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Abstract
Background: Epilepsy and primary headache disorders are two relatively common neurological disorders and their
relationship is still a matter of debate. We aimed to estimate the prevalence and clinical features of primary headache
disorders in patients with epilepsy.
Methods: 62 subjects aged ≥ 18 years were recruited from the hospital’s neurology outpatient clinic in the period
from January to April 2018. The subjects were further divided into two equal groups, epileptics and non-epileptics.
They underwent a semi-structured interview including the ILAE 2017 epilepsy classification and the ICHD III-beta
criteria for headache. Patients’ demographic data and clinical characteristics of epilepsy and headache and temporal
relationships between them were assessed. Patients who experienced headaches were grouped based on the type of
headaches and on whether their headaches occurred in the pre-ictal, post-ictal or inter-ictal period.
Results: Primary headache disorders were more common in epileptic group (61.3%) than the non-epileptic group
(32.2%) (p = 0.021). The tension-type headache was the most common (45.2%) followed by migraine-type headache
(12.9%) in the epileptic group. Post-ictal headache was the most common type (29%). Inter-ictal headaches were sig‑
nificantly related to "focal to bilateral tonic–clonic" seizures (p = 0.046). The prevalence of headache among patients
on polytherapy (69.2%) was higher than that of patients on monotherapy (52.9%).
Conclusions: In this study, headache was more common in epileptic patients. TTH was the most represented type of
headache in patients with epilepsy. Headache occurred in patients with epilepsy most frequently during the post-ictal
period.
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Introduction
Primary headache disorders and epilepsy are two of
the most common neurological disorders. They both
do share some similarities as being episodic in nature
and could be triggered by the same triggers, such as as
sleep deprivation. The pathogenesis of both conditions
includes the modification of membrane channel functions and the imbalance of excitatory and inhibitory factors [1]. Several studies were done to test the relation
between headache and epilepsy but with the main focus
on migraine [2–5].
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Headache and epilepsy can be classified according to
their temporal relation into inter-ictal headache (interIH) or peri-ictal headache (peri-IH). Inter-IH is not temporally related to seizures, whereas peri-IH manifests in
their time frame (pre-ictal, ictal and post-ictal) [6, 7].
El-Sherbiny et al. reported the one-year prevalence of
primary headache disorders to be 51.4 with episodic tension-type headache the most common [8]. Several studies were done to estimate the prevalence of epilepsy in
different governorates in Egypt, it ranged from 5.5/1000
to 6.9/1000 [9, 10].
The purpose of this study is to investigate the prevalence and characteristics of primary headache disorders
in patients with epilepsy, and how it differs when compared to the prevalence of primary headache disorders in
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the non-epileptic population which can lead to a better
understanding of the relationship between those conditions which can reflect on management.

Methods
The study was carried out as a case–control cross-sectional analytic study at the neurology outpatient clinic.
The target population included adults attending outpatient neurology clinic from January to April 2018.
Sixty-two subjects were recruited and divided into
two equal groups, one for subjects with epilepsy and the
other for non-epileptic subjects. We excluded patients
who had arrived for a first visit and proved not to be
affected by epilepsy (i.e., psychogenic non-epileptic seizures, syncope), patients with a doubtful epilepsy diagnosis, patients who had only a single seizure, patients who
had secondary headaches, and patients with severe mental retardation, behavioral abnormalities, and learning
disabilities. The control (non-epileptic) group of age and
sex-matched, who had no objective clinical nor paraclinical symptoms/signs of epilepsy.
A diagnosis of epilepsy and epileptic syndromes
according to the 2017 International League Against Epilepsy (ILAE) Commission report [11] and types of seizures were classified as primary generalized, focal with
or without impaired awareness and focal to bilateral
tonic–clonic.
Headache was then classified according to the International Classification of Headache Disorders, 3rd b-version (ICHD-3b) [12] into tension-type headache (TTH)
and migraine. Headache severity was assessed using the
headache impact test (HIT-6) [13]. If the patient had
more than one type of headache, all were assessed and
included. If the patient has had previous or recurrent
headaches, the previous diagnosis (if any) was identified.
Patients’ demographics, epilepsy duration, frequency
of seizures, types of headache, the current antiepileptic
drugs (AEDs) used, and electroencephalography (EEG)
findings. Seizures’ severity was assessed using the seizure
severity index (SSI) [14].
The temporal relationship between headaches and
seizures was recorded. Timing of headache in epileptic
subjects in relation to seizures is classified into interictal headache (inter-IH) or peri-ictal headache (periIH). Peri-IH is further divided into pre-ictal, ictal, and
post-ictal headache [6, 15]. A pre-ictal headache was
defined as a headache starting not more than 24 h before
the seizure and lasting until the onset of a seizure. Ictal
headache was present exclusively during the seizure. A
post-ictal headache was defined as a headache starting
within 3 h after a seizure and ceasing within 72 h after
the attack. Inter-ictal (inter-IH) headache is defined as all
headaches that manifested within a time of the epileptic

