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Pattern, Frequency, and Correlates of Seizure-Related Headache in Enugu, 
Southeast Nigeria
Birinus  Adikaibe Ezeala-Adikaibe, Ernest Nwazor1, Obinna  Donatus Onodugo, Innocent Okoye2, Fintan Ekochin3, 
Uchenna N. Ijoma, Ngozi P. Ezeala-Adikaibe4, Nkeiruka Mbadiwe, Nkiru Pauline Onodugo, Chidimma Orah-Okpala

Introduction: The association of headache and epilepsy has long been recognized 
in clinical practice. Primary headache, especially migraine, is episodic and 
shares common genetic and pathologic pathways. Current definition of epilepsy 
underscores the impact of other neurologic comorbidities such as headache in 
the burden of epilepsy. There is a paucity of data on seizure-related headache 
in Nigeria. Objectives: The objectives of this study were to describe the pattern 
and correlates of seizure-related headache among people with epilepsy (PWE) 
attending medical outpatient clinics in Enugu, Southeast Nigeria. Materials and 
Methods: Data were collected from the epilepsy register of PWE attending medical 
outpatient clinics in two teaching hospitals in Enugu. Data were analyzed using 
the SPSS statistical software. Results: The overall prevalence of headache among 
PWE was 48% (73/152). A history of migraine was reported in 3 (2%) of the 
patients. The commonest form of headache was postictal headache 24 (15.8%). 
Preictal headache was reported by 16 (10.5%), out of which 4 (4.5%) were reported 
as possible auras. Headache pain was mainly aching 44 (60.3%) and generalized 
41 (56.2%). Seizure-related headaches correlated with medical history of alcohol 
use (P = 0.04). Positive history of head injury and epilepsy-related head injury 
weakly correlated with having headache (P  =  0.07), respectively. Conclusion: 
PWE often have seizure-related headaches. Such headaches occur mainly after 
seizures. Careful evaluation of PWE should include the burden and impact of 
headache in the lives of these patients.

Keywords: Epilepsy, headache, migraine, Nigeria, seizures

Introduction

E pilepsy is a neurologic disorder characterized by 
an enduring predisposition to generate epileptic 

seizures and is usually associated with neurobiological, 
cognitive, psychological, and social consequences.[1] 
This definition of epilepsy underscores the impact 
of other neurologic comorbidities in the burden 
of epilepsy. Because seizures are paroxysmal, most 
people with epilepsy (PWE) appear normal in-between 
seizures; hence, the impact of comorbidities may easily 
be overlooked. Headache is a common neurologic 

disorder associated with epilepsy.[2,3] Primary headaches, 
especially migraine, have long been associated with 
epilepsy.[3] Both migraine and epilepsy share a common 
genetic predisposition. Some genetic mutations, such 
as CACNA1A and ATP1A2, have been described in 
people with both epilepsy and migraine,[4] and both 
disorders have similar pathophysiologic mechanisms 
including an imbalance between excitatory and 
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inhibitory factors that result in spells of altered brain 
function and autonomic symptoms.[2] Clinically, 
both epilepsy and migraine have similar features and 
follow usually reliable preictal, ictal, and postictal 
manifestations.[5] Furthermore, some anti-seizure drugs 
such as topiramate are effective in the treatment of 
primary headaches.[6]

In developing regions such as Sub-Saharan Africa, 
where epilepsy is underdiagnosed and undertreated, the 
burden of headache in PWE is likely to be huge.[7,8] The 
prevalence of headache in epilepsy varies depending 
on headache subtypes, time of headache, and types of 
seizures.[9-11] Migraine disorders were reported in up to 
31.7% of PWE.[7,10-14] PWE are 2.4 times more likely 
to be diagnosed with migraine than are people in the 
general population.[13]

