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Abstract
Background: Epilepsy is a group of disorders characterized by recurrent unprovoked seizures. It is recognized as one of the most common 
neurological diseases affecting different age groups.
Objectives: This study aimed to determine the causes of secondary epilepsy in patients with epilepsy at Mashhad hospitals in 2011 - 2012.
Patients and Methods: In this cross-sectional, descriptive study, 300 participants were selected via available sampling from patients 
with epilepsy referred to hospitals affiliated to Islamic Azad University of Mashhad. Diagnosis of epilepsy was based on the criteria of 
the International League Against Epilepsy. Patients’ demographic and medical profile questionnaires were completed, using clinical 
examinations, electroencephalography (EEG) and brain imaging.
Results: In this study, 54% and 46% of participants were male and female, respectively (mean age = 31.5 ± 15.3 years). Head trauma was the 
most common cause of secondary epilepsy, observed in 26% of patients. Brain tumor (9.7%), stroke (9.3%), brain infection (8.3%), metabolic 
disease (3.3%) and birth trauma or congenital anomalies (2.3%) were other causes. Findings of the last performed EEG were normal and 
abnormal in 49% and 51% of participants, respectively. Moreover, results of brain imaging were normal in 85.3% and abnormal in 14.7% of 
subjects.
Conclusions: This study evaluated the causes of secondary epilepsy. Our findings showed that 45.3% of the subjects had secondary epilepsy. 
Some patients presented with multiple conditions and there was more than one cause of secondary epilepsy in these cases. This study 
showed that the average age of patients with previous history of stroke was higher than that of other participants. However, previous 
history of stroke and head trauma mostly observed in males.
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1. Background
Epilepsy is a group of disorders characterized by recur-

rent unprovoked seizures.
Seizure is a transient neurologic dysfunction caused by 

sudden abnormal firing of cerebral neurons (1, 2). Physi-
cal and behavioral changes occur after an episode of ab-
normal electrical activity in the brain. Seizures occur as 
a result of abnormal, extreme or synchronous neuronal 
activity in the brain (3, 4).

Loss of control and violent shaking are recognized symp-
toms of epilepsy. This condition can be accompanied by 
dramatic, noticeable symptoms or even no symptoms at 
all. Diagnosis and treatment of seizures are of high impor-
tance; some seizures can be a symptom of other medical 
conditions or even lead to further injuries. If specific prob-
lems are found on either electroencephalogram (EEG) or 
brain images, treatment is normally required even after 
the first seizure (5, 6).

Today, epilepsy is recognized as one of the most com-
mon neurological diseases, affecting different age groups. 
In total, incidence and prevalence of epilepsy in different 
countries range from 3 to 5 and 5 to 10 per 1000 people, 
respectively (7, 8). Lifetime risk of epilepsy has been esti-
mated as 3% and its incidence rate is higher in developing 
countries (9).

Regarding the etiology of epilepsy, seizures can be clas-
sified as either idiopathic (primary) or symptomatic (sec-
ondary). In idiopathic seizures, electrical discharge in 
the brain increases by aging and genetic defects (without 
any underlying structural abnormalities). Symptomatic 
seizures (secondary) can be caused by illness, metabolic 
defects and brain damages including focal brain lesions, 
abscesses, tumors, vascular malformations and other 
cerebrovascular accidents (10).

Although the etiology of epilepsy varies with age, un-
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provoked seizures are the most common cause of epi-
lepsy for all age groups. Vascular malformations of the 
brain and head traumas are known as the most common 
causes of secondary epilepsy (11). In total, clinical exami-
nations (to search for systemic symptoms of infection or 
disease), experimental studies (routine laboratory stud-
ies and blood tests to diagnose the most common meta-
bolic causes of seizures) and electrophysiological studies 
using EEG and brain imaging (to detect underlying struc-
tural abnormalities) are necessary for definitive diagno-
sis and treatment of epilepsy.

Sudden unexplained death in patients with epilepsy is 25 
times higher than the general population. Since mortal-
ity rate in patients with secondary epilepsy is higher than 
those with the idiopathic type, studies for determining the 
causes of secondary epilepsy are necessary (12). This study 
aimed to determine the causes of secondary epilepsy and 
evaluate the frequency of these factors in patients with ep-
ilepsy, referred to neurology clinics of Mashhad hospitals, 
located in Northeast of Iran in 2011 - 2012.

