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ABSTRACT

Introduction: Cluster headaches can occur
with considerable clinical variability. The inter-
and intra-individual variability could contribute
to the fact that the clinical headache phenotype
is not captured by too strict diagnostic criteria,
and that the diagnosis and the effective therapy
are thereby delayed. The aim of the study was to
analyze the severity and extent of the clinical
symptoms of episodic and chronic cluster
headaches with regard to their variability and to
compare them with the requirements of the
International Classification of Headache Disor-
ders 3rd edition (ICHD-3) diagnostic criteria.
Methods: The study was carried out as a cross-
sectional analysis of 825 patients who had been
diagnosed with cluster headaches by their
physician. Using an online questionnaire,
standardized questions on sociodemographic
variables, clinical features of the cluster head-
ache according to ICHD-3, and accompanying
clinical symptoms were recorded.

Results: The majority of patients with cluster
headaches have clinical features that are map-
ped by the diagnostic criteria of ICHD-3. How-
ever, due to the variability of the symptoms,
there is a significant proportion of clinical
phenotypes that are not captured by the ICHD-
3 criteria for cluster headaches. In addition,
change in the side of the pain between the
cluster episodes, pain location, as well as per-
sisting pain between the attacks is not addressed
in the ICHD-3 criteria. In the foreground of the
comorbidities are psychological consequences
in the form of depression, sleep disorders, and
anxiety.
Conclusions: The variability of the phenotype
of cluster headaches can preclude some patients
from receiving an appropriate diagnosis and
effective therapy if the diagnostic criteria
applied are too strict. The occurrence of per-
sisting pain between attacks should also be
diagnostically evaluated due to its high preva-
lence and severity as well as psychological
strain. When treating patients with cluster
headaches, accompanying psychological ill-
nesses should carefully be taken into account.
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Key Summary Points

Why carry out this study?

Cluster headaches can occur with
considerable clinical variability.

The inter- and intra-individual variability
of the phenotype could contribute to the
fact that the clinical headache phenotype
is not captured by too strict diagnostic
criteria, and that the diagnosis and the
effective therapy are thereby delayed.

The aim of the study was to analyze the
severity of the clinical symptoms of
episodic and chronic cluster headaches
with regard to their variability and to
compare them with the requirements of
the ICHD-3 criteria.

What was learned from the study?

The majority of patients with cluster
headaches have clinical features that are
mapped by the diagnostic criteria of the
ICHD-3.

However, due to the variability of the
symptoms, there is a significant
proportion of clinical phenotypes that are
not captured by the ICHD-3 criteria for
cluster headaches.

In addition, sequential change in the side
of the pain, pain location, as well as
persistent pain between the attacks is not
addressed in the ICHD-3 criteria.

The variability of the phenotype should be
taken into account in the diagnostic
criteria in order to allow a fast and
targeted diagnosis as well as the initiation
of an effective therapy.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate

understanding of the article. To view digital
features for this article go to https://doi.org/10.
6084/m9.figshare.14402471.

INTRODUCTION

Cluster headaches are among the most severely
debilitating forms of headache
[2, 12, 13, 35, 37, 38, 53]. The International
Classification of Headache Disorders 3rd edition
(ICHD-3) [21] offers operational criteria for the
diagnosis and classification of cluster head-
aches. Cluster headaches are characterized by
severe unilateral pain. The headache classifica-
tion denotes the localization of the pain as
orbital, supraorbital, and/or temporal. The pain
lasts 15–180 min if the attack is left untreated.
Conjunctival injection and/or lacrimation,
nasal congestion and/or rhinorrhea, eyelid
edema, forehead or facial sweating, as well as
miosis and/or ptosis are listed as autonomous
accompanying symptoms that manifest ipsilat-
erally to the side of the headache. Restlessness
or agitation are grouped as accompanying psy-
chomotor symptoms. At least one accompany-
ing symptom from one or both groups is
required for diagnosis. The attack is frequency
defined as from once every other day to eight
times a day by the International Headache
Classification. The operationalized diagnostic
criteria are listed in Table 1. The ICHD-3 dis-
tinguishes two forms, an episodic and a chronic
cluster headache form. The episodic form is
defined by the fact that at least two cluster
periods occur lasting from 7 days to 1 year
(when untreated) that are separated by pain-free
remission periods of C 3 months. In the
chronic form, such a remission phase is absent
or shorter than 3 months over the duration of at
least 1 year [21].

