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Abstract
The comorbidity of headache and epilepsy is often seen in neurological practice. The objective of this study was to assess the
prevalence, types of, and risk factors for headache in juvenile myoclonic epilepsy (JME). We assessed a total of 200 patients and
100 healthy controls in our study. Headache was classified in participants using a self-administered questionnaire.
Demographical, clinical features and headache characteristics were recorded. Seizure and headache temporal profiles were noted.
Headachewas present in 111 (56%) patients and 50 (50%) healthy participants. From these patients, 47 (42.3%) JME patients had
migraine [30 (27%) migraine without aura (MO), 17 (15.3%) migraine with aura (MA)], 52 (46.8%) had tension type headache
(TTH), 4 (3.6%) had both migraine and TTH, and 8 (7.2%) had other non-primary headaches. In the healthy control group,
migraine was detected in 16 (32%) subjects, TTH in 33 (66%), both migraine and TTH in 1 (2%) subject. A positive migraine
family history and symptom relief with sleep were more frequent in JME patients (p = 0.01). Headache was classified as inter-
ictal in 82 (79.6%) patients and peri-ictal in 21 (20.4%) patients. In conclusion, the present study revealed that headache
frequency was not significantly different between JME patients and healthy controls (p > 0.05). However, migraine frequency
was higher in JME patients than healthy controls. Some migraine and TTH characteristics were different in between groups. We
suggest that our results support both genetic relationship and shared underlying hypothetical pathopysiological mechanisms
between JME and headache, especially migraine.

Keywords Juvenile myoclonic epilepsy . Headache .Migraine . Tension-type headache . Epilepsy

Introduction

Headache disorders and epilepsies are frequently seen neuro-
logical disorders with paroxysmal clinical manifestations [1].
From a very early era, people have been aware of a link be-
tween headache and epilepsy, but the relationship between the
two is still not fully understood. In 1888, John Hughlings
Jackson mentioned a level of comorbidity between headache
and seizure and in 1994, Ottman and Lipton demonstrated that
migraine and epilepsy were often comorbid [2, 3].

In different studies, migraine frequency was reported as 5–
18% in healthy population and 8–24% in epilepsy patients [2, 4,
5]. In parallel, epilepsy frequency was reported as 0.5–1.5% in
healthy population and 1–17% in migraine patients [6–8]. Risk
factors (positive family history, comorbid affective disorders),
triggering factors (alcohol consumption, menstruation, and irreg-
ularity of sleep), and prophylactic medical agents (valproic acid
and topiramate) are also similar. All suggests common patho-
physiological mechanisms between migraine and epilepsy [3].

Juvenile myoclonic epilepsy (JME) is one of the most com-
mon idiopathic generalized epilepsies characterized by myo-
clonic jerks, generalized tonic-clonic seizures (GTCS), and
absence seizures [9]. The syndrome was first described by
Janz in 1985 [10]. Photosensitivity is reported in 30–90% of
JME patients [11]. Myoclonic seizures and GTCS can be trig-
gered by irregularity of sleep, being woken up, alcohol con-
sumption, stress, menstruation, and deep mental activity [10].

According to the temporal profile, headache in epilepsy can
be either inter-ictal or peri-ictal. Headaches in between seizures
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are known as inter-ictal headache (IIHA). On the other hand,
peri-ictal headache (PIHA), known as seizure-related headache,
has been classified in 3: as ictal headache (IHA—headache
simultaneously or very close in time with seizure), pre-ictal
headache (preIHA—headache preceding a seizure), and post-
ictal headache (postIHA—headache following a seizure). Forty
to sixty percent of all patients with epilepsy present PIHA at
some time during their disease course [12]. In this study, we
aimed to assess the prevalence, types, and risk factors of head-
ache in JME patients in our epilepsy center and to compare the
results with healthy subjects. Seizure and headache temporal
profiles were evaluated.

Patients and methods

Two hundred patients between the ages of 12–55 and under the
medical follow-up of epilepsy outpatient clinics in Bakirkoy
Prof. Dr. Mazhar Osman Training and Research Hospital for
Psychiatric, Neurologic and Neurosurgical Diseases in
Istanbul, Turkey, with a diagnosis of JME due to ILAE
(International League Against Epilepsy) 2010 criteria [13].
One hundred age- and sex-matched healthy volunteers were
enrolled who were at least literate and without any disease.
The ones who were illiterate were excluded. Two questionnaire
forms were newly designed by the investigators: one involving
questions about demographical, social, and clinical properties
of JME patients and the other one involving questions about
headache. Demographical and social properties of healthy vol-
unteers were also noted. Data were collected from chart re-
views and medical records retrospectively and from face-to-
face interviews. Age, sex, educational level, family history of
epilepsy, age of seizure onset, duration of disease, and antiep-
ileptic drug (AED) treatments were recorded. A resistant epi-
lepsy was defined as suffering from more than two myoclonic
seizures a month or more than one GTCS a year.