The association between epilepsy and headache has 
been described as bi-directional,[14,15] and cortical 
cellular hyperexcitability is assumed to be the 
common pathophysiological mechanisms between 
seizures and headache.[16] In migraine, for instance, 
hyperexcitability has been related to cortical spreading 
depression, whereas in seizures it has been related to 
hypersynchronous neuronal discharges.[17,18]

Seizure-related headaches may be classified as interictal, 
ictal, preictal, and postictal.[17,18] Interictal headaches 
in PWE are common and tend to occur independent 
of seizures[10,11,19,20]; nevertheless, it may also be the 
only ictal manifestation of an epileptic seizure.[21,22] 
Infections may cause headaches and trigger seizures 
which may appear as seizure-related. Headache is also 
a common side effect of some anti-epileptic drugs.[23] 
Preictal headache may represent an aura in some focal 
seizures.[11]

The co-occurrence of epilepsy and headache (primary 
or secondary) will increase the burden of epilepsy. This 
burden may be higher in women than men, and peak in 
the second and third decades of life corresponds to the 
peak ages of epilepsy and primary headache.

The general aim of this study was to describe the 
pattern and correlates of seizure-related headache 
among PWE attending medical outpatient clinics in 
Enugu, Southeast Nigeria.

Materials and Methods

This cross-sectional study was performed in the medical 
outpatient clinics of the University of Nigeria Teaching 
Hospital Enugu and Enugu State University Teaching 
Hospital. Data were collected from the epilepsy register 
of PWE attending the medical outpatient clinic of 
both hospitals. All patients gave their consent before 

recruitment into the epilepsy register database. Data 
were retrieved from the register using a structured 
questionnaire that included sociodemographic variable, 
history of seizure-related headaches, history of primary 
headaches as well as other variables. Patients with 
psychogenic seizures or suspected psychogenic seizures 
were not included in the database of the register 
and thus were also excluded from the index study. 
Questionnaires were filled by the key investigator or 
research assistants. Based on the available information 
in the database, PWE with cognitive impairment and 
those with single epileptic seizures were not included in 
the current study. Cases of incomplete data or illegible 
data were also excluded.

Headache was classified based on the time of 
occurrence relative to an epileptic seizure. Interictal 
seizures were defined as headaches that occur long 
(at least 24 h) before or after seizures. The subtype of 
headaches was classified based on when most headache 
occurred based on clients’ subjective feelings. Preictal 
headache was defined as headache that occurs in close 
association with seizures or evolving into a seizure. 
Ictal headache was defined as headache that occurs 
when seizure has started in clients with focal seizures, 
and postictal headache was defined as headache that 
occurs after seizures or on awakening from postictal 
sleep. Ethical clearance was obtained from the Ethics 
Committee of the teaching Hospitals.

Sample size was calculated using the Cochrane 
formula[24]: N= (z2pq)/e2, where N is the required sample 
size, z the 95% confidence level, and e the desired level 
of precision of 0.05. p is 6.4% which is the estimated 
prevalence of migraine in Enugu[20] and q is the value 
1−p.

N  =  (1.96)2 (0.064  × 0.936)/0.0025 =81.4. Assuming 
90% response rate, in order to compensate for attrition, 
a minimum of 89 patients were selected from the pool 
of medical outpatients registered in the unit.

Statistical methods
The SPSS version 22 (IBM Corporation, New York, 
NY, USA) was used for database management and 
statistical analysis. Data were presented in tables. 
The statistical methods included Student’s t-test for 
unpaired observations and χ2 test for comparison of 
categorical data. Distribution of headache subtypes 
and types of seizures were calculated as the percentage 
of participants. Mean and median were calculated and 
values were presented as graphs where applicable. In 
all, P  <  0.05 was regarded as statistically significant. 
Conclusions were drawn at this level of significance at 
95% confidence level.
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Results

One hundred and fifty-two PWE were reviewed during 
the period of the study. A  little more than half  were 
males (53.3%), whereas 71 (46.7%) were females. The 
male-to-female ratio of those screened was 0.9:1. Most 
participants were aged 20–34  years with a mean age 
of 33.6 (15.3) years. Males were older than females by 
almost 7 years (P < 0.01). Other characteristics of the 
population are shown in Table 1. Most of them stopped 
at (or completed) secondary school (7–12  years of 
formal education). Medical comorbidities and risk 

factor for epilepsy showed that head injury was the 
commonest risk factor reported. Hypertension was 
noted in 12.5% and stroke in 6.6%. Alcohol was used 
by 30.3% and 0.1% sniffed glue [Table 1].