Despite these explicit and operationally
specified criteria, there is a significant delay in
cluster headache diagnosis in everyday clinical
practice [9, 37, 51]. One reason for this is that
cluster headaches are counted towards the rare
forms of headaches. The 1-year prevalence is
given as about one affected person per 1000
people [42–44, 54]. From a clinical standpoint,
cluster headaches can also occur with
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considerable variability [46, 54]. The inter- and
intra-individual variability of the phenotype
could contribute to the fact that the clinical
headache phenotype is not captured by too
strict diagnostic criteria. Clinical features that
occur in cluster headaches but that are not lis-
ted in the International Headache Classification
could mean that the diagnosis of cluster head-
ache is not made, and other diagnoses are
considered more likely as part of the differential
diagnosis [3, 17, 18, 20, 28, 32, 36, 37, 57].

In order to record the variability of the clin-
ical picture of cluster headaches, we asked 825
patients, who had been diagnosed with episodic
or chronic cluster headaches by their physician,
about the clinical headache phenotype and
compared it with the requirements of the ICHD-
3 criteria. The aim of the study was to record the
type of the clinical symptoms and to analyze
their variability.

METHODS

Study Design

The study was carried out as a cross-sectional
observational cohort analysis of patients who
had been diagnosed with cluster headaches by
their physician. The survey took place between
September and November 2019. An online
questionnaire was developed for this purpose.
The questionnaire contained standardized
questions on sociodemographic variables, clin-
ical features of cluster headache according to
ICHD-3, and accompanying clinical symptoms.
The patients were informed about the survey via
social networks and motivated to participate.
Ethical approval for this study was obtained
from the ethics committee of the University of
Kiel (D 531/19). All study information and
patient consent forms were approved by the
ethics committee. The study was performed in
accordance with the principles of the Declara-
tion of Helsinki of 1964 and its subsequent
revisions.

Table 1 ICHD-3 criteria for cluster headaches [21]

Diagnostic criteria:

A. At least five attacks fulfilling criteria B-D

B. Severe or very severe unilateral orbital, supraorbital, and/or temporal pain lasting 15–180 min (when untreated)a

C. Either or both of the following:

1. At least one of the following symptoms or signs, ipsilateral to the headache:

– Conjunctival injection and/or lacrimation

– Nasal congestion and/or rhinorrhea

– Eyelid edema

– Forehead and facial sweating

– Miosis and/or ptosis

2. A sense of restlessness or agitation

D. Occurring with a frequency between one every other day and 8 per dayb

E. Not better accounted for by another ICHD-3 diagnosis

a During part, but less than half, of the active time-course of 3.1 Cluster headache, attacks may be less severe and/or of
shorter or longer duration
b During part, but less than half, of the active time-course of 3.1 Cluster headache, attacks may be less frequent
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Study Population

A total of 825 patients who had been diagnosed
with cluster headaches by their physician took
part in the survey (for details on the sociode-
mographic variables see Table 2). The partici-
pants were 482 women (58.4%) and 343
(41.6%) men. The mean age was
44.98 ± 11.89 years. On average, the patients
had suffered from cluster headaches for
16.31 ± 11.61 years, and 47.6% had been diag-
nosed with episodic and 52.4% with chronic
cluster headache.

