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Abstract Tension-type headache (TTH) is the most pre-

valent headache type in all age groups worldwide,

including patients with advanced age. Because of its high

prevalence and possible association with medical and

psychiatric co-morbidities, TTH has a major socioeco-

nomic impact. The lifetime prevalence of TTH ranges

between 30 and 78 %, and the 1-year prevalence in indi-

viduals over the age of 55 years is 35.8 % (27.8 % in men,

42.4 % in women). Since the prevalence of secondary

headache disorders increases in the elderly, the initial

evaluation of this group of patients with a new-onset

headache or a change in a pre-existing headache pattern

should be directed towards their exclusion. This article

reviews the diagnostic and treatment dilemmas encoun-

tered in elderly patients with tension-type headaches,

highlighting both pharmacological and non-pharmacologi-

cal interventions.

Key Points

Tension-type headache is the most common primary

headache subtype in adults, including the elderly

population.

The prevalence of secondary headaches increases

with age, so careful investigation is required to

exclude them.

The pharmacological management of primary

headaches is divided into acute and prophylactic

treatments. Multiple medical co-morbidities,

polypharmacy and medication intolerance may limit

those options, making alternative approaches, such

as biofeedback and relaxation techniques, of extreme

importance.

1 Introduction

Headache is a common complaint in the elderly, with

tension-type headache (TTH) being the most common

subtype [1]. Despite the decline in the prevalence of TTH

to less than 5 per 1,000 person-years at 55–64 years of age,

many elderly patients with new-onset headache have TTH.

As the elderly population continues to grow, it is impera-

tive for clinicians to be able to manage their headaches.

Special considerations in this population include the higher

prevalence of secondary headache disorders, multiple

medical co-morbidities and polypharmacy. Since the inci-

dence of secondary headache disorders increases with

advanced age, it behoves the treating clinician to search for

‘red flags’ or worrisome features in the history and on

examination, to help identify or exclude secondary
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disorders. Giant cell arteritis, intracranial neoplasm and

intracranial haemorrhage are among the most concerning

ones. Once a primary diagnosis is established, a combi-

nation of pharmacological and non-pharmacological

approaches may be employed in the management of TTH

in the elderly.

2 Diagnostic Criteria and Clinical Features

TTH is divided into three subtypes based on attack fre-

quency (Table 1): an infrequent episodic form, in which

headaches occur on 1 day or less per month; a frequent

episodic form, in which headaches occur on between 1 and

14 days per month for at least 3 consecutive months; and a

chronic form, with 15 or more headache days per month. A

headache diary is often helpful to determine the predomi-

nant subtype, facilitating diagnosis and maximizing treat-

ment. All three subtypes are further subdivided on the basis

of the presence or absence of pericranial tenderness [1].

The most recent International Classification of Head-

ache Disorders (ICHD-3 beta) definition of TTH requires

at least 10 episodes of headache lasting from 30 min to

7 days. At least two of the following should be present:

bilateral location, pressing or tightening (non-pulsating)

quality, mild or moderate intensity, and not aggravated by

routine physical activity [2]. An appropriate history and

physical examination, including neurological examination,

should not suggest any other disorder.

Photophobia and phonophobia cannot both be present.

Nausea and vomiting should be absent in both infrequent

and frequent episodic tension-type headache (ETTH)

forms, but mild nausea may be present in chronic tension-

type headache (CTTH). Moderate to severe nausea and

vomiting precludes the diagnosis of CTTH.

The pain is usually perceived by patients as dull and is

often described as a band-like sensation around the head.

The majority of patients with ETTH experience mild to

moderate pain, which is rarely disabling. Most patients

with TTH lack associated features. In a large Danish study,

Rasmussen et al. [3] described that among 578 subjects

with TTH, only 4.2 % (n = 24) had nausea accompanying

the headache, 0 % had vomiting, 18 % (n = 105) had

anorexia, 10.6 % (n = 61) had photophobia and 12.8 %

(n = 74) had phonophobia. Among the primary headaches,

TTH was the one with less defined characteristics—that is,

it was usually diagnosed by the lack of certain features,

rather than by their inclusion. In this setting, it is difficult to

target treatment, especially when little is known about the

underlying pathophysiology of this condition. In many

studies, patients with migraine have not been excluded;

thus, patients deemed to have TTH could have possibly had

mild or probable migraine instead.

