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Prevalence of Epilepsy in Adults of
Kirikkale Province Population,
a Rural Area of Turkey

Tiirkiye Kirsalinda, Kirikkale Ilinde
Eriskinlerde Epilepsi Prevalansi

ABSTRACT Objective: Epilepsy has a great socio-economic effect on the population as well as psy-
chogenic and health effects. The prevalence of epilepsy in adults has yet to be determined in Tur-
key. Material and Methods: We screened 1080 of the adult population of Kirikkale province,
Turkey, for the prevalence of active epilepsy with using a standardized screening questionnaire.
Epilepsy patients were further investigated with a detailed history, neurological and physical exa-
minations were performed. Neuroimaging and EEG were performed on all persons who had seizu-
res. Results: Forty-four patients were reported to have had a spell. Thirty-six had spells of
hypertension, migraine attacks and syncope. Five of the 1080 (4.6 per 1000) patients were found to
have epilepsy. Ages ranged from 26-64 (mean 40.8+ 11.4), three were female. The socio-economic
status and the education level of epilepsy patients were low. Epilepsy type was generalized tonic-
clonic in two patients, complex partial in two patients, atonic in one patient. All were using mo-
notherapeutic agents. Tuberculosis and Behget’s disease was found in two epilepsy patients as a
coincidental disease. Family history was not positive. Paramedical methods including religious tre-
ats are in highly demand for treating epilepsy patients in rural areas. Conclusion: Our data shows
that the low rate of reporting epilepsy was strongly correlated with the socio-cultural and econo-
mic state of the screened population. Traditional mysteries in rural population have a great impact
on the reporting of epilepsy. Education of population about epilepsy is highly suggestive.
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OZET Amag: Epilepsinin, toplumda psikojenik ve saglik etkileri kadar biiyiik sosyoekonomik etki-
leri vardir. Gereg ve Yontemler: Standardize edilmis bir sorgulama formu kullanilarak Tiirkiye K-
rikkale erigkin poptilasyonda epilepsi prevalansini belirlemek i¢in 1080 kisinin taranmasi planlandu.
Tespit edilen epilepsi hastalarinin detayl Gykiileri nérolojik ve fizik muayeneleri ve ileri tetkikle-
ri yapildi. Nérogoriintiileme ve EEG, nobeti olanlara yapildi. Bulgular: Kirk dort hasta nobet tarif-
ledi. Otuz ii¢ hastanin bayilmalari, hipertansiyon ve migren ataklar1 ve senkopla iligkiliydi. 1080
hastanin 5’inde (4.6/1000) epilepsi tespit edildi. Epileptik hastalarin yaglar1 26-64 (ortalama 40.8 +
11.4) arasinda degismekteydi ve 3 tanesi kadindi. Epilepsili hastalarda sosyoekonomik diizey ve egi-
tim seviyesi diisiiktii. Tki hastada jeneralize tonik-klonik, iki hastada kompleks parsiyel ve bir has-
tada atonik tarzda nobet vardi. Hastalarin hepsi tek ilacla tedavi almakta idi. {ki epilepsi hastasinda
rastlantisal olarak tiiberkiiloz ve Behget hastalig1 saptandi. Aile &ykiisii higbirinde yoktu. Kirsal
alanda epilepsi tedavisi i¢in dini tedavileri de igeren paramedikal metotlara siklikla bagvuruldugu
gozlendi. Sonug: Diisiik oranda epilepsi bildirimi sosyokiiltiirel ve ekonomik durum ile giiclii bir
sekilde iligkili bulunmusgtur. Bu nedenle toplumun epilepsi hakkinda egitimi gereklidir.

Anahtar Kelimeler: Epilepsi; epidemiyoloji; prevalans; erigkin
Turkiye Klinikleri ] Neur 2010;5(1):1-7
pilepsy is one of the major neurological disease worldwide resulting

in significantly deleterious personal, familial and social consequences.
Besides these, it has a great socioeconomic affects besides its psycho-
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genic and health affects, so it is very important to
determine the magnitude of epilepsy prevalence.!”
* Epidemiological studies contribute to our unders-
tanding of the natural course, risk factors, and
socio-cultural and economic features of epilepsy.!”
# Although a number of studies on the epidemiolo-
gical data of epilepsy are present in developed
countries, at most developing countries, informa-
tion about the epidemiology of epilepsy is limited.
Prevalence studies of active epilepsy provide basic
data to evaluate the need for health care for per-
sons with epilepsy and the strain of the disorder on
a population.”* Nevertheless, such data are essenti-
al for providing and planning an effective health
care system. Various population-based studies in
western countries are focused on the prevalence of
epilepsy. Although it has been reported that the
prevalence of epilepsy varies among countries as
the main etiology differs between developing and
developed countries, it has been estimated as 4 to
57/1000.%8 Epilepsy is undoubtedly a major health
problem in Turkey. Thus, there is a great deal of
estimating the prevalence of active epilepsy in Tur-
key due to different regions, ethnicity, economical
and social, cultural effects and limited access to he-
althcare.