Data Collection

Data on the clinical features and corresponding
variables were recorded using a standardized
online questionnaire using multiple-choice
questions, numerical data, or free text where
appropriate. Participants were recruited via
social networks of cluster headache self-help
groups in cooperation with the German Asso-
ciation of the cluster headache self-help groups
and via online social headache communities in
Germany. Inclusion criterion was a medically
diagnosed cluster headache disorder. Exclusion
criteria were headache without a clear diagno-
sis. The questionnaire consisted of 77 individual

questions. Answering the questions took about
20 min. Multiple participation was prevented
by blocking the browser session ID and setting a
cookie. The diagnosis of a cluster headache
made by a physician was recorded using the
questionnaire. The answers were collected in an
online database. At the beginning of the ques-
tionnaire, subjects were informed that data
were collected anonymously in compliance
with the recommendations of the ethics com-
mittee. They were also informed that due to the
anonymization, it was not possible to revoke
participation in the study after any answers
have been sent.

Bias and Missing Data

Patients without Internet access could not take
part in this study. The study is unable to analyze
cluster headache characteristics from people
who did not voluntarily participate. Missing
data were not assumed for this descriptive
analysis. Complete data were not available for
all variables, so the denominators differ
between individual analyzes.

Statistics

Nominal variables are shown in absolute or
relative (%) frequencies. Continuous variables
are presented with the arithmetic mean and
standard deviation. The Chi-square test was
used to analyze the association between quali-
tative variables. The t test was used to statisti-
cally analyze continuous variables for
significant differences. Correlations were calcu-
lated as the Pearson correlation coefficient and
tested for significance (two-tailed). All statistical
information was based on non-missing data.
The 5% level of significance (alpha = 0.05) was
considered to be statistically significant. The
statistical analyses were carried out using SPSS
27.

RESULTS

Figure 1 shows the frequency distribution of
pain intensity; 35.1% and 58.1% of patients

Table 2 Sociodemographic variables of patients and time
course of cluster headaches (n = 825)

N 825

Women 482

Men 343

Episodic cluster 47.6%

Chronic cluster 52.4%

Age (years) 44.98 ± 11.89

Duration of cluster headache disorder

(years)

16.31 ± 11.61

Age at onset (years) 29.11 ± 12.10

Attack duration (minutes) 122.85 ± 127.16

Attacks per day 3.98 ± 3.19
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reported severe or very severe headache inten-
sities, respectively; 6.7% of the patients reported
a moderate pain intensity.

The localization of the pain (Fig. 2) was
described by 40.5% as unilateral on the left and

45.2% unilateral on the right side. A sequential
bilateral pain localization (cluster attacks alter-
nating bilaterally) was reported by 14.3% of the
patients.

Fig. 1 Frequency distribution of pain intensity

Fig. 2 Frequency distribution of side of cluster headache pain
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Pain was most frequently felt in the orbital
area by 69.9% of patients; 53.7% localized the
pain to the temporal area, 42.3% supraorbital,
and 32.8% in the upper jaw area; 27.8% local-
ized it to the forehead, 25.2% to the neck,

21.5% to the back of the head, and 4.6% to
other regions (Fig. 3).

As the most frequent typical duration of the
pain attacks, untreated or treated unsuccessfully
(Fig. 4), 19.2% of the patients stated a time of

Fig. 3 Frequency distribution of pain location

Fig. 4 Frequency distribution of duration of cluster attacks
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30 min; 54.4% report a duration of between 15
to 60 min, 89.8% of the patients stated that the
pain attacks lasted between 15 to 180 min;
10.2% of the patients described the duration of

the pain attacks between 180 min and longer
than 270 min (Fig. 4).

The most common accompanying symptom
was lacrimation in 58.7% of patients. Nasal
congestion was reported by 54.7%, restlessness

Fig. 5 Frequency distribution of accompanying symptoms of cluster headache

Fig. 6 Frequency distribution of persisting pain between attacks
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by 54.6%, rhinorrhea by 46.4%, sweating by
41.8%, reddening of the eye by 40.4%, ptosis by
35.9%, eyelid edema by 25.5%, and miosis by
13.2% of the surveyed patients (Fig. 5).