Given the generally lower intensity level of pain and

typical absence of migraine-associated symptoms, patients

with TTH may not seek medical attention for years, leading

to an underestimation of the rate of diagnosis. Without

medical support and advice, these patients are vulnerable to

inadequate and insufficient treatment, medication overuse

and treatment refractoriness. An additional area of caution

for TTH, especially in the elderly population, is the pos-

sibility of medication interactions and adverse effects.

Frequent ETTH and CTTH can be accompanied by sig-

nificant disability and co-morbidity. Risk factors for the

development of chronic TTH in the elderly are similar to

those in the younger adult population and include analgesic

overuse, depression, higher frequency of headaches and co-

morbid pain syndromes [4].

Hypnic headache, a rare primary headache disorder with

predominant onset later in life, can be differentiated by its

relative short duration and occurrence exclusively during

sleep, causing wakening [5]. It is important for it to be

excluded, since its treatment differs from that given for

TTH.

Sleep disruption appears to be a risk factor for headache

attacks and chronification [6]. Nocturnal hypertension,

Table 1 International Classification of Headache Disorders (ICHD-

3 beta) diagnostic criteria for tension-type headache (Cephalalgia,

2013) [2]

Tension-type headache has three key forms:

1. Infrequent episodic: at least 10 episodes occurring on\1 day

per month

2. Frequent episodic: at least 10 episodes occurring on C1 day

but \15 days per month for equal to or more than 3 months

3. Chronic: headache occurring on C15 days per month for more

than 3 months

Tension-type headache must have each of the following

characteristics:

A. At least 10 attacks fulfilling criteria B–E

B. Headaches lasting from 30 min to 7 days (for infrequent and

frequent ETTH only) or from hours to continuous (for CTTH

only)

C. At least 2 of the following 4 characteristics:

1. Bilateral location

2. Pressing or tightening (non-pulsating) quality

3. Mild or moderate intensity

4. Not aggravated by routine physical activity

D. Both of the following characteristics:

1. No nausea or vomitinga

2. No more than one of photophobia or phonophobia

E. Not attributed to another disorder

CTTH chronic tension-type headache, ETTH episodic tension-type

headache
a The diagnostic criteria for CTTH allow for no more than one of the

three features of mild nausea, photophobia or phonophobia
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nocturnal hypoglycaemia and sleep apnoea—all commonly

seen with advanced age—are now recognizable and

potentially treatable pathological states during sleep [7].

Sleep apnoea is highly prevalent in subjects after the age of

60 years and affects older men and women similarly [8],

with a variable prevalence that may reach 87 %, depending

on the study population and inclusion criteria [9].

3 Epidemiology

The lifetime prevalence of TTH ranges between 30 and

78 % [2]. In the Bruneck study in Northern Italy [10], the

1-year prevalence of TTH in the elderly was 35.8 %

(27.8 % in men and 42.4 % in women). In a large Amer-

ican study, Schwartz et al. estimated the 1-year prevalence

of ETTH to be 38.3 %. This percentage was higher among

women than among men in all age, race and education

groups, with an overall prevalence ratio of 1.16. Prevalence

peaked in the 30-year-old age group in both men (42.3 %)

and women (46.9 %). The 1-year prevalence of CTTH was

2.2 % [11].

Despite the fact that the incidence of TTH declines with

age, it has a greater tendency to persist later in life when

compared with migraine, thus having a major socioeconomic

impact. Most elderly persons with new-onset primary

headache have TTH, which may be managed by the primary

care provider, a neurologist or a combination of both.

3.1 Pathophysiology

TTH pathophysiology is still not completely understood.