2. Objectives
This study aimed to determine the causes of secondary 

epilepsy in patients with epilepsy at Mashhad hospitals 
in 2011 - 2012.

3. Patients and Methods
In this cross-sectional, descriptive study, participants were 

selected via available sampling among patients referred to 
neurology clinics of 22th Bahman and 17th Shahrivar hospi-
tals (affiliated to Islamic Azad University of Mashhad). The 
sample included subjects with a definite diagnosis of epi-
lepsy according to the criteria of the International League 
against Epilepsy and the sample size was calculated as 274 
subjects. Finally, 300 participants were recruited.

3.1. Inclusion and Exclusion Criteria
In this study, inclusion criteria were as follows: 1) defini-

tive diagnosis of epilepsy; 2) availability of EEG and imag-
ing findings; and 3) age above 15 years. Exclusion criteria 
were as follows: 1) single seizures; 2) patient’s lack of co-
operation; 3) absence of clinical records and 4) unavail-
ability of EEG and imaging findings. Moreover, patients 
with seizures due to use of proconvulsant medications 
were excluded from the study.

3.2. Ethical Considerations
Participants were assured about the confidentiality of 

data. Informed consents were obtained from participants 
and questionnaires were completed by the researchers. 
Since all examinations and clinical measures were for the 
purpose of epilepsy diagnosis, patients did not pay any ad-
ditional costs.

3.3. Research Methods
Diagnosis of epilepsy was based on the criteria of the 

International League Against Epilepsy (13). Another cri-
terion for diagnosis of epilepsy was an interval of more 
than 24 hours between two seizures due to pathological 
neuronal discharge in brain. Patients’ demographic and 
medical profile questionnaires were completed based on 
clinical examinations, EEG and brain imaging findings. 
Then, the data were recorded based on the etiology of 
disease and clinical findings.

The data were recorded and analyzed by SPSS version 
18 (IBM Corporation) and Microsoft Excel (Microsoft Cor-
poration). Mc Nemar, Chi-square and t-test were used for 
data analysis.

4. Results
In this study, 54% (n = 162) and 46% (n = 138) of the partic-

ipants were male and female, respectively. The mean age 
of subjects was 31.5 ± 15.3 years. Most patients were within 
the age range of 21 – 30 years (approximately34%).

Regarding marriage status, 57% and 43% of subjects were 
married and single, respectively. Regarding participants’ 
education level, 39.3% of the subjects had less than high 
school education and 60.7% high school diploma and 
above.

In this study, distribution of samples based on the 
causes of secondary epilepsy was assessed. Our findings 
showed that 45.3% of the subjects had secondary epilepsy. 
History of head traumas leading to decrease in level of 
consciousness was the most common cause of second-
ary epilepsy, found in 26% of patients. In addition, in 9.7%, 
9.3%, 8.3% and 3.3% of patients causes of epilepsy included 
brain tumor, stroke, infection and history of metabolic 
diseases, respectively. In addition, 2.3% of patients had 
a birth trauma or congenital anomalies. Since some pa-
tients presented with multiple conditions, there was 
more than one cause of secondary epilepsy in these cases.

Causes of secondary epilepsy, based on the type of dis-
ease, are shown in Table 1. Distribution of age according 
to the causes of secondary epilepsy is shown in Table 2. 
According to the results in Table 2, there was a signifi-
cant association between the mean age of participants 
and history of stroke and brain tumor. In total, the mean 
age of subjects with secondary epilepsy was significantly 
higher than those with primary epilepsy (P = 0.045).

Table 1. Distribution of Samples Based on the Causes of 
Secondary Epilepsya

Causes of Secondary Epilepsy Valuesb

Without causes 164 (54.6)
History of head trauma 78 (26)
Brain tumor 29 (9.7)
Stroke 28 (9.3)
Brain infection 25 (8.3)
History of metabolic diseases 10 (3.3)
Birth trauma or congenital anomalies 7 (2.3)
aData are presented No.(%).
bSome patients had more than one cause of epilepsy thus percentage 
is above 100.
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Distribution of gender based on the presence or absence 
of secondary epilepsy is shown in Table 3. In addition, dis-
tribution of gender based on the onset of symptoms and 
diagnosis is shown in Table 4. Overall, 93.5 ± 107.1 and 82.7 
± 92.9 months had passed since the onset of symptoms 
and diagnosis; epilepsy was diagnosedapproximately10 
months after the onset of symptoms.