Persisting pain in the cluster headache area
between cluster headache attacks was reported
by 47% of the surveyed patients (Fig. 6). The
persisting pain between attacks occurred ipsi-
lateral to the side that is affected by the cluster
attacks in 37% of cases. On the contralateral
side, only 1% of patients reported persistent
pain. Persisting bilateral pain was reported by
9% of the patients.

Patients with chronic cluster headache sig-
nificantly more frequently had persisting
headaches than patients with an episodic
headache form (Fig. 7; Chi-square test
p = 0.002); 39.5% of the patients with chronic
cluster headache reported permanent ipsilateral
headache in the cluster area, 12% of these
patients reported permanent bilateral headache
in the cluster area. In comparison, 34.8% of
those affected with episodic cluster headaches
showed ipsilateral and 5.5% bilateral persisting
headaches in the cluster headache area.

The intensity of the persisting pain between
cluster attacks was stated as moderate in 44% of
the patients, severe in 24.0%, and very severe in
6.7% (Fig. 8); 23.3% of the patients reported
mild headaches. There were no significant dif-
ferences in pain intensity between episodic and
chronic forms.

The most frequently reported attack fre-
quency was two attacks per day, reported by
19% of patients. Around 70% of patients had an
attack frequency of between one and four
attacks per day. More than eight attacks per day
were found in 6.6% of the patients (Fig. 9).

The mean attack frequency was 3.98 ± 3.19
attacks per day. The minimum was one attack,
and the maximum was 28 attacks per day. There
were no significant differences between men
and women with regard to the frequency of
attacks (4.05 ± 3.30 versus 3.89 ± 3.04 attacks
per day). In contrast, in the group of patients
with a chronic form, there were significantly
more attacks per day than in the group with an
episodic form (4.31 ± 3.48 versus 3.63 ± 2.82
cluster attacks per day; t test: p = 0.005).

Fig. 7 Frequency distribution of persisting pain between cluster attacks depending on episodic or chronic form
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Psychiatric disorders such as depression
(19.1%), sleep disorders (16.9%), and anxiety
(12.3%) were most often comorbid with cluster
headaches. Furthermore, a number of other
disorders were found frequently, in particular

allergies (16.4%), obesity (12.1%), orthopedic
(11.2%), neurological (11.1%), as well as other
disorders (Fig. 10).

The cluster attack duration was significantly
longer in women than in men (138.14 ± 140.91

Fig. 8 Frequency distribution of intensity of persisting pain between cluster attacks

Fig. 9 Frequency distribution of attack frequency per day
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versus 103.90 ± 104.89 min; Table 3;
p = 0.000). Patients with a chronic form showed
significantly longer attack durations than
patients with an episodic form (97.90 ± 99.84
versus 147.36 ± 145.23 min; p = 0.000;
Table 4). The attack frequency, recorded as the
average number of attacks per day, was also
significantly higher in the chronic form than in
the episodic form (3.63 ± 2.82 versus
4.31 ± 3.41; p = 0.000). Patients with the epi-
sodic form showed significantly lower attack
intensities than patients with a chronic form
(3.60 ± 0.59 versus 3.42 ± 0.64; p = 0.003). The
duration of the cluster headache disorder was
significantly longer in the chronic form than in
the episodic form (15.09 ± 10.77 versus
17.40 ± 12.21 years; p = 0.004). Patients with a
chronic form had a significantly later onset of
cluster headache than patients with an episodic
form (28.94 ± 11.75 versus
29.27 ± 12.44 years; p = 0.038; Table 4).

There were no significant correlations
between the duration of the attacks and the
attack frequency (Pearson correlation (two-
tailed) - 0.027, p = 0.490). In contrast, there

were significant positive correlations between
the frequency of attacks per day and the age of
the patient (Pearson correlation (two-tailed)
0.092, p = 0.016) and the pain intensity of the
attacks (Pearson correlation (two-tailed) 0.108,
p = 0.005).