This study was planned to determine preva-
lence of active epilepsy, using such a design in
the adult population of the Kirikkale Province,
Turkey. In our study we used the validated questi-
onnaire for screening instrument, a slightly modi-
fied version of the WHO protocol, and followed
the guidelines for epidemiologic studies on epilepsy
proposed by the International League Against Epi-
lepsy (ILAE) in 1993.°

I MATERIAL AND METHODS

The study period was conducted between May
2001 and October 2001. One thousand and eighty
people of adult population of Kirikkale according
to clustering and layered sampling method for pa-
tients over 19-years-old were screened by the tra-
ined residents of neurology and public health
departments with the standardized questionnaire.
All houses in those randomly selected areas accor-
ding to region, age, and sex were searched. Due to
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high migration rate and rural ethnic groups of Ana-
tolia, Kirikkale has a heterogeneous population (Ki-
rikkale City), representing both rural and urban
populations. The Community Health Maintenance
Centers provided health service to the community
with free of charge. A validated screening questi-
onnaire consisting of 15 questions was used for
screening. In this validated screening questionnai-
re, which was derived from the questionnaire sug-
gested by WHO, indirect questions regarding other
treatment modalities were asked.'!! Three of the
15 questions were aimed at disclosing the presence
of epilepsy and were derived from the questionna-
ire suggested by WHO. Twelve additional questi-
ons, including Turkish dialectic synonyms of
epilepsy like “tutarik, havale, sara, boncuk” were
included to increase the sensitivity of the questi-
onnaire (Table 1).

This was a two-phase study. During phase 1,
the sample of the rural communities randomly se-
lected from the 20 areas of the Kirikkale Province
was screened door-to-door to identify persons who
may have had a disorder of seizure. The screening
included standardized questions and simple tasks.
The interviewers who carried out the screening
were neurology residents and supervised by at le-
ast one of the two attending physicians involved in
the study. During phase 2, all Individuals suspec-

TABLE 1: Validated questionnaire for epilepsy
screening in Turkey.

Have you ever lost consciousness?

Have you recurrently lost consciousness

Have you ever had a “sara”?

Have you had a “havale”, “boncuk” or “tutarik?

Do you sometimes have blank spells?

Do you sometimes have panic attacks?

Have you ever visited Hodja? Why?

Have you ever received long term therapy for any reason?
Have you ever had an electroencephalogram (EEG)?

Do you sometimes wet your bed during sleep?

Have you experienced periods of tongue-biting or spasms in your limbs during your sleep?)
Does anyone in your family have epilepsy?

Does anyone in your family febrile seizures?

Do you have any problems sleeping?

Have you experienced involuntary movements such as jerks?

Turkiye Klinikleri ] Neur 2010;5(1)
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ted to have seizure or epilepsy, through question-
naire, were invited to the clinic for interview. First,
a detailed history and other demographic features
were obtained then, complete neurological and
physical examination that was performed by atten-
ding neurologist (Dr. AKE). Patients with probab-
le cases were further investigated with clinical
grounds, laboratory examinations; EEG and neuro-
imaging screening were performed.