Despite what the name suggests, TTH is not caused by

tense muscles or stress; rather, these conditions may

exacerbate TTH [1]. Studies utilizing surface electromy-

ography (EMG) and pressure algometry have failed to

yield significant results [12]. Pericranial myofascial ten-

derness is frequent in patients with TTH and migraine, and

may represent a disturbance in pain-modulating pathways,

characterized by peripheral and central neuronal hyperex-

citability in both [13]. Bendtsen proposed that the main

problem in CTTH consists of increased nociceptive input

to supraspinal structures, resulting in central sensitization,

similar to what Olesen [14] had suggested one decade

before. The central neuroplastic changes, on the other hand,

would affect the regulation of peripheral mechanisms and

would therefore increase pericranial muscle activity and

the release of neurotransmitters in the myofascial tissues

[15]. Using voxel-based morphometry neuroimaging,

Schmidt-Wilcke et al. [16] demonstrated reduced grey

matter in central nervous system pain-transmitting net-

works in patients with CTTH but not in patients with

migraine headache and concomitant medication overuse

headache or in control subjects without any history of

headache. The authors were not able to stipulate if the

changes involved in pain-processing structures in CTTH

sufferers represented the cause or the consequence of

chronic head pain. Migraine pathophysiology and its rela-

ted trigeminocervical complex have been well studied in

animal models, with the majority of work conducted by

Goadsby and colleagues. Future studies may help to iden-

tify the overlapping components between those two dis-

orders and may explain why so frequently we see both

headache phenotypes in one individual.

4 Treatment

Few controlled trials of medications have been done in

patients with TTH. This speaks to the observation that

over-the-counter (OTC) medications seem effective, with

little incentive from pharmaceutical companies to test them

systematically or to develop new ones. Even more, most

studies do not exclude a past history of concomitant

migraine disorder, which makes it difficult to draw a

conclusion in terms of the efficacy of the drug being

studied in ‘pure’ TTH.

The treatment of elderly patients with primary headache

disorders is multifaceted, including acute, prophylactic,

transitional [17] and alternative approaches. Co-morbid

disease may mask or complicate headache conditions [18].

Pain disorders in general are often undiagnosed or under-

treated in the elderly [12].

Before starting treatment, it is important to record the

frequency and severity of each attack and the amount of

medication consumed to treat it. This will not only allow

the treating physician to obtain a baseline against which

progress can be evaluated; it can also reveal potential

headache triggers and unmask medication overuse. Anal-

gesic overuse may increase the frequency of TTH and

render it refractory to treatment, although most studies do

not exclude the possibility of those patients having

migraine. It is unclear if pure TTH is susceptible to chro-

nification in the setting of medication overuse [19, 20].

Identifying and managing conditions such as sleep

apnoea, excessive caffeine intake and psychiatric co-mor-

bidities, such as depression and anxiety, are also helpful in

controlling headache progression.

Awareness of drug pharmacokinetics and drug–drug

interactions are mandatory, with additive sedative, anti-

cholinergic and antiarrhythmic effects being examples of

potential problems that physicians may face upon treating

TTH in the elderly [21]. Impaired metabolism, delayed

excretion of drugs and co-morbid cardiovascular risk fac-

tors can limit treatment, making non-pharmacological

options, such as biofeedback and peripheral nerve blocks, a
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better option, even when supportive evidence for such

treatments is less obvious.

The pharmacological treatment of TTH is similar to that

of other headache types and is divided into acute and

preventive treatments. The selected medications for treat-

ment should target not only efficacy but also tolerability.

5 Acute Treatment

Acute treatment is most often done with simple analgesics

(aspirin and paracetamol [acetaminophen), as well as with

non-steroidal anti-inflammatory drugs (NSAIDs) [22].

A double-blind randomized trial found aspirin

500–1,000 mg and paracetamol 1,000 mg statistically

superior to placebo in TTH treatment [23]. Only patients

meeting the International Headache Society diagnostic

criteria for episodic TTH but not those for migraine were

included in the study. NSAIDs are among the most pre-

scribed medication in the United States with over 98 mil-

lion prescriptions filled and an estimated 23 million

Americans using over-the-counter (OTC) NSAIDs in 2012

(Alliance for Rational Use of NSAIDs 2012) [24]. Current

guidelines for chronic pain in elderly persons recognize

that NSAIDs provide better efficacy than paracetamol

(acetaminophen) for relief of osteoarthritis and rheumatoid

arthritis conditions [25, 26].