Page 2 of 6

seizures and whose attacks were not temporally related
to an epileptic seizure (more than 24 h before or more
than 72 h after the epileptic seizure) [6, 15].
The study protocol was approved by the ethics committee of the faculty of Medicine in September 2017. The
purpose of the study was explained and informed written
consent was taken before taking any data or doing any
investigations. The participants were informed that their
participation was voluntary and that they could withdraw
from the study at any time without consequences. The
participants were assured that all data will be considered
confidential and will not be used outside this research.
The data were transferred to IBM SPSS Statistics
software, version 20. The assessment of the study data
included descriptive statistics (mean, standard deviation)
for numeric variables, and frequency distribution for
categorical variables. The relationship between two categorical variables was assessed with the Chi-squared test.
p-value is considered as significant when p < 0.05 and
highly significant when p < 0.01.

Results
The study comprised 62 patients (32 females, 30 males).
The patient’s demographics and clinical characteristics
relevant to epilepsy and headaches are shown in Tables 1
and 2, respectively.
Headache has a higher prevalence (61.3%) in the epileptic group than the non-epileptic group (32.2%) which
is statistically significant (p = 0.021) (Table 3). Of those
patients with epilepsy who experienced headaches, postictal headaches were most frequent (29%) followed by
inter-ictal headaches (19.4%). In the epileptic group, we
found the prevalence of tension-type headache (TTH)
being the most frequent (45.5%) followed by migraine
(12.9%).
When considered based on seizure type, inter-ictal
headaches were significantly higher (p = 0.04) in patients
with focal to bilateral tonic–clonic seizures, compared to
those with focal and primary generalized seizures; there
was no relationship between the types of seizure and
post-ictal or pre-ictal headaches (Table 4).
Seventeen subjects (56.7%) were on monotherapy,
13 subjects (43.3%) were on polytherapy and one subject wasn’t receiving any medication. Sodium valproate
(53.3%) is the most commonly used followed by carbamazepine (40%), lamotrigine (26.7%), phenytoin (16.7%),
oxcarbazepine (10%), and levetiracetam (6.7%).
Headache was more common in subjects on polytherapy (69.2%) than those on monotherapy (52.9%). There is
no statistically significant relationship between the type
of medication and type of headache. According to the
headache severity index (HIT-6), substantial impact of
headache was more common in the monotherapy group
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Table 1 Patients’ demographics
Epileptic group (n = 31)

Non-epileptic group (n = 31)

No

%

No

%

Male

16

51.6

14

45.2

Female

15

48.4

17

54.8

Test of Sig

p

χ2 = 1.033

0.309

t = 1.071

0.289

Sex

Age
Min–Max

18.0–46.0

19.0–38.0

Mean ± SD

29.16 ± 7.89

27.35 ± 5.10

Median

30.0

27.0

Table 2 Characteristics relevant to epilepsy and headaches
Epilepsy duration (years)

7.50 ± 6.44

Seizures’ frequency in the last year

3.63 ± 3.0

Seizure type
Generalized tonic–clonic

11 (35.4%)

Focal

12 (38.7%)

Impaired awareness seizure (TLE)

6 (19.4%)

Motor seizure with intact consciousness

6 (19.4%)

Focal to bilateral tonic–clonic

8 (25.8%)

Timing of headache
No headache

12 (38.7%)

Pre-Ictal

1 (3.2%)

Post-ictal

9 (29%)

Inter-Ictal

6 (19.4%)

Ictal

1 (3.2%)

Inter-ictal–post-ictal

2 (6.5%)

Headache type
Migraine

4 (12.9%)

TTH

14 (45.2%)

Migraine and TTH

1 (3.2%)

Medication
NO treatment

1 (3.2%)

Monotherapy

17 (56.7%)

Polytherapy

13 (43.3%)

(44.4%) than the polytherapy group (11.1%), with no statistical significance (p = 0.48) (Table 5).

There is no statistically significant relationship between
the type of headache and seizures severity (p = 0.189).
There is no statistically significant relation between EEG
findings and type of headache (p = 0.865).

Discussion
Although headaches are a typical symptom in patients
with epilepsy, they are usually overlooked by patients and
physicians. Understanding both conditions as comorbidities and establishing their true prevalence is expected to
increase the awareness of patients and physicians, and to
establish new treatment strategies in this regard.
Primary headache disorders had a higher prevalence
(61.3%) in the epileptic group than the non-epileptic
group (32.2%) which is statistically significant (p = 0.021).
This is similar to what Wang et al. found in 2014 reporting almost the same prevalence of primary headaches
among patients with epilepsy (60.1%) [16]. This was
slightly higher than what Mainieri et al. found in their
2015 study that was 54% [17]. Cilliler et al. at 2017 also
found the prevalence of primary headaches among
patients with epilepsy to be 56.4% [5].
Tension-type headache was the most frequent primary
headache disorder (45.2%) among epileptic subjects in
this study and that was much higher than its prevalence
in the non-epileptic group (22.6%). Seo et al. in their 2016
study found the prevalence of TTH among epileptics to
be 50% [18] while Mameniskiene et al. reported a 39%
prevalence of TTH [19]. On the other hand, Cilliler et al.