Terminology and seizure classification of in-
ternational league against epilepsy’s were used in
this study. The definition proposed by the ILAE
was accepted: “Epileptic seizure is a clinical mani-
festation presumed to result from an abnormal and
excessive discharge of a set of neurons in the bra-
in.” “Epilepsy is a condition characterized by re-
current (two or more) epileptic seizures,
unprovoked by any immediate identified cause.
Multiple seizures occurring in a 24-h period are
considered a single event. Individuals who have
had only febrile or neonatal seizures are excluded
from this category. “Diagnosis of epilepsy was ma-
de mainly on a clinical basis, relying on descripti-
on of seizures, results of EEG and other
investigations, where available. Investigations we-
re not applied as independent inclusion or exclu-
sion tools. On the basis of these ILAE definitions,
we considered “prevalent cases” of epilepsy pati-
ents to be indicative of those who had at least one
epileptic seizure in the previous five years, regard-
less of any anti-epileptic drug treatment”. Adult
cases with active epilepsy were studied for the pre-
valence of the disease. Cases with active epilepsy
with exclusion of pediatric patients, febrile and ot-
her provoked seizures, were included. The present
study applied the classification proposed by the
ILAE Guidelines.”'>!® The major categories of risk
factors for epilepsy were screened as (a) head inju-
ries (severe and moderate trauma); (b) cerebrovas-
cular diseases; (c) CNS infections (abscesses,
encephalitis with all etiologies and bacterial me-
ningitides); (d) pre- and perinatal risk factors; (e)
CNS neoplasms; and (f) other predisposing causes
(post-encephalopathic states, structural brain lesi-
ons probably related to genesis of seizures not de-
fined above).
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In an attempt to determine the accuracy of
classification, patients with a clinical diagnosis of
epilepsy underwent a standard and evoked EEG re-
cording. We performed all EEG recordings in the
field using 20-channel (digital) equipment. Electro-
des were placed according to the International 10-
20 System International system, using referential
and bipolar montages. Hyperventilation and inter-
mittent photic stimulation were used routinely du-
ring EEG recording. We classified the EEG records
as normal or with abnormalities consistent with ge-
neralized, focal, or multifocal epileptiform disc-
harges. Seizure types were identified on the basis
of the classification proposed by the ILAE in 1981.12
The classification was based on descriptions of sei-
zures obtained from patients or eye-witnesses and
EEG recordings. Neuroimaging was performed in
all investigated cases which epilepsy was suspec-
ted.

I RESULTS

A total of 1080 people were screened as the samp-
le group by using screening questionnaire for epi-
lepsy. The percent of females was 60%, the mean
age was 42.64 + 13.17 years (range 20-80). Table 2
presents the age and sex distribution of the eligib-
le population (Table 2). At the end of the screening,
1080 questionnaires had been completed. Of the
1080 subjects screened, the crude data obtained in
the field screening revealed that 44 (40.7 per 1000)
individuals had a presumptive diagnosis of epilepsy.
As the study was planned to determine the preva-
lence, individuals suspected to have epilepsy thro-
ugh questionnaire, were invited to the clinic for

TABLE 2: The distribution of individuals according
to age and gender.
Age groups Percent
20-29 16.2
30-39 30.3
40-49 24.1
50-59 14.6
60-69 12.0
70-80 24
Over 80 04
Total 100
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interview, neurological examination, EEG and ne-
uroimaging. Forty-four patients were reported to
have a spell. Thirty-six had spells of hypertension,
migraine attacks, and syncope or hypotension at-
tacks. After an extensive neurologic evaluation of
the positive subjects detected during phase 1, we
found 8 (7.4 per 1000) potential epileptic subjects-
of whom three (2.8 per 1000) experienced acute
symptomatic seizures (one related to acute alcohol
intoxication, one that occurred during a course of
active CNS infection, and one who had a case of ec-
lampsia). The diagnostic criteria were fulfilled for
five subjects, of whom three were not considered to
be a prevalent case. Epilepsy was confirmed in five
of one thousand and eighty (4.6 per 1000).

The prevalence of epilepsy was 4.6/1000 for
active epilepsy. Ages of epileptics were ranged 26-
64 (mean 40.8 + 11.4), three of them were female.
Demographic features were; all patients were mar-
ried, the socioeconomic status and the education
level of epileptic patients were low. Mean duration
of education was three (range: 1-5) (Figure 1, 2).
Overall, the prevalence was slightly higher in wo-
men (3/1080) than in men (2/1080). The mean du-
ration of the epilepsy was 7.6 + 6.7 (range: 1-16.3
years). The frequency of seizures was 3.8 + 2.4 per
year. All of them were using monotherapeutic
agents (carbamazepine, phenytoin and valproic
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FIGURE 1: The Distribution of Occupation of the Study population.

Peedmsiary
FIGURE 2: The Distribution of The education Level of the Study population.
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acid). One patient had a history of status epilepti-
cus. Family history was negative in all patients. No-
ne of them had a history of head trauma,
leptomeningeal infection, birth trauma or febrile

convulsion in birth. Tuberculosis and Behget’s Dis
ease was found in two epileptic patient as a coinci-
dental disease. When the seizures were classified
according to the 1981 ILAE classifications, seizure
type was generalized tonic-clonic in two patients,
complex partial in two patients, and atonic in one
patient. Of the 8 patients including acute sympto-
matic seizure, all had a standard and evoked inte-
rictal EEG recording. All symptomatic and one
epileptic patient had a normal EEG findings, one
patient had multifocal discharges, one patient had
a focal discharge, and two patients had a pattern
consistent with generalized seizure. However, on
the basis of the clinical history and the neurologic
examination, EEG and neuroimaging, we have not
found any possible causes of epilepsy.