There is no clear evidence for using one NSAID over

another although some suggest ibuprofen as a first choice

given its favourable side-effect profile [27]. In a random-

ized, double-blind study in 345 subjects with tension-type

headache, Lange et al. [28] compared a single dose of 12.5

or 25 mg ketoprofen versus 200 mg ibuprofen versus

275 mg naproxen sodium and found no statistically sig-

nificant difference among all treatments in this respect. The

study does not clarify if patients with history of concomi-

tant migraine were excluded.

Despite their clear benefit NSAIDs are associated with

potential adverse effects, influenced by patient’s age, co-

morbidities, class of NSAID and dosing. They should be

avoided or used with caution in patients with renal dys-

function, cardiovascular disease [29], haematological dis-

orders [30] or pre-existing peptic ulcer disease [31].

NSAIDs should preferably not be used in conjunction

with aspirin, given the increased risk of gastrointestinal

bleeding [32]. NSAIDs can cause an almost 13-fold

increase in the risk of haemorrhagic peptic ulcer disease in

patients receiving oral anticoagulants [33].

Masso Gonzalez et al. [34] raised the concern of

increased upper gastrointestinal bleeding with cyclo-oxy-

genase (COX)-1 inhibition and even higher rates with

NSAIDs that combine COX-1 and COX-2 inhibition, such

as indomethacin, ketoprofen, ketorolac, naproxen and

piroxicam. It is also known that mortality from peptic

ulcers and associated complications, such as gastrointesti-

nal bleeding, increase with age [35].

Caffeine is a trimethylxanthine derivative which, when

used in moderation, can act as a mild analgesic and anal-

gesic adjunctive for headache, including TTH [36]. Its

mechanism may be related to the antagonism of glial and

neuronal adenosine receptors. Caffeine should be used with

caution because of the risk of caffeine withdrawal head-

aches or, when it is taken in excess, causing overuse

headache.

Regular use of opioids and barbiturates should be

avoided in all primary headaches because of their potential

for abuse and dependency [37]. In addition, opioids have

been linked to central sensitization, making both acute and

prophylactic treatment less responsive [38]. A case–control

study evaluated the association between common medica-

tions prescribed to individuals aged 65 years or more and

injurious falls. Ten of the top 20 most commonly pre-

scribed medications, and in particular those affecting the

central nervous system, such as opioids, significantly

increased the risk of fall injuries [39].

Triptans are commonly used in the treatment of

migraine headache, but their role in the treatment of TTH is

still unclear. Brennum et al. [40] reported that subcutane-

ous administration of 2–4 mg of sumatriptan induced

modest but greater relief than placebo in patients with so-

called TTH. The most common adverse events were a

sensation of heaviness (in 7 patients), nausea (in 4

patients), sedation (in 3 patients), paraesthesias (in 2

patients) and dizziness (in 2 patients), mostly perceived by

those who got the 4 mg dose. The headache diagnosis was

based on the medical history, clinical examination and

evaluation of a diary detailing headache symptoms. The

diagnosis of CTTH was determined according to the IHS

criteria. Three of the patients also had a history of

migraine, but the authors were not clear if a prior or con-

comitant diagnosis of migraine was excluded for all of the

evaluated patients. Triptans may be beneficial in patients

who have TTH with certain migrainous features or who

suffer from both conditions, but more studies are needed to

prove their efficacy in pure TTH [41]. Despite their vaso-

active properties, there is growing evidence suggesting that

the chest symptoms reported with triptans are rarely related

to ischaemic mechanisms [42]. Nevertheless, triptans

should be prescribed with caution in patients with cardio-

vascular risk factors. Current guidelines state that patients

at low risk of coronary heart disease (with one or no risk

factors) can be prescribed triptans without the need for a

more intensive cardiovascular evaluation, while those at

intermediate risk (with two or more risk factors) require

more intensive cardiovascular evaluation before triptans

can be prescribed. Finally, patients with coronary heart
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disease, considered high risk, should not be prescribed

triptans at all. Primary independent risk factors include

cigarette smoking (any amount), elevated systolic blood

pressure, elevated serum total cholesterol and low-density

lipoprotein (LDL) cholesterol levels, low serum high-

density lipoprotein (HDL) cholesterol levels, diabetes

mellitus and advanced age [43].