Regarding medication use, 28.3% of the patients did not 
take any medications. Sodium valproate (about 40.7%) 
and carbamazepine (about 35.3%) were the most com-
monly used medications followed by phenobarbital 
(17.7%), often used with sodium valproate and carbamaze-
pine. Some patients used more than one medication and 
85 subjects did not take any medications. Overall, 146, 36 
and 21 people used one-drug, two-drug and three-drug 
regimens, respectively.

Frequency distribution showed that the mean num-
ber of seizures was 11.3 ± 15.3. Subjects with less than five 
seizures had the highest frequency (about 44.3%). The 
number of seizureswere6-10, 11 - 20 and 21 – 30 in 20.6%, 

16.7% and 11.3% of cases, respectively; also, it was repeated 
over30 times in 7% of the subjects.

Regarding clinical examination, 7.7% of cases had focal 
neurologic signs and 91.3% had no focal neurologic signs. 
The last EEG findings were reported normal and abnor-
mal in 49% and 51% of patients, respectively. Moreover, in 
85.3% and 14.7% of subjects, results of brain imaging were 
normal and abnormal, respectively.

A comparison between clinical examination, EEG and 
brain imaging findings is shown in Table 5. According to 
this table, abnormal clinical examination results were 
confirmed by the last EEG findings; therefore, there was 
a significant correlation between clinical examination 
and last EEG results (P < 0.0001). Moreover, there was a 
significant association between abnormal results of clin-
ical examination and abnormal brain imaging findings 
(P = 0.003); in fact, abnormal results of clinical examina-
tion were confirmed by brain imaging. In addition, there 
was a significant association between abnormal EEG and 
brain imaging results (P < 0.0001).

Table 2. Distribution of Age Based on the Presence or Absence of Causes of Secondary Epilepsya

Variables Absencea Presencea T-Test P Value

Causes 29.69 ± 14.69 33.28 ± 15.80 2.012 0.045

History of stroke 30.00 ± 13.93 48.09 ± 14.82 6.503 > 0.0001

Brain tumor 29.97 ± 14.18 47.70 ± 14.79 6.371 > 0.0001

History of head trauma 30.90 ± 13.50 33.93 ± 19.34 1.508 0.131

History of brain infection 31.89 ± 15.92 29.92 ± 9.72 0.68 0.50

History of  metabolic diseases 31.89 ± 15.58 25.82 ± 11.52 1.22 0.22

Birth trauma or congenital anomalies 31.69 ± 15.44 31.57 ± 14.43 0.20 0.98
aValues are presented as mean ± SD.

Table 3. Distribution of Gender Based on the Presence or Absence of Causes of Secondary Epilepsya

Total Gender χ2 P Value

Male Female

Without causes 54.7 43 46 0.307 0.38

With causes 45.3 57 54

Without history of stroke 91 86 96 10.71 0.002

With history of stroke 9 14 4

Without history of head trauma 74 64 86 18.15 < 0.0001

With history of head trauma 26 36 14

Without brain tumor 90 88 93 1.813 0.178

With brain tumor 10 12 7

Without history of brain infection 92 94 89 2.04 0.152

With history of brain infection 8 6 11

Without birth trauma 98 100 95 Fisher’s Exact Test 0.004

With birth trauma 2 0 5

Without history of  metabolic diseases 97 96 98 Fisher’s exact test 0.349

With history of  metabolic diseases 3 4% 3
aData are presented as %.
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Table 4. Distribution of Epilepsy According to the Onset of Symptoms and Time of Diagnosisa

Onset of Symptoms and Time of Diagnosis Onset of Symptoms Time of Diagnosis

Less than a year 61 (20.3) 76 (25.3)

1 – 5, y 122 (40.7) 123 (41.0)

6 – 10, y 44 (14.7) 32 (10.7)

11 – 15, y 29 (9.7) 29 (9.7)

16 – 20, y 22 (7.3) 21 (7.0)

21 – 26, y 7 (2.3) 11 (3.7)

Above 26, y 15 (5.0) 8 (2.7)

Total 300 (100) 300 (100)
aValues are presented as No.(%).