Seizure characteristics
Table 2 shows some relevant seizure characteristics. 
Epilepsy on an average started more than 10  years 
earlier in females (P  <  0.01). The age of onset of 
epilepsy is shown in Figure 1. The mean age of onset 
was lower in females (P < 0.01). About 11.2% of the 
patients started having seizures after 49  years (18.5% 

Table 1: Age and gender distribution of the patients
Gender Male (%) Female (%) Total (%) P-value
N (%) 81 (53.3) 71 (46.7) 152 (100) 0.37
Age (years)     

  Mean age (sd) 36.9 (17.4) 29.7 (14.2) 33.6 (15.3) 0.01

  Median age 30 25 27  

Age group     

  <20 5 (26.1) 10 (14.1) 15 (9.9)  

  20–24 18 (33.3) 21 (29.6) 39 (25.7)  

  25–29 14 (17.3) 15 (21.1) 29 (19.1)  

  30–34 9 (11.1) 12 (16.9) 21 (13.8)  

  35–39 9 (11.1) 12 (16.9) 12 (7.9)  

  40–44 3 (3.7) 3 (16.9) 5 (3.3)  

  45–49 5 (6.2) 2 (2.8) 7 (4.6)  

  50–54 5 (6.2) 1 (1.4) 6 (3.9)  

  55–59 4 (4.9) 1 (1.4) 5 (3.3)  

  ≥60 9 (11.1) 4 (5.6) 13 (9.9)  

Level of education     

  No education 10 (12.3) 5 (7) 15 (9.9)  

  Primary 27 (33.3) 5 (7) 32 (21.1)  

  Secondary 31 (38.3) 49 (6) 80 (52.6)  

  Tertiary 13 (16) 12 (16.9) 25 (16.4) <0.01

Level of education     

  Hypertension 11 (13.6) 8 (11.3) 19 (12.5)  

  Stroke 9 (11.1) 1 (1.4) 10 (6.6)  

  Diabetes 2 (2.5) 1 (1.4) 3 (2)  

  HIV/AIDS 3 (3.7) — 3 (2)  

  Dementia 5 (6.2) 2 (2.8) 7 (4.6)  

  Mental retardation 1 (1.2) 3 (4.2) 4 (2.6)  

  Alcohol abuse 3 (3.7) 2 (2.8) 5 (3.3)  

  Ataxia 1 (1.2) — 1 (0.7)  

  Blindness — 1 (1.4) 1 (0.7)  

  Down’s syndrome — 1 (1.4) 1 (0.7)  

  History of head injury 16 (19.8) 16 (22.5) 32 (21.1)  

  History of brain surgery 1 (1.2) 1 (1.4) 2 (1.3)  

  Heart failure 1 (1.2) — 1 (0.7)  

  Rheumatoid arthritis — 1 (1.4) 1 (0.7)  

Substance use     

  Alcohol 34 (42) 12 (16.9) 46 (30.3)  

  Cigarette 7 (8.6) 3 (4.2) 10 (6.6)  

  Snuff 7 (7.4) — 7 (4.6)  

  Marijuana 6 (7.4) — 7 (4.6)  

  Glue — 1 (1.4) 1 (0.7)  
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males and 2.8% females). Most patients had clinical 
features suggestive of focal seizures but this was not 
statically significant. About 24.3% (37) visited the clinic 
less than 24 h after having seizures, whereas 6-month 
seizure freedom was 9.9%.