Caution should be taken regarding possible additive

vasoconstrictor properties of triptans when they are

administered in combination with other vasoactive drugs,

such as ergotamines, especially in elderly patients with

possible occult coronary artery disease. Even more con-

troversial is the concern about co-administering triptans

and selective serotonin reuptake inhibitor (SSRIs), and the

theoretical hypothesis of inducing serotonin syndrome,

based on their pharmacological properties. There is no

current consensus, and weighting risks and benefits for

each patient seems to be the most reasonable approach

[44].

6 Prophylactic Treatment

The tricyclic antidepressant (TCA) amitriptyline has been

shown to be effective in prophylactic treatment of CTTH

[45–47]. Amitriptyline blocks the neuronal reuptake of

serotonin and noradrenaline, although this is not the only

mode of action of its antinociceptive properties. N-methyl-

D-aspartate (NMDA) receptor antagonism and blockade of

muscarinic receptors and ion channels may play a role as

well [48]. In an open-label study, 25 mg/day of amitrip-

tyline was found to significantly reduce the frequency and

duration of chronic but not episodic TTH [49]. TCAs

should be used with caution in the elderly population

because of the potential for anticholinergic side effects,

such as confusion, sedation with an increased risk of falls,

orthostatic hypotension, urinary retention, tachycardia and

electrocardiographic changes, such as QT-interval prolon-

gation [50].

The rates of depression and anxiety disorders are sig-

nificantly higher in the headache population than in the

general population [12]. Depression reduces the quality of

life of these patients [51]. TCAs are probably more

effective for headaches than SSRIs; they are efficacious for

TTH in patients without overt depression [52].

Nortriptyline, a metabolite of amitriptyline, has more

selective noradrenergic reuptake inhibition [53]. Nortrip-

tyline is believed to be better tolerated than amitriptyline

although, in an open-label trial, both drugs were found to

be equivalent for overall adverse effects and discontinua-

tion rates. Weight gain was more common with amitrip-

tyline, while dry mouth was found to be more associated

with nortriptyline [54]. Further studies are needed to

establish their exact efficacy in TTH [17].

Mirtazapine, a generally better-tolerated noradrenergic

and specific serotonergic antidepressant, was recently

demonstrated to be effective in prophylactic treatment of

CTTH. Patients with a history of migraine of \1 day/

month were not excluded from this study [55].

The current studies with SSRIs show effective results in

prophylaxis of migraine [56–59] but, although they are

associated with fewer adverse events than TCAs, there are

not enough data to support use of SSRIs for CTTH

prevention.

Venlafaxine is a selective serotonin and noradrenaline

reuptake inhibitor with a better side-effect profile than

TCAs. Positive results were reported when it was used as a

prophylactic medication in chronic migraine [60, 61]. In a

retrospective study including 56 subjects with CTTH and

114 subjects with migraine, venlafaxine extended release

(XR) 150 mg was safe and effective in reducing the fre-

quency of both TTH and migraine. For the CTTH group,

statistically significant improvement was only noticed after

the second month of treatment. Further randomized con-

trolled trials will be helpful to determine the potential value

of this drug [62].

Tizanidine, a central muscle relaxant, has been effective

in treatment of CTTH [63–65]. In an open-label random-

ized clinical trial in 18 CTTH patients, Bettucci et al. [66]

showed that the combination of tizanidine with amitripty-

line was faster than amitriptyline alone in providing an

improvement in the headache pattern and correlated with

quality of life. In this study, subjects with co-existence of

migraine (according to the IHS criteria) and CTTH were

excluded.