Headache was classified according to International
Classification of Headache Disorders criteria, III-beta
[14]. For each headache type, questions inquired about
lateralization, localization, quality, and treatment response.
Headache in JME patients was also categorized as IIHA or
PIHA (preIHA, IHA, and postIHA). PreIHA was defined
as a headache starting at most 24 h before seizure onset and
postIHA as headaches starting 3 hours after seizure and
ending in 72 h.

Correlations were searched between headache characteris-
tics and JME clinical manifestations.

The study was approved by the Local Ethic Committee of
Bakirkoy Prof. Dr. Mazhar Osman Training and Research
Hospital for Psychiatric, Neurologic and Neurosurgical
Diseases. (The register number of the ethics committee:
30.12.2014/70787)

Statistical analysis SPSS 21.0 statistical software was used for
statistical analysis. Continuous variables are expressed as the
mean ± SD; categorical variables are presented as frequencies
and percentages. The chi-square test was used to compare the
differences in categorical variables, and the T test was used to
compare the quantitative variables between groups. Avalue of
p < 0.05 was considered statistically significant.

Results

Two hundred JME patients and 100 healthy participants were
enrolled. The mean age was 26.74 ± 8.46 (12–55) years and
28.3 ± 8.85 (12–55) years, respectively. One hundred fifteen
(57.5%) patients and 56 (56%) healthy subjects were female.
The mean age of seizure onset was 15.26 ± 4.1 (9–35) years
and the mean time of disease duration was 10.70 ± 7.28 (1–
35) years. Five patients were drug resistant. One hundred
seventy-six (88%) patients were under monotherapy. The
most frequently used AED were valproic acid (72%) and
lamotrigine (23%).

In a group of 200 JME patients, 111 (56%) indicated head-
ache. Out of 100 healthy controls, 50 (50%) indicated head-
ache. Of 111 JME patients with headache, 70 (63.1%) were
female; of 50 healthy subjects with headache, 30 (60%) were
female. Forty-seven JME patients (23.5%) and 16 controls
(16%) were identified as having migraine. The difference be-
tween the type and frequency of headache in JME patients and
healthy subjects was not significant. Although an increase in
migraine frequency is observed in patients, there are no sig-
nificant differences between the patient and control groups
who have migraine (p > 0.05) (Table 1).

Thirty-three (70.2%) JME patients with migraine had pos-
itive family history of migraine or epilepsy. On the other hand,
only 6 (37.5%) control subjects with positive migraine family
history were migraine sufferers. Family history of migraine or
epilepsy was significantly more frequent in JME patients with
migraine than controls (p = 0.01).

Headache was described as initiated from temple area by
all otherwise healthy controls suffering frommigraine. In JME
group, temple area is also the most frequently noted headache
initiation point (25p/53.2%), followed by vertex (12p/25.5%),
forehead (7p/14.9%), and nucha (3p/6.4%). On the other
hand, temple area was only one initiation point in all the con-
trol group and this difference is significant (p = 0.009).
Headache lateralization, quality, initiation, and progression
characteristics, frequency, and disturbance of sleep were sim-
ilar between groups (p > 0.05) (Table 2).

Twenty-six out of 52 JME patients with TTH (50%) de-
scribed their pain as throbbing, whereas 28 out of 33 control
subjects with TTH (84.8%) described their pain as oppressive
or constrictive. This difference was statistically significant
(p < 0.001). Most of the JME patients with TTH (35p/
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67.3%) described their headache as having a slow initiation
and acceleration. On the other hand, the vast majority of oth-
erwise healthy subjects with TTH (25p/75.8%) noted their
headache as starting slowly with a subsequent rapid accelera-
tion. This difference was statistically significant (p < 0.001).
TTH frequency was less than once a month in 15.4% of JME
patients. On the other hand, TTH frequency was more than or
equal to once a month in all controls. This difference was
statistically significant (p = 0.02) (Table 3).

According to the temporal profile, among 103 JME pa-
tients with primary headache, 82 (79.6%) described IIHA
and 21 (20.4%) described PIHA [8 preIHA ve 13 postIHA].
No statistically significant correlation was found between the
primary headache type and the temporal relation of headache
with seizure (p > 0.05) (Fig. 1).