Figures 11 and 12 show the frequency dis-
tributions of the medications taken for acute
therapy and for preventive treatment. At the
time of the survey, 67.7% of patients had no
active episode.

DISCUSSION

This study is unique in that it evaluated a
homogeneous large group of cluster headache
patients, well defined by a self-help organiza-
tion, who regard themselves as cluster headache
patients and for whom a diagnosis of a cluster
headache was made by their physician. The
results confirm that the majority of patients
with cluster headaches have clinical features
that are mapped by the diagnostic criteria of
ICHD-3 [21]. However, due to the variability of

Fig. 10 Frequency distribution of accompanying symptoms of cluster headache
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the symptoms, there is a significant proportion
of clinical phenotypes that are not captured by
the ICHD-3 criteria. Severe or very severe pain
intensity (criterion B of the ICHD-3) applies to
93.2% of patients. However, 6.8% showed mild
or moderate pain; 85.7% of the patients showed
unilateral pain, 14.3% showed a sequential
change of side meaning that cluster attacks can
alternate bilaterally. This phenomenon is not
explicitly listed in the diagnostic criteria and
can therefore lead to delays and incorrect diag-
noses in patients with cluster headaches
[1, 9, 46, 53]. The change of side is not specifi-
cally referred to in the diagnostic criteria and in
the notes of the ICHD-3. The most common
pain location was orbital, supraorbital, and/or
temporal. However, around a third of patients
also experienced pain in the upper jaw, neck,
and back of the head. These pain locations have
not yet been considered in the ICHD-3 criteria.
The duration of the headache was 15–180 min
in 89.8% of patients. There were, however,
10.2% of patients with a longer duration of
pain. Patients with this attack duration are not
included in the current headache classification.
The autonomic symptoms lacrimation, nasal

congestion, rhinorrhea, sweating, reddening of
the eye, ptosis, eyelid edema, and miosis are
found in high frequency as accompanying
symptoms, particularly lacrimation, nasal con-
gestion and rhinorrhea. Lacrimation was the
most common accompanying symptom in
58.7% of our patients. In other current analyses,
lacrimation was also found as the most com-
mon accompanying symptom in 58.8% [50].
Psychomotor accompanying symptoms such as
restlessness and agitation were found in 54.6%
of our patients. The data support the special
consideration of these psychomotor symptoms
in addition to the autonomic symptoms as an
independent diagnostic criterion that alone can
justify the diagnosis of a cluster headache
within the framework of criterion C in the
ICHD-3 criteria [21].

Persisting pain between individual cluster
attacks has not yet been explicitly mentioned in
ICHD-3. These were found in 47% of patients
between attacks. Persisting pain occurred ipsi-
laterally in 37%, bilaterally in 9%, and con-
tralaterally in 1% of patients. They are more
common in chronic cluster headache than in
episodic cluster headache. They can contribute

Table 3 Difference of cluster headache characteristics in women versus men

Women Men Significance (t test)

Duration of cluster headache disorder (years) 16.24 ± 11.92 16.40 ± 11.19 p = 0.851

Age at onset (years) 28.69 ± 12.36 29.67 ± 11.73 p = 0.267

Attack duration (minutes) 138.14 ± 140.91 103.90 ± 104.89 p = 0.000

Attacks per day 4.05 ± 3.303 3.89 ± 3.046 p = 0.506

Attack intensity (VRS 0–4) 3.47 ± 0.63 3.55 ± 0.60 p = 0.074

Table 4 Differences in cluster headache characteristics in episodic versus chronic forms

Episodic Chronic Significance (t test)

Duration of cluster headache disorder (years) 15.09 ± 10.77 17.40 ± 12.214 p = 0.004

Age at onset (years) 28.94 ± 11.75 29.27 ± 12.44 p = 0.038

Attack duration (minutes) 97.90 ± 99.84 147.36 ± 145.23 p = 0.000

Attacks per day 3.63 ± 2.820 4.31 ± 3.487 p = 0.000

Attack intensity (VRS 0–4) 3.60 ± 0.59 3.42 ± 0.64 p = 0.003
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Fig. 11 Frequency distribution of acute medication