Seizure-related headaches
Pattern and gender distributions of headache are shown 
in Table 3. Three out of the 152 PWE reported a past 
medical history of migraine and 48% had headaches 
overall. There was no statistical difference on the gender 
distribution of headache occurrence (P = 0.36). Most 
headaches occurred after seizures 24 (15.8%), followed 
by preictal headache was reported by 16 (10.5%). 
Four (25%) of those with preictal headache reported a 
headache that frequently ended with seizures (possible 
ictal headache). Interictal headache was reported in 
20 (13.2%) of the subjects, whereas 13 (8.6%) reported 
having experienced all forms of headache. Subjective 

assessment of headache revealed that they were 
mainly aching 44 (60.3%), generalized 41 (56.2%), and 
less likely to be occipital (9.6%). The proportion of 
headache type by timing is shown in Figure 2. Seizure-
related headaches correlated with medical history of 
alcohol use (P = 0.04). Positive history of head injury 
and epilepsy-related head injury weakly correlated with 
having headache (P = 0.07, respectively) [Table 4].

Discussion

Headache and epilepsy are the two common neurologic 
disorders reported in adult Nigerians.[25,26] The severity 
of both disorders varies widely and may be complicated 
by one another in the same subject. The frequency and 
pattern of seizure-related headache, however, has not 
been studied in the country.

The general characteristics of  the subjects as well as 
seizure characteristics are similar to those of  previous 
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Figure 1: Age of onset of epilepsy (%)

Table 2: Gender distribution of seizure characteristics
Gender Male (%) Female (%) Total (%) P-value
Age of onset     
  Mean age (sd) 26.3 (21.7) 14.4 (14.9) 20.9 (19.7) <0.01
  Median age 18 12 17  
Seizure type     
  Focal 40 (49.4) 44 (62) 84 (55.3)  
  Generalized 41 (50.8) 27 (38) 68 (44.7) 0.12
Last seizure episode     
  < 24 h 17 (21) 20 (28.2) 37 (24.3)  
  1–7 days 22 (27.2) 12 (16.9) 34 (22.4)  
  1–4 weeks 15 (18.5) 12 (16.9) 27 (17.8)  
  1–6 months 12 (14.8) 11 (15.5) 23 (15.1)  
  >6 months 8 (9.9) 8 (11.3) 16 (10.5)  
  Do not remember 7 (8.6) 8 (11.3) 15 (9.9) 0.7
  Total 81 (53.3) 71 (46.7) 152 (100)  
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studies and reports from the African continent[25-28]; 
however, there was a small peak after 49 years (11.2%). 
This may be related to the wide range of  comorbidities 
reported in this study; many of  which are strong risk 
factors for epilepsy in older adults. This finding may 
suggest a changing pattern in the age of  onset and 
etiology of  epilepsy. We also recorded a high rate of 
head injury among these patients, a factor which is 
supported by high rates of  road traffic accidents and 
violence in the community.[29,30] Substance use has 
long been recognized as a cause of  epilepsy,[31] and 
this study supports that. Some of  the substances used 
by the patients may be due to epilepsy-related mood 

problems. Finally, it is also important to note that 
these substances are possible causes of  headaches.[32,33]

Seizure characteristics showed a younger mean age of 
onset in females. This may be attributed to a better health-
seeking behavior among females. Another possible 
reason may be the high number of cardiovascular 
diseases and stroke which are traditionally commoner 
in males and are known to occur later in life. More 
PWE had seizures that could be clinically characterized 
as focal reflecting the high rates of epilepsy risk factors, 
especially head injury reported in the study. A previous 
study has reported a higher rate of focal seizures in the 
region.[26] Six-month seizure freedom in the index study 
was a mere 9.9%, whereas 24.3% reported within 24 h 
of seizures. Local experiences suggest that assessing 
seizure control among Nigerians living with epilepsy 
is difficult because of patients get lost to follow-up 
and many stop their medications arbitrarily.[28] Thus, 
reasons for poor seizure control many range from non-
adherence to medications, use of non-orthodox means 
of treatment, and use of fake drugs.[34,35]