There were five JME patients with resistant epilepsy, in
which we defined resistant epilepsy as more than two myo-
clonic seizures a month. Among these five JME patients with
resistant epilepsy, four described migraine, whereas only one
described TTH.

Discussion

Headache is one of the most common comorbidities in epilep-
sy. The prevalence of headache in patients with unselected
epilepsy was reported as between 52 and 66% [15–17].

Schankin et al. reported headache prevalence in 75 JME pa-
tients as 63% [15]. Other than that, there is a strong epidemi-
ological association between epilepsy and migraine. The oc-
currence of both disorders in the same individual is also more
frequent than is to be expected on the basis of occurrence by
chance [18]. A prevalence ofmigraine was reported between 8
and 32.9% in respect to unselected epilepsy [8, 16, 17, 19].
Epilepsy prevalence in the migraine population is also high,
ranging between 1 and 17% [20]. Schankin et al. reported
migraine as more frequent among JME patients (41%) [15].
In our study, migraine frequency was 23.5% in JME patients
and 16% in control group. Our control group migraine prev-
alence result (16%) was in line with the data of population-
based migraine prevalence study done in our country in both
2008 (16.4%) and 2013 (16.7%) [21].

Migraine and epilepsy are both episodic disorders charac-
terized by paroxysmal bursts of transient cerebral dysfunction.
The mechanisms underlying the association of migraine and
epilepsy have not been fully understood. Cortical spreading
depression (CSD) is known to be the mechanism taking part in
pathophysiology of migraine [21]. The higher frequency of
migraine in JME might be explained by CSD’s being seen
more often in patients with JME than controls. This is also
consistent with the hypothesis that epileptic foci and CSD
might facilitate each other [22]. Epileptic discharges with or
without additional cortical epileptic signs or symptoms might
stimulate the onset of CSD, resulting in activation of the
trigeminovascular system and in headache [23].

Likewise, epilepsy is more frequent in patients suffering
frommigraine [6–8]. This may be explained by the hypothesis
of excessive neocortical cellular excitability, the common
pathophysiological mechanisms in migraine and epilepsy
[17]. Ionotropic glutamate receptors play roles in both mi-
graine and epilepsy, with N-methyl-Daspartate receptors that
have critical role in CSD in migraine [18]. Some forms of
epilepsy and migraine are known to be channelopathies and
ionic channels seem to be the starting point of a common
mechanism that leads to migraine and epilepsy [17, 18].
Genetic links are also present between the two disorders, par-
ticularly evident in the familial hemiplegic migraine. Also,
anticonvulsants are found to be effective for both migraine
and epilepsy, again pointing an overlap between the two dis-
orders. Our study revealed higher migraine frequency in JME
patients than otherwise healthy control group. However,
whether migraine is more frequent in JME patients compared
to other epileptic syndromes is still unclear. We hope that
following this data, future studies concerning headache in ep-
ileptic syndromes other than JME may help form an idea.

Since JME has a strong genetical background, evident in
fact that there is a positive family history of seizures in at least
40% of JME patients, headache in JME, especially migraine,
is also thought to have a genetical background [24]. Schankin
et al. had reported migraine frequency in first-degree relatives

Table 1 Demographical features and headache types in JME and
otherwise healthy control subjects

JME
N: 111 (%)

Control subjects
N: 50 (%)

p

Gender

• Male 41 (36.9) 20 (40) 0.72
• Female 70 (63.1) 30 (60)

Age 27.89 ± 9.12
(14–55)

30 ± 8.73
(12–50)

0.13

Education level; graduate from;

• Primary or
secondary school

57 (51.4) 28 (56) 0.37

• High school 48 (43.2) 18 (36)

• University 6 (5.4) 4 (8)

Primary headache types

• Migraine 47 (42.3) 16 (32) 0.32
➢ Migraine with aura 17 (15.3) 5 (10)

➢Migraine without aura 30 (27) 11 (22)

• Tension type headache 52 (46.8) 33 (66)

• Both migraine and
tension
type headache

4 (3.6) 1 (2)

Secondary headache types

• Sinusitis 5 (4.5) – –
• Unclassified 3 (2.8) –
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of JME patients as 22.5% [15]. In our study, family history of
migraine or epilepsy in JME patients with migraine (70.2%)
was more frequent. We thought our results may support the
genetically background of migraine in JME patients, probably
more than healthy population.