Fig. 12 Frequency distribution of prophylactic medication
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to a further increase in the level of suffering.
Since persisting pain was reported by almost
half of those affected, it could lead to other
headache and facial pain being considered as a
diagnosis delaying the correct diagnosis of
cluster headache [9, 14–16, 19, 46–48, 51]. The
intensity of the persisting pain was mild or
moderate in 67.3%. However, 24% reported
severe and 6.7% even very severe persisting
pain. If the persisting pain in the interval
between attacks is severe or very severe, it can
delay and make a correct diagnosis more diffi-
cult [10, 11, 30, 31, 56]. Persisting pain may not
respond to the prophylactic treatment effective
for cluster headache attacks and requires further
therapeutic considerations [9, 33, 45, 46, 48].
Little attention has been paid to this situation
so far, and further studies are required.

Regarding the attack frequency, it was found
that 6.6% of the patients had more than eight
attacks per day. The most common attack fre-
quency was between one and four attacks per
day. If more than eight attacks occur per day,
criterion D of the ICHD-3 criteria for cluster
headache is not fulfilled [21] and the diagnosis
cannot be made. When using the classification
for making a diagnosis, it should therefore also
be taken into account that some of the patients
can experience more than eight attacks per day.
With chronic cluster headache, significantly
more and longer attacks occur than with epi-
sodic cluster headache. This fact, besides
chronicity itself, is another cause of increased
suffering in patients with chronic cluster head-
ache [34, 45, 47].

The most frequent comorbidities shown by
this study were psychiatric disorders in the form
of depression, sleep disorders, and anxiety.
Comorbidities were recorded as they were
known to the patients based on their medical
diagnosis and treatment initiated by their
physician(s). These comorbidities can signifi-
cantly increase the level of suffering. Psychiatric
disorders should receive careful attention in the
care of patients with cluster headaches
[7, 22–25, 39, 40, 47].

The analysis shows that the participants in
the study received treatment for acute therapy
and prevention of cluster headaches largely in
line with existing guidelines. This positive

finding may be related to the involvement of
the patient in specialized self-help groups for
cluster headaches with extensive exchange
about therapeutic options. In addition to acute
and prophylactic pharmacological treatment of
cluster headaches, the focus should also be on
providing education, psychotherapeutic inter-
vention and the involvement of relatives.

The age at the onset of the cluster headache
disorder differed between men and women
(28.69 ± 12.3 versus 29.67 ± 11.73 years).
Cluster headache occurs later in life than
migraine. On the other hand, women suffer
significantly longer cluster headache attacks
than men, so that there are significant gender
differences analogous to other studies
[26, 27, 29, 41, 52]. The intensity of the attacks
is also reported to be higher in women than in
men. These data indicate an increased level of
suffering in women with cluster headaches.
Perhaps this is one reason why the proportion
of women in our study was relatively high. The
high proportion of female participants could
also be related to a higher affinity of women to
social networks [49]. Overlap with other head-
ache disorders such as migraine or medication-
overuse headache is also possible. However,
since these headache phenotypes differ mark-
edly, a potential confound is unlikely. The
ICHD-3 specifies a male: female gender ratio of
3:1. This is not reflected in the participating
population. The study was not designed to
analyze prevalence in an epidemiological sense.
The aim was to record the headache phenotype
in an existing cohort of patients who were
diagnosed as cluster headaches in the health-
care setting and who are organized in cluster
headache self-help groups.