Paramedical methods including religious tre-
ats, are highly demanded way of treating the epi-
leptic patients in rural areas. In the survey, most of
patients including epileptics (72.7%) had been re-
ported to be tried paramedical treatments.

I DISCUSSION

The prevalence of epilepsy varies considerably in
different populations ranging from 1.5/1000 to
57/1000.38 The prevalence of active epilepsy tends
to be lower in developed countries, ranging 1.5-
7.5/1000 and remarkably higher in developing co-
untries, ranging 17-57/1000.3%!*18 The lowest
prevalence of epilepsy was reported to be in Japan
with 1.5 per 1000 and the highest 57 per 1000 in
the rural areas of Panama.”'*?° A number of factors
contribute to the higher prevalence in developing
countries. The wide variability in the rates is par-
tially caused by geographical and medico-social dif-
ferences; however, a considerable part of the
variation may be explained by different case-fin-
ding techniques and dissimilar inclusion criteria.*
>2122 Ag there were various factors such as design
of the studies, rural or urban localization and se-
lection of the target group, WHO recommendation
on designing the epidemiological research studies

Turkiye Klinikleri ] Neur 2010;5(1)
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on neurological disorders should be used in order
to minimize the variations in the results. The re-
ported prevalence of epilepsy tends to be high in
early childhood and low between 20 and 50 years
of age and high after 50 years of age.”?*> There is
little published information on the prevalence of
epilepsy in adult population from Turkey and ot-
her worldwide. Epidemiologic figures for adults are
not readily available in every country and the pre-
valence of epilepsy in adult population in Turkey
has to be determined.

In Turkey, a number of epidemiological studi-
es on epilepsy were published and the prevalence
rate was reported to be with a range of 6.1 and up
to 10.2%.11:%630 L ow prevalence values, close to val-
ues from industrialized countries, that range from
6.1 to 7.8/1000 were detected in several studies car-
ried out in Turkey (Sivas; 6.1/1000, Ankara; 7.0-
7.4/1000 and Istanbul 7.8/1000). Conversely, very
high prevalence values are reported in other studi-
es such as in Silivri (10.2/1000) and Bursa
(8.5/1000). When the epidemiological studies we-
re further analyzed according to the adult popula-
tion (age over 20), it was estimated that the
prevalence of epilepsy in adult population of Tur-
key varied between 6.1 and 11.2 per 1000 in these
studies (Table 3). The results were not similar with
our study for active epilepsy in adults over age 20.
In our study, epilepsy prevalence of a defined adult
population in Kirikkale province, Turkey was fo-

A. Kemal ERDEMOGLU et al

und to be 4.6 per 1000. However, our results are
comparable with the reports from adults in deve-
loped countries such as Sweden; (5.5/1000); Euro-
pean countries France and Sweden (6.26-6.3/1000),
Estonia and Singapore (5.3/1000) (Table 3).15:31-3¢
On the other hand, our study shows a slight decre-
ase in regard of the previous studies data of Turkey,
reporting the prevalence of 4.6/1000. This study
shows a slight decrease in regard of the previous
studies data of Central Anatolia of Turkey, repor-
ting the 7.8 and 8.7 per 1000 in all age groups. The
decrease in the prevalence rate may be due to many
facts. One of the facts may be due to low reporting
or methodical differences. The low rates also can
be correlated to low socio-cultural and education
level of the population. Besides these, the econo-
mic states of the studied population are not well
enough to reach the health-care or get the neces-
sary information about what the epilepsy is.** The
other reason might be related with the methodolo-
gical differences with the reported studies. In the-
se reported studies, case ascertainment was choosen
based on the registry, not the field. Most of the da-
ta on epilepsy available from developing countries
are based on case-ascertainment surveys using he-
alth care files or databases instead of door-to-door
case ascertainment with a two-phase design. The
complexity of case-ascertainment seems to be one
of the most important confounding factors in epi-
demiologic studies for epilepsy. A case-collection

TABLE 3: The studies reporting the prevalence (estimated) in Adults from Turkey and Worldwide.