In our study, relief of pain with sleep is significantly more
common in JME patients with migraine. It is known that ex-
citability of the motor cortex is increased in JME patients and
further enhanced after sleep deprivation, which triggers epi-
leptic seizures. Likewise, irregularity of sleep triggers mi-
graine attacks and sleep relieves pain. According to these
common known facts about sleep effect on seizures and

headache, our data may suggest a common underlying patho-
physiology in both seizures and migraine in JME.

Furthermore, migraine pain duration was found longer in
JME patients. We thought that this may be explained by pa-
tients’ avoidance to take analgesics, due to fear of possible
AED interactions and decreasing seizure threshold. Similar
to our findings, Gameleira et al. showed that migraine dura-
tion was more than 4 h in epilepsy patients [17].

In our study, 4 patients out of 5 drug resistant JME patients
(80%) had migraine. Similarly in literature; Brodtkorb et al.
found migraine in 5 out of 11 subjects with active epilepsy
(45%) and in 4 out of 28 (14%) with epilepsy in remission

Table 2 Characteristics of
migraine in JME patients and
control subjects

JME N: 47 (%) Control subjects N: 16 (%) p
Age 28.63 ± 8.99 (15–55) 24.68 ± 8.44 (13–37) 0.12

Gender

• Male 20 (42.6) 9 (56.2) 0.39
• Female 27 (57.4) 7 (43.8)

Education level; graduate from;

• Primary or secondary school 23 (48.9) 9 (56.2) 0.57
• High school 23 (48.9) 6 (37.5)

• University 1 (2.2) 1 (6.3)

Family history

• None 14 (29.8) 10 (62.5) 0.01*
• Migraine or epilepsy 33 (70.2) 6 (37.5)

Headache features

Duration (hour) 2.59 ± 0.68 2 ± 0 0.001*

Localization/initiation point

• Temple 25 (53.2) 16 (100) 0.009*
• Forehead 7 (14.9) 0 (0)

• Vertex 12 (25.5) 0 (0)

• Nucha 3 (6.4) 0 (0)

Lateralization

• Unilateral 46 (97.9) 16 (100) 1
• Bilateral 1 (2.1) 0 (0)

Frequency

• < 1/month 4 (8.5) 0 (0) 0.56
• ≥ 1/month 43 (91.5) 16 (100)

Beginning

• Starts abruptly 35 (74.5) 15 (93.7) 0.08
• Starts slowly and then rapidly accelerates 1 (2.1) 1 (6.3)

• Starts and accelerates slowly 11 (23.4) 0 (0)

Relief with sleep

• Yes 31 (66) 3 (18.7) 0.001*
• No 16 (34) 13 (81.3)

Awaken from sleep

• Yes 28 (60) 14 (88) 0.06
• No 19 (40) 2 (12)

Quality of pain

• Throbbing 35 (74.5) 16 (100) 0.08
• Oppressive/constrictive 9 (19.1) 0 (0)

• Mixed 3 (6.4) 0 (0)

*p < 0.05
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Table 3 Characteristics of TTH
in JME patients and control
subjects

JME N: 52 (%) Control subjects N: 33 (%) p
Age 28.26 ± 9.39

(14–54)
30.78 ± 7.77 (14–50) 0.12

Gender

• Male 21 (40.4) 11 (33.3) 0.64
• Female 31 (59.6) 22 (66.7)

Education level; graduate from;

• Primary or secondary school 30 (57.7) 19 (57.5) 0.75
• High school 19 (36.5) 11(33.3)

• University 3 (5.8) 3 (9.0)

Headache features

Duration (hour) 2.13 ± 0.59 2.06 ± 0.24 0.09

Localization/initiation point

• Temple 13 (25) 5 (15.2) 0.18
• Forehead 11 (21.2) 6 (18.2)

• Vertex 22 (42.3) 11 (33.3)

• Nucha 6 (11.5) 11 (33.3)

Lateralization

• Unilateral 5 (9.6) 0 (0) 0.15
• Bilateral 47 (90.4) 33 (100)

Frequency

• < 1/month 8 (15.4) 0 (0) 0.02*
• ≥ 1/month 44 (84.6) 33 (100)

Beginning

• Starts abruptly 15 (28.8) 4 (12.1) < 0.001*
• Starts slowly and then rapidly accelerates 2 (3.8) 25 (75.8)

• Starts and accelerates slowly 35 (67.3) 4 (12.1)

Relief with sleep

• Yes 47 (90.4) 31 (93.9) 0.7
• No 5 (9.6) 2 (6.1)

Awaken from sleep

• Yes 6 (11.5) 3 (9.1) 1
• No 46 (88.5) 30 (90.9)

Quality of pain

• Throbbing 26 (50) 4 (12.1) < 0.001*
• Oppressive/constrictive 20 (38.5) 28 (84.8)

• Mixed 6 (11.5) 1 (3)

*p < 0.05
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[25]. Schankin et al. reportedmore frequent headaches in JME
patients, who were suffering frommore than 1 GTCS a month
[15]. All these data suggest higher migraine frequency among
patients suffering from resistant epilepsies. However, our sam-
ple size of drug resistant epilepsy was quite small.