Table 3 Prevalence of headache in epileptic and non-epileptic groups
Epileptic group (n = 31)

Non-epileptic group (n = 31)

No

No

%

χ2

p

5.2476

0.021*

%

Headache
No

12

38.7

21

67.8

Yes

19

61.3

10

32.2
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Table 4 Relation between type of seizure and timing of headache in epileptic group (n = 31)

χ2

Type of seizure

Generalized tonic–
clonic (n = 8)

Focal (n = 12)

Focal to bilateral
tonic–clonic (n = 8)

Absence, typical/
unclassified (n = 3)

No

No

%

No

%

No

%

MC

p

%

Timing of headache
No

4

50.0

7

58.3

1

12.5

0

0.0

6.019

0.110

Pre-Ictal

1

12.5

0

0.0

0

0.0

0

0.0

3.287

0.608

Post-ictal

3

37.5

3

25.0

3

37.5

0

0.0

1.667

0.764

Inter-Ictal

0

0.0

1

8.3

4

50.0

1

33.3

7.105*

0.046*

Inter-Ictal Post-ictal

0

0.0

1

8.3

0

0.0

1

33.3

3.718

0.306

Ictal

0

0.0

0

0.0

0

0.0

1

33.3

5.249

0.100

Table 5 Relation of headache type and severity to the type of medications used in epileptic group (n = 30)
Medications

Monotherapy (n = 17)

Polytherapy (n = 13)

No

%

No

%

No

8

47.1

4

30.8

Migraine

3

17.6

5

38.5

TTH

2

11.8

3

23.1

TTH–migraine

4

23.5

1

7.7

Little to no impact (≤ 49)

3

33.3

5

55.6

Moderate impact (50–55)

2

22.2

3

33.3

Substantial impact (56–59)

4

44.4

1

11.1

χ2

p

3.235

0.417

2.398

0.486

Type of headache

Headache severity (HIT6)

and Mainieri et al. reported a much lower incidence of
TTH (17.2%) [5] and (18.56%) [17], respectively.
Few studies have addressed TTH and epilepsy and no
hypotheses on the relation between the two diseases have
been put forward.
The second most common type of primary headache in
our study was migraine (12.9%) which is slightly higher
than the non-epileptic group (9.6%), but not statistically significant. The prevalence of migraine in patients
with epilepsy varied markedly in the literature and was
reported as 8–24% [2–4, 20, 21]. Another study reported
migraine-type headaches in up to 32.9% of the patients
[22]. The low prevalence of migraine headaches may be
explained by the frequent use of valproate (53.3%) in our
study sample, which is prescribed as one of the preventive treatments for migraine. Cortical spreading depression (CSD) is postulated as the mechanism linking both
migraine and epilepsy [23].
Post-ictal headache was the most common type in our
study reported in nine subjects (29%), all of them had a

tension-type headache. This suggests that TTH could
develop due to proprioceptive stimulants from muscles
caused by motor symptoms that occur during a seizure
[3]. The post-ictal headache frequency reported in our
study was consistent with the post-ictal headache percentages of 19.7–41% reported by previous studies [5, 16,
17].
Pre-ictal headache was found in one case (3.2%). Preictal headaches may be under-reported by patients as a
result of being masked by the epileptic seizure itself, so
the patients are unable to recall precisely the preceding
events.
We found a significant relationship between the type
of seizure and timing of headache with inter-ictal headaches were significantly related to “focal to bilateral
tonic–clonic” seizures (p = 0.046). There was no relationship between the types of seizure and post-ictal
or pre-ictal headaches. Cilliler et al. found that preictal headaches were significantly higher (p = 0.016) in
patients with primary generalized seizures [5].
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The prevalence of headaches among patients on polytherapy (69.2%) was higher than of the monotherapy
group (52.9%). This is consistent with previous studies
reporting that the frequency of headaches was higher
in patients receiving polytherapy, and suggested that
headaches could be frequent in refractory patients
using multidrug therapies [17, 24].
According to the seizures severity index (SSI), most
of the cases were mild (58.2%); five were moderate
(41.75), and one was a severe case. There was no significant relationship between the type of headache and
seizures’ severity (p = 0.189).
Limitations of the study were relatively small sample
size. The retrospective assessment of headaches can
lead to a recall bias, especially for peri-IH in patients
who had their last seizure a long time before the interview. For this reason, the prevalence of pre-IH may be
underestimated in the current study.

Conclusions
In conclusion, the prevalence of primary headaches is
high among epileptic patients. Although headache may
have any temporal relationship with one seizure attack,
post-ictal headache is more common in patients with
active epilepsy and undertreated. Physicians should ask
for PIH and offer specific analgesic treatment. Considering such kind of co-morbidity can result in an appropriate drug selection for both epilepsy and headache.
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