In the chronic form, the duration and fre-
quency of the attack were significantly higher
than in the episodic form. It is therefore
important to formulate the correct diagnosis
quickly in order to initiate an effective therapy,
especially in the chronic form. The frequency of
attacks was positively correlated with the age of
the patient and the intensity of the pain. This
also emphasizes the importance of making a
correct diagnosis as well as initiating therapy in
a timely manner.
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The difficulties in diagnosing cluster head-
aches are manifold. They include the relative
rarity of the disorder compared to other forms
of headache, the episodic course and the
neglected training in the diagnosis and treat-
ment of headaches [4, 6, 9, 51, 53, 55]. The
variable clinical picture, as the results of this
study show, is a further contributing factor. The
very strict explicit criteria of ICHD-3 may
exclude some of the patients from the diagno-
sis. For the pain criteria (criterion B), this applies
to pain intensity, pain localization, and pain
duration. In particular, the sequential change of
side between active periods should be taken
into account in the diagnosis and should not be
an argument against the diagnosis of a cluster
headache. The accompanying symptoms of
criterion C of the ICHD-3 comprehensively
describe the most important diagnostic criteria.
This also applies to restlessness and agitation,
which have been given a separate number
under the accompanying criteria and are highly
relevant for the differentiation from migraine
forms. The occurrence of persisting pain
between cluster attacks should also be enquired
about with regard to their high prevalence and
intensity as well as the effect on the level of
suffering in cluster headache patients [5, 8, 12].
When devising the therapeutic plan, it should
be checked whether such persisting pain also
requires a specific treatment; the therapy should
not focus solely on the cluster headache attacks
[51]. Criterion D covers the frequency of attacks
per day. It turns out that 6.6% of the patients
have more than eight attacks per day. If this
situation is not taken into account, misdiag-
noses may result. In the foreground of comor-
bidities in cluster headache are psychiatric
disorders such as depression, sleep disorders,
and anxiety. When treating patients with clus-
ter headaches, these comorbidities should also
be taken into account carefully. They should
not result in cluster headache being regarded as
a psychosomatic illness in the event of diag-
nostic uncertainty [23].

This study has several limitations. By vol-
untarily participating in the study, it is possible
that participants with particularly pronounced
headaches preferentially participated. The
resulting clinical headache phenotype could

thus represent particularly severe forms. We
have tried to capture the headache phenotype
in the most precise way possible by recruiting a
large number of participants. The analysis could
not capture the diagnostic criteria according to
which the patients’ headaches were classified
and diagnosed by their physicians. The diag-
nosis could have been made by the physician
using to the ICHD-3 criteria, but this could not
be verified as part of the study. The patients
were active in cluster headache self-help groups.
It can therefore be assumed that their headache
picture corresponded to the ICHD-3 criteria for
cluster headaches, including probable cluster
headache or a broader cluster headache-like
disorder, which led to the diagnosis of cluster
headache. The basis of the survey was the
headache phenotype, which is treated as cluster
headache in the real-world healthcare setting. It
is possible that some of the cluster headaches
explicitly met the ICHD-3 criteria over certain
periods of time. Others might not meet the
ICHD-3 criteria due to the inter- and intra-in-
dividual variability. In particular, the possible
intra-individual variability should be examined
in further studies. The analyses are based on the
answers given in the questionnaire. False-posi-
tive medical diagnoses cannot therefore be
ruled out. However, this seems unlikely, as the
patients were actively participating in cluster
headache support groups with extensive expe-
rience with the condition. A large proportion of
the patients reported the phenotype from
memory; at the time of the survey, 67.7% had
no active cluster episode. A recall bias can
therefore also be assumed. In view of the very
long course of the disorder, however, the
influence of such a bias can be assumed to be
minor.

CONCLUSIONS

This analysis provides evidence that the major-
ity of patients with cluster headaches have
clinical features that are mapped by the diag-
nostic criteria of the ICHD-3. However, due to
the variability of the symptoms, there is a sig-
nificant proportion of clinical phenotypes that
are not captured by the ICHD-3 criteria for
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cluster headaches. In addition, sequential
change in the side of the pain, pain location, as
well as persistent pain between the attacks
should be considered in the diagnosis and
classification of cluster headaches. The vari-
ability of the phenotype should be taken into
account in order to allow a fast and targeted
diagnosis as well as the initiation of an effective
therapy.
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