Population from

In all Ages Included

Active epilepsy /1000 Adult (age over 20)  Active epilepsy /1000

Population Included

Aziz and Guvener et al. {1997) Ankara, Turkey 11497 81 7.0 6198 38 6.1
Topalkara et al. (1999) Sivas City, Turkey 5248 32 6.1 3105 19 6.1
Karaagac et al. (1999) Silivri, Turkey 4803 49 10.2 3048 34 11.6
Onal et al. (2002) Istanbul City, Turkey 2187 17 7.8 1384 8 5.8
Calisir et al. (2006) Bursa City, Turkey 2116 18 85 2053 22 10.7
Aziz etal. (1997) Pakistan 24130 241 9.9 18770 116 6.2
Keranen {1989) Finland 178073 1129 6.3
Forsgren et al. (1992) Sweden 129005 713 55
Kun Adult {(1999) Singapors 20542 108 5.3
Oun (2003) Estonia 75245 396 5.3
Picot et al. {2008) France 55516 348 6.3
Turkiye Klinikleri J Neur 2010;5(1) 5
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method which rely on prior diagnosis, may be not
be a reliable method and it has other drawbacks,
e.g. lack of ideal screening method, poor reprodu-
cibility and expensiveness.>> Even though it was
reported that a few number of cases were undiag-
nosed. A U.S. study conducted in the general pop-
ulation using a screening questionnaire found that
around 7% of subjects with apparent epilepsy had
not been diagnosed.'® Considering the current pre-
requisite of medical care in Turkey and effort to
improve awareness of epilepsy, the rate here is pro-
bably lower than it was expected. Furthermore,
such cases remain insufficient to be taken into ac-
count when planning and managing healthcare re-
sources.

Besides these factors, the perception of epi-
lepsy in societies may differ depending on the level
of education and cultural background of the soci-
ety. People might associate epilepsy with superna-
tural causes.?®¥ In rural areas, most patients may
prefer paramedical treatments including alternati-
ve or religious treats and some of them; especially
non-epileptic seizures can be cured so they do not
report their illnesses. As in our study, most of epi-
lepsy suspected cases had applied to the paramedi-
cal treatments.*”* The low level of education may
be another aspect of unawareness of the nature of
the disease attacks and may not seek medical care.
This type of patients can change the data of the stu-
dies. The physician should give general informati-
on about what epilepsy is and what is valuable
about the treatment, and what a patient and their
family could do for high life-quality in order to get
most accurate values. The beliefs about the nature
and cause of epileptic seizure may be the other as-
pect of underreporting. The attitudes of epileptics’
family members and environment for living and
working if they are unaware or uneducated about
epilepsy or seizure disorders may have a significant
impact on the quality of life of patients with epi-
lepsy. The tendency to not allowing the epileptics
to live alone, getting job, participating in certain
social and occupational activities, driving or even
negative attitudes getting married with epileptic
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patients might be the one of the main reasons for
over cover up of having epilepsy among Turkish
population.®*#° The quality of life of epileptics may
seriously be affected by the attitudes of their fami-
lies and social or work environment if the people
around them are unaware of or uneducated about
their condition.® This fact renders the patients
with epilepsy helpless, fragile, and unconfident.
There is still need to educate the public about the
epilepsy via improving the awareness, knowledge,

attitude and management of epilepsy.**

The sample group of our study was much
smaller that the groups used in some of the epide-
miological research from other developing coun-
tries. Although the reliability of the results
increases with a large sample population, the met-
hod of field screening and interviewing the pati-
ents with neurology residents was one the
advantage of the accuracy of the field screening.
This method makes the certain the accurate iden-
tification of patients with detailed interviews by
neurology residents and attending, minimizing the
probability of missing cases compared with other
epidemiological studies. A lack of financial and lo-
gistic support impeded to study a larger number of
people.

It is hard to claim that the results of this study
are relevant throughout Turkey. In order to main-
tain an optimal prevalence rates for active epilepsy
in turkey, it is mandatory to include many diffe-
rent social and geographical areas which may rep-
resent whole population of Turkey. Such a survey
would require more extensive organization and
support. Therefore, this study cannot be accepted
as a model for the whole country. Indeed, it is a
highly civilized rural area, which cannot represent
less-developed Anatolian country sides.

Our data shows that the low rate of reporting
epilepsy was strongly correlated with socio-cultu-
ral and economic state of screened population. Tra-
ditional mysteries in rural population have a great
impact on reporting of epilepsy. Education of pop-
ulation about epilepsy is highly suggestive.

Turkiye Klinikleri ] Neur 2010;5(1)
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