of

69% during a 3-year observation period, and two different

temporal patterns of the disorder: an episodic course with

remitting bouts (most patients) and a chronic course

(approximately a quarter of patients), as observed in other

primary headaches such as cluster headache and paroxys-

mal hemicrania [47].

The pathophysiology of this headache remains unknown

and often speculative. Some years ago, Lance suggested that

excessive muscle contraction (selectively in neck and cra-

nial muscles) during sexual activity is responsible for the

pre-orgasmic type, while a vascular origin has been pro-

posed for the orgasmic type (rapid increases in blood pres-

sure and heart rate during the orgasmic phase), although in

both cases these simple explanations appear incomplete [2].
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There is at least one report of familial sexual headache (four

sisters suffering from orgasmic headache with ‘‘vascular

features’’) [48], but this does not seem enough to support a

genetic basis of the disorder.

Treatment of primary headache associated

with sexual activity

No meta-analyses are available on the treatment of this type

of headache. Randomised trials and case reports showed

good efficacy of short-term prophylaxis with indomethacin

25–100 mg 1–2 h before intercourse in patients with regular

and predictable sexual activity [7, 43, 49]; other non-

steroidal anti-inflammatory drugs (ibuprofen and diclofe-

nac), like analgesics (ibuprofen, paracetamol, diclofenac

and ASA), given after the onset of headache, are of limited

or no value.

A single case study by Evans [50] reported benefit with

naratriptan 2.5 mg 2 h before sexual activity, and recently,

Frese and colleagues also reported, in some patients, a

positive response to triptans taken prior to the sexual

intercourse [47, 51]. Therefore, it seems possible to pro-

pose triptans as a possible alternative for patients not tol-

erating indomethacin.

If the problem persists or in patients with longer lasting

bouts, beta-blockers (propranolol 120–240 mg per day,

metopropolol 100–200 mg per day and diltiazem 180 mg

per day) are recommended as a prophylactic therapy [7, 43,

49, 52]. Lamotrigine, 100 mg daily, was used in the reported

case of migraine with aura occurring after sexual intercourse

[40]. Recently, a Turkish patient with orgasmic headache

responded to single greater occipital nerve injection with

steroid and local anaesthetic [53], but since this headache can

remit spontaneously a natural cessation cannot be excluded.

Once secondary causes have been excluded, people who

suffer from this condition should be reassured that it is rarely

life-threatening. In most cases, the problem will disappear on

its own, because it is a benign disorder often with a self-

limiting course. Patients should also be informed that they are

at higher risk of incidence when tired, stressed, or engaging in

sexual intercourse several times in rapid succession. There are

also some behavioural measures that could be beneficial in

sexual headache, such as changing position, keeping the neck

lower than the trunk, working the lower limbs less, assuming a

passive sexual role [32] and losing weight.
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