Review of headache characteristics did not show any 
no gender differences in the distribution of the various 
variables studied. The overall prevalence of headache in 
PWE was 48% similar in males and females. A study from 
Lithuania reported a higher prevalence of headache in 
PWE, but like the index study, there was no statistically 
significant sex-related difference in the prevalence of 
primary among PWE.[8] In community-based studies, 
the prevalence of primary headache is usually greater in 
females than in males.[25]

Table 3: Characteristics of seizure-related headaches
Gender Male (%) Female (%) Total (%) P-value
History of headaches 37 (49.2) 36 (52.1) 73 (48) 0.36
History of migraine 2 (2.5) 1 (1.4) 3 (2) 0.55
Timing of headaches     
  Preictal 7 (8.6) 9 (12.7) 16 (10.5)  
    Headache aura (ictal) 3 (4.3) 1 (2.8) 4 (4.5)  
  Postictal 13 (16) 11 (15.5) 24 (15.8)  
  Interictal 12 (4.8) 8 (11.3) 20 (13.2)  
  All types 5 (6.2) 8 (11.3) 13 (8.6) 0.68
Quality of pain     
  Aching 20 (54.1) 24 (66.7) 44 (60.3)  
  Throbbing 15 (40.5) 11 (30.6) 26 (35.6)  
  Pulling 2 (5.4) 1 (2.8) 3 (4.1) 0.52
Location of pain     
  Frontal 6 (16.2) 7 (19.4) 13 (17.8)  
  Temporal 2 (5.4) 6 (16.7) 8 (11)  
  Occipital 5 (13.5) 2 (5.6) 7 (9.6)  
  Generalized 22 (59.5) 19 (52.8) 41 (56.2)  
  Unspecified 2 (5.4) 2 (5.6) 4 (5.5) 0.47
  Total 81 (53.3) 71 (46.7) 152 (100)  

22%

33%

28%

17%

TIMING OF HEADACHE
Pre ictal Post ictal Inter ictal All types

Figure 2: Timing of headaches
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About 2% in the index study had a previous history of 
migraine. Epidemiologic connections between migraine 
and epilepsy have long been established.[7,9,19,20] The 
prevalence of epilepsy in people with migraine ranges from 
1% to 32.9% with a median of 5.9%, while the prevalence 
of migraine in PWE from 8% to 15%.[7-9,12,19,20] Ottman 
and Lipton[13] reported a migraine prevalence of 24% 
among PWE and 26% in the relatives with epilepsy. They 
also found that migraine was 2.4 times higher in persons 
with epilepsy than in persons without epilepsy. The risk 
of migraine in epilepsy is elevated in both idiopathic and 
symptomatic epilepsy.[13] The small proportion with a 
history of migraine in the index study may suggest that 
headache-related problems might have been neglected 
in favor of epilepsy, as in most people with epilepsy and 
migraine, attacks tend to occur independently.[18,19]

The frequency of interictal headache in the index study 
was 13.2%. Studies with epilepsy patients confirmed that 
PWE may suffer from various types of headaches and 
that the presence of headache significantly added the 
burden of disease in epilepsy patients.[7,36] Nevertheless, 
some studies have reported that interictal headache, 
especially migraine, is not encountered more often 
in patients with epilepsy than expected in the general 
population,[37-41] and that only peri-ictal headache is 
more common and occurs in more than one-third of 
patients with epilepsy.[42]

Reasons for this include definition of terms, patient 
selection, and the possible effect of cofounders. Studies 
within the past 10 years have documented rates ranging 
from 20.8% to 77.9%.[5,10,20,26]