According to the Multicenter Epidemiology of Headache
in Turkey Study (2007), the 1-year prevalence of TTH was
determined as 31.7% [26]. Gameleire reported TTH preva-
lence as 9.2% in epilepsy patients; Schankin et al. reported
TTH prevalence as 40% in JME patients [15, 17]. Our study
revealed TTH frequency in JME patients as 26%. On the other
hand, 33% of otherwise healthy controls declared that TTH
and migraine frequencies were similar among JME patients
with headache (42.3%, 46.8%). Our TTH frequency in JME
was lower than Schankin et al., just like migraine frequency.
We thought that this difference may probably be due to differ-
ent pain thresholds among people from different cultures.

Tension type headaches of JME patients were relieved
mostly by either sleep or spontaneously. Similarly, healthy
subjects with TTH need sleep to get well. This pain charac-
teristic, relief with sleep, just like in migraine, may support the
special effect of sleep-related factors in JME patients.

Another point is the possible clinical similarities of mi-
graine and TTH in JME patients. In our study, what caught
our attention is that some TTH characteristics resembled
migraine-type headache characteristics, such as pain relief
with sleep and being throbbing in nature. In literature, an
electrophysiological similarity of TTH to MO was reported,
supporting the hypothesis that some patients with TTH might
be at the mild end of the migraine spectrum [26].

According to the temporal profile, in our study, IIHA fre-
quency in JME patients were 41%. IIHA was the most fre-
quent type described in JME patients with primary headache,
independent from the primary headache type. In literature,
IIHA frequency in patients with epilepsy was reported as be-
tween 19 and 31% [27, 28]. Of these IIHAs, 50% were TTH,
45.1% were migraine (15.9% migraine with aura, 29.2% mi-
graine without aura), and 4.9% were both TTH and migraine.
Duschaczek et al. reported IIHA frequency in epilepsy pa-
tients as 34.3%; of these, 19% were TTH and 11% were mi-
graine [12]. Same study revealed PIHA frequency as 35%
(62% TTH, 26% migraine). PIHAs were reported as preIHA
in 20% and as postIHA in 80% patients in that study [12]. In
our study, PIHA frequency in JME patients was 10.5%. 61.9%
of PIHA were post-ictal and 38.1% were pre-ictal.
Dushanczek et al. found TTH a little more frequent among
IIHA types; however, study revealed similar frequencies of
primary headache types among IIHAs [12]. Mainieri (2015)
reported migraine predominance in pre- and post-ictal type
headaches [29]. Ito and Sachner report that a majority of ep-
ilepsy patients with PIHA have headaches with characteristics
that fit into IIHA [30]. In our study, migraine and TTH head-
ache frequencies among pre- and post-ictal headaches were

also similar. There was no IHA in our study. Ictal epileptic
headache is diagnosed when headache is the only clinical
feature of epileptiform discharges and resolves after adminis-
trating an intravenous anticonvulsant drug [31]. To put the
diagnosis of IHA in clinics seems hard and may easily be
missed. We thought that in our study, we may have missed
such a difficult diagnosis because our data mostly relied on
self-administered questionnaire results.

In conclusion, present study revealed similar headache
frequencies in between JME and healthy controls.
However, migraine frequency was higher in JME patients,
and TTH was the most frequent headache type in healthy
controls. Family history of migraine or epilepsy was higher
in JME patients. Some pain characteristics of migraine
(duration, localization, and relief with sleep) and some
pain characteristics of TTH (quality, beginning, frequency,
and duration) were different in JME patients and healthy
controls. These differences of headache characteristics
found in JME patients may suggest the role of common
pathophysiology of headache and JME, as well as ongoing
AED treatments. The primary headache types were not
significantly different, whether it was an IIHA or PIHA
headache. In conclusion, we suggest that our results sup-
port the genetic relationship, the shared hypothetical
pathopysiological mechanisms, and prophylactic medical
agents used between JME and headache, especially
migraine.
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