Lampl et al. [13] reported an open study evaluating the

effectiveness and safety of topiramate for the prophylaxis

of CTTH. A total of 46 patients completed 24 weeks of

treatment with topiramate. Headache frequency declined

from 23.50 ± 5.32 to 12.58 ± 6.28 days, with 73 % of

patients achieving a 50 % reduction in headache frequency

at weeks 13–24. Improvements in mood, sleep, quality of

life and severity of pain were also noted. Patients with

concomitant migraine with and/or without aura, or with

headache with migrainous features (including pulsating

pain or aggravation by exercise) and those with analgesic

overuse ([15 days) were not enrolled. Weight loss is a

common adverse effect and should be followed closely.

A randomized double-blind placebo-controlled trial

comparing memantine 20–40 mg/day and placebo did not

demonstrate a substantial effect in prophylactic treatment

of CTTH [67]. The exclusion criteria were a history of

more than one migraine attack per month during the pre-

vious year, serious somatic or psychiatric diseases, overuse
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of analgesics and intake of prophylactic headache

medication.

The role of onabotulinum toxin A for the treatment of

CTTH has still to be established, with mixed data sug-

gesting its effectiveness [68]. Karadaş et al. [69] showed

that the frequency and severity of CTTH were decreased

at the second month after treatment with 50 units of

botulinum toxin A, and this significance continued at the

fourth month after treatment. In a systematic review

published in JAMA, Jackson and colleagues found no

benefit of botulinum toxin A in episodic migraine and

CTTH [70]. Similar ineffective findings were supported

by a 2008 American Academy of Neurology practice

parameter [71].

Peripheral nerve blocks may be effective for TTH, but

the current data are mixed and limited [72]. Given its rel-

ative safety and tolerance, this therapy can be considered in

elderly patients who have failed other treatments.

6.1 Non-pharmacological Approaches

Psychological and non-conventional approaches are

adjunctive measures to treat TTH. Mental stress is not the

underlying cause of TTH, yet for some patients it serves as

a trigger or exacerbating factor [12]. Psychological

stressors, when not identified and appropriately addressed,

can potentially increase the risk of chronification. Huber

and Henrich [73] suggest that stress may have a hyperal-

gesic effect on pathways that have been previously sensi-

tized in CTTH sufferers. Literature reviews support the use

of psychological assessment tools, such as the Minnesota

Multiphasic Personality Index, Beck’s Depression Scale,

Hamilton Anxiety Scale, Zuckerman–Kuhlman Personality

Questionnaire and Sensation Seeking Scale [74]. A range

of psychological therapies, including relaxation training,

cognitive behavioural therapy, biofeedback and mindful-

ness, have demonstrated utility and similar effectiveness in

treating TTH and its associated disability [75–79], although

little research has focused on the elderly population [12].

An uncontrolled series of 16 older headache patients (aged

60–77 years) diagnosed as having tension, mixed or

migraine headache showed beneficial outcomes with vari-

ous combinations of relaxation, cognitive coping and

feedback [80]. Among other reasons, impaired cognition,

such as in dementia, cultural false beliefs and out-of-pocket

costs may be barriers to non-pharmacological treatment

[12].

7 Conclusions

TTH is a common complaint in the elderly and can cause

significant impairment. Since the incidence of secondary

headache disorders increases with advanced age, investiga-

tion is required to exclude underlying pathology. Successful

management of TTH combines pharmacological and non-

pharmacological approaches. Pharmacological management

is divided into acute and preventive treatments. Some of the

available clinical trials do not mention if a previous or

current concomitant history of migraine was excluded,

making it difficult to draw any conclusion, since most of

those medications are known to work for migraine-type

headache. Polypharmacy, co-morbid disorders, impaired

metabolism and drug excretion are common limiting factors

when considering the most effective treatment for elderly

patients with TTH. Non-pharmacological options, such as

biofeedback and relaxation techniques, become fundamen-

tally important in this population of headache sufferers,

especially when acute and preventive medications are poorly

tolerated or contraindicated. However, barriers such as high

costs, impaired cognition and cultural resistance may limit

the use of non-pharmacological treatments. More random-

ized controlled trials are necessary to determine the safest

and most effective treatments in elderly patients with TTH.
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