Table 5. Frequency Distribution Based on Clinical Examination, EEG and Brain Imaging Findings

Clinical Examination P Value

Normal Abnormal Total

Brain imaging 0.003

Normal 82.7 2.7 85.3

Abnormal 8.7 6.0 14.7

Total 91.3 8.7 100

EEG results < 0.0001

Normal 49.0 0 49.0

Abnormal 42.3 8.7 51.0

Total 91.3 8.7 100

The results showed no significant difference between 
the onset of treatment and beginning of seizures. How-
ever, in men, the onset of treatment was more synced 
with the onset of seizures, compared to women. More-
over, there was a significant difference between educa-
tion level and start of treatment.

5. Discussion
Since the epidemiology of epilepsy is dependent on fac-

tors such as age, education level, geographical location, 
socio-economic status and demographic characteristics, 
evaluation of epilepsy frequency in each region is neces-
sary to diagnose, control and treat this condition. Accord-
ing to the study by Bhalla et al., evaluation of the etiol-
ogy of epilepsy is necessary to obtain more information 
about this disease (14).

In total, this study showed that the average age of pa-
tients with stroke and brain tumor was higher than other 
patients. Furthermore, subjects with secondary epilepsy 
were older than those with idiopathic epilepsy. Stroke 
and brain tumor were more common in males than fe-
males.

According to the results of this study, most patients re-
ferred during the last five years, started their treatment 
earlier than those referred before the last five years. In ad-
dition, patients with higher education level started their 

treatments earlier than others. This may be due to in-
creased public awareness by media, increased education 
level and access to diagnostic and healthcare services.

In this study, most patients were 21 - 30 years old. In 
other similar studies, patients’ average age was not speci-
fied or the subjects were within a limited age range. For 
instance, Tabatabaei et al. performed a study on patients 
above 60 years over ten years (15).

In our study, most patients with epilepsy had high 
school diploma or above. Moreover, the marriage status 
was assessed.

As previous studies, epilepsy is often idiopathic with un-
known causes (16); these findings are consistent with the 
results of our study. For instance, according to the study 
by Xiao et al., unknown or idiopathic epilepsy was more 
common than secondary epilepsy (17).

Our study showed that head trauma was the most com-
mon cause of secondary epilepsy, which is in congruence 
with other similar studies (16, 17). In another paper, the 
most common causes of epilepsy were head trauma, cere-
brovascular diseases and central nervous system infec-
tions, respectively (18).

A follow-up study of patients with epilepsy due to head 
trauma and stroke showed that head trauma increased 
the incidence of seizures, which was almost 12 times 
higher than the normal population (19). Furthermore, in 
Tabatabaei’s study, the rate of idiopathic epilepsy was 38% 
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in patients above 60 years. The most common differential 
diagnoses were syncope and cardiovascular disorders. In 
addition, 27% and 24% had systemic metabolic disorders 
and cerebrovascular diseases, respectively (15).

In the present study, clinical examination and brain 
imaging findings had normal findings in most subjects; 
EEG findings were normal in a half of participants. In fact, 
a combination of clinical examination and EEG is a reli-
able method for identifying secondary epilepsy; this was 
consistent with the findings of Shorvon and colleagues. 
However, according to the mentioned study, identifica-
tion of the causes of secondary epilepsy is troublesome, 
since they are dependent on socio-economic factors and 
application of diagnostic methods (20).

In total, the results of our research were consistent with 
other similar studies including Alajbegovic et al. (21) and 
Shichuo et al. (19) investigations. One of the most impor-
tant findings of this study was that the last EEG results 
confirmed the abnormal findings of clinical examina-
tion. In other words, if EEG results are abnormal, clinical 
examination findings are abnormal, as well. In addition, 
abnormal results of clinical examination were confirmed 
by brain imaging findings. Moreover, there was a signifi-
cant association between abnormal results of EEG and 
brain imaging findings (P < 0.0001).

Therefore, evaluation of epilepsy frequency in each re-
gion is necessary to diagnose, control and treat this con-
dition. We should assess epilepsy epidemiology and fac-
tors that affect it such as age, geographical location and 
other demographic characteristics. This study showed 
that age and gender were influential factors and head 
trauma was the most common cause of secondary epi-
lepsy. The last EEG results confirmed abnormal findings 
of clinical examination and abnormal results of clinical 
examination were confirmed by brain imaging findings.
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