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Abstract
Objective:

There are few studies in the literature suggesting that epileptic attacks can cluster especially in winter. We

aimed to confirm the most frequent month and season in which our patients with epilepsy visited the emergency room
because we had similar observations in our clinical experience.

Material and Methods: Patients admitted to the emergency room due to convulsive epileptic seizures between January
2017 and December 2019 were included in the study. The month of seizures was recorded.

Results: In our study, epileptic seizures clustered significantly in winter.

Conclusion: Although more detailed data should be collected on this subject, we think this is an indirect result of the

change in vitamin D metabolism, as suggested in other studies.
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Introduction

Seasonal clustering can be seen in many systemic diseases.
Although in infectious diseases, the reason of seasonality is
easily understood, various reasons are speculated when it
comes to psychiatric diseases, coronary artery diseases,
ischemic and hemorrhagic stroke, and even for some
oncologic diseases (1-5). There are few studies in the
literature suggesting that epileptic attacks can cluster,
especially in winter (6,7). Studies on seasons and epilepsy
are not just about seasonal clustering: there are several
studies emphasizing etiologic implications of epilepsy in
terms of season of birth, and circadian and seasonal
variation of the first febrile seizure and infantile spasm (8-
12).

In our own clinical experience, we observed that the
number of epileptic attacks was higher in the winter season.
We aimed to achieve significant results by converting our
observation to quantitative values.

Material and methods
Demographic and medical information of patients

This is a descriptive single-center study conducted in our
adult neurology and emergency departments. Patients who
were admitted to the emergency room for convulsive
epileptic seizures between January 2017 and December
2019 were included in the study. In the retrospective design
of the study, the medical history of all patients was
investigated, and whether they used antiepileptic drugs and
vitamin D supplements, epilepsy follow-up years, and
demographic information were recorded.

All patients were using antiepileptic drugs. None of the
patients were receiving vitamin D supplements.

Patients aged under 18 years, and patients with suspected
pseudo-seizures and incomplete medical data were not
included in the study. The month in which the patients had
a seizure was noted. The annual data were divided into four
seasonal periods (December to February, March to May,
June to August, and September to November).

Statistical analysis

The data are expressed in the form of mean, standard
deviation, minimum and maximum values and percentages.
One-way analysis of variance (ANOVA) was used to show
the difference of the number of epileptic seizures according
to the seasons statistically.

Results

In the 36-month period between January 2017 and
December 2019, a total of 194 seizures of 82 patients who
were admitted to the emergency department with
convulsive epileptic seizures were distributed by months.

Forty-five female and 37 male patients were included in the
study. The ages of the patients were between 18-90 years
and the mean age was 47.52 years. The mean follow-up for
epilepsy was 9.7 (range, 1-45) years. The most visited
month due to epileptic seizures was December (n=25), and
the least visited month was July (n=10) (Graph 1).
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When seizures were analyzed according to seasonal
distribution, the least frequent season in which epileptic
seizures were seen was summer (n=35), followed by spring
(n=42) and autumn (n=53). The most frequent season in
which epileptic seizures were seen was winter (n=64). The
comparison of the number of seizures experienced by
patients with epilepsy during the 36-month period by
season was statistically interpreted. Accordingly, the
average number of seizures of the patients according to the
seasons in this period was as following; 12.67 + 1.5 in the
spring, 10.33 £ 2.1 in the summer, 17.67 * 6 in the autumn,
and 21.67 + 3.8 in the winter (Table 1).

The number of epileptic seizures experienced by the
patients showed a statistically significant difference
according to the seasons (one-way ANOVA; p<0.05). This
distinctness arises from the difference in number of
epileptic seizures between summer and winter (p=0.026;
Tukey arrangement). As can be clearly assessed in Graph 2,
the number of epileptic seizures experienced in the winter
season was considerably higher than in the summer season,
both numerically and statistically.

Table 1: Average number of seizures of the patients according to the seasons.

Spring Summer Autumn Winter P Value

Seizure frequency Mean£SD  12.67+15 10.33x2.1

17676 21.67+3.8 Winter-Summer p = 0.026

One-way ANOVA; p <0.05
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Graph 1. Distribution of epileptic seizures by months
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Graph 2. Distribution of epileptic seizures by seasons (winter: December to February, spring: March to May, summer:

June to August, autumn: September to November).
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There are quite a few studies examining the relationship of
epilepsy with seasons. In our study, similar to previous
studies, it was found that epileptic seizures were more
common in winter season.

While the seizure numbers showed a significant peak in
December and a nadir in June in our study, similar results
were obtained in January and August in the study of
Clemens et al. (6). Procapia et al. presented a number of
studies suggesting differences in the seasonality of birth
between patients with epilepsy and the general population,
which confirmed that births in summer and winter months
were related with high incidence of epilepsy. All three
studies seemed to confirm the existence of an etiological
factor for epilepsy with a seasonal presence in the
environment causing disruption of neurodevelopment in the
perinatal period (8-10). In 1988, Danesi showed a higher
incidence of photo paroxysmal discharges in winter
compared to other seasons, suggesting higher cerebral
neuronal excitability (13). In the studies of Scorza and Bell,
sudden unexpected death due to epilepsy was more
common in winter (14-16).

While many studies confirm the relationship between low
vitamin D and epilepsy patients, there are possible theories
regarding the role of vitamin D deficiency in the
etiopathogenesis of epilepsy (17). Vitamin D directly
reduces neuronal hyperexcitability, interacts with GABA-A
receptors in the brain and maintains the expression of the
neuromediator genes involved in neurotransmission (18,19)

In our study, the difference in the number of epileptic
seizures between July and December (10 vs 25), and the
difference between summer and winter (35 vs 64, p =
0.026) are very significant. According to our results, the
accumulation of epileptic seizures in the winter season
compatible with the literature.

As our study is a retrospective study and there is no definite
record of other factors that may affect the frequency of
seizures in our study. Fever, bacterial and viral infections,
multiple antiviral and antibiotic drug use are other factors
that may increase the frequency of epileptic seizures in
winter. This is the most obvious limitation of our study.

Conclusion

In  conclusion, epileptic seizures are significantly
cumulating in winter in our study. Although more detailed
data should be collected on this subject, we think that this is
an indirect result of the change in vitamin D metabolism, as
suggested in other studies.
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