The commonest form of seizure-related headache 
reported among PWE is postictal headache,[7,36,43] and that 
the presence of headache significantly added the burden 
of disease in epilepsy patients.[7,37] Preictal headache was 
noted in 10.5% and postictal seizures in 18.8% of our 
patients. The reported incidence of prodromal, ictal, 
and postictal headache was 4.4%, 1.5%, and 24.5%, 
respectively, in Korean epilepsy patients at their first 

visit.[43,44] Mainieri et  al.[20] reported 48.3% of interictal 
headache, 23.7% prevalence of peri-ictal headache, 6.7% 
prevalence of preictal headache, and 19.1% of postictal 
headache; a pattern similar to the index study, however, 
those rates are different. In another study, Syvertsen 
et al.[36] found that 44% and 6% had postictal and preictal 
headaches, respectively. About 4.5% of PWE in the 
index study had what looked like ictal headache. In these 
patients, headache attacks were time-locked with seizures. 
In one study, ictal headache was reported in 0.8% of 
PWE less than 4.5% in the index study.[20] Ictal headache 
has been reported[10,21,22] and is common in certain forms 
of myoclonic epilepsy and epilepsy syndromes.[18]

The causal relationship between epilepsy and headache 
is complex and multifactorial.[11,18] Primary headaches 
including migraine may cause epilepsy by inducing 
brain ischemia and injury, and epilepsy may cause 
migraine by activating the trigeminovascular system 
and neurogenic inflammation.[18] There is therefore 
a bidirectional relationship between epilepsy and 
migraine because of lack of correlation between time 
of onset of both disorders and the presence of the 
other.[18] Clinical interrelationship between headache 
and epilepsy also exists in certain epilepsy syndromes 
such as benign epilepsy of childhood with occipital 
paroxysms and benign Rolandic epilepsy.[18] Shared 
environmental risk factors and etiologies are also 
contributory to the comorbidity of epilepsy and 
headache. The risk of migraine is higher in subjects 
with head injury[3]; however, this is far from universal. 
Furthermore, postictal headaches are more likely 
to occur after falls following a seizure as part of the 
ictal and postictal states. In our index study, peri-ictal 
headache weakly correlated to history of previous head 
injury.

Reasons for high proportion of postictal headache also 
included head banging and generalized muscle jerking 
related with seizure activity, especially generalized 
tonic-clonic seizures.

Table 4: Correlates of seizure-related headaches
Gender r (P-value)
Age −0.03 (0.7)*
Gender (1 male, 2 females) 0.05 (0.53)**
Age of onset of epilepsy −0.12 (0.89)*
History of head injury (1 yes, 2 no) −0.15 (0.07)**
Stroke (1 yes, 2 no) 0.14 (0.08)*
Hypertension (1 yes, 2 no) 0.05 (0.58)*
Use of tobacco (1 yes, 2 no) −0.11 (0.17)*
Alcohol use (1 yes, 2 no) −0.17 (0.04)*
History of epilepsy-related head injury (1 yes, 2 no) −0.15 (0.07)*
*Pearson’s correlation statistic
**Pearson’s correlation statistic
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The quality of headache pain and its location may 
affect its severity. Peri-ictal headache may resemble 
primary headaches[45] and thus may have severe impact 
on the overall quality of life. Our finding suggests that 
most PWE may have headaches resembling tension 
headache and migraine. These two types of headaches 
are known to negatively impact patient’s quality of life. 
Tension headache and migraine have been reported to 
be the most common headache types in PWE.[20,36]

In conclusion, patients with epilepsy often have seizure-
related headaches. Such headaches can occur before or 
after seizures and may even represent an aura. Headache 
in PWE may easily be overlooked by physicians during 
treatment and follow-up, thus negatively impacting on 
the quality of life. Careful evaluation of PWE should 
include the burden and impact of headache in the 
lives of these patients. Large population and multi-
center data are needed to fully establish the burden of 
headache and its subtypes in PWE.
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