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Objective: The study aimed to explore the prevalence of self-reported lifetime
epilepsy symptoms (SLESs) and associated factors among an elderly population
in Russia.

Methods: The population-based Ural Very Old Study (UVOS) was conducted in
Bashkortostan, Russia. Of 1882 eligible inhabitants aged 85 + years, 1,526 (81.1%)
participated, including 389 (25.5%) men and 1,137 (74.5%) women. The partici-
pants underwent a detailed medical examination and interview, during which a
history of epileptic attacks was assessed using standardized questions.

Results: Of the 1,526 participants, 1,523 (99.9%), with a mean age of
88.8 + 2.9 years (range: 85.0-103.1 years), provided information on epilepsy-
related questions during the interview. A history of self-reported lifetime epi-
lepsy symptoms was found in 23 individuals (1.5%; 95% confidence interval
(CI): 0.90, 2.12), including 4 (17%) men. The mean age of these individuals was
89.2 + 3.8 years (85.0-103.1 years). In a multivariable analysis, a higher preva-
lence of self-reported lifetime epilepsy symptoms was associated with a higher
prevalence of neck pain (OR:3.53;95%Cl:1.35,9,22;p = 0.01), iron deficiency-
related anemia (OR: 5.68; 95%Cl: 1.66, 19.5; p = 0.006), and unconsciousness
(OR: 7.5295%Cl: 2.69, 21.0; p < 0.001), as well as with a lower prevalence of any
alcohol consumption (OR:0.14;95%CI:0.05, 0.44;p < 0.001) and a higher eryth-
rocyte sedimentation rate (OR: 1.04; 95%Cl: 1.01, 1.08; p = 0.01). It was not
associated with level of education (p = 0.67), sex (p = 0.54), region of habitation
(p = 0.18), Russian versus non-Russian ethnic background (p = 0.48), prevalence
of diabetes (p = 0.93), or stages of arterial hypertension (p = 0.85).

Conclusion: Self-reported lifetime epilepsy symptoms, experienced at any
period of life and assessed using a questionnaire with standardized questions,
were reported by 23 of 1,523 participants (1.5%) in this very old population in
Bashkortostan. The prevalence was independent of sex, educational level, ethnic
background, rural versus urban region of habitation, diabetes mellitus, and arte-
rial hypertension.

01 frontiersin.org


https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fneur.2026.1751674&domain=pdf&date_stamp=2026-02-06
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org/journals/neurology#editorial-board
https://www.frontiersin.org/journals/neurology#editorial-board
https://doi.org/10.3389/fneur.2026.1751674
mailto:Jost.Jonas@
medma.uni-heidelberg.de
mailto:Jost.Jonas@
medma.uni-heidelberg.de
https://doi.org/10.3389/fneur.2026.1751674
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fneur.2026.1751674/full
https://www.frontiersin.org/articles/10.3389/fneur.2026.1751674/full
https://www.frontiersin.org/articles/10.3389/fneur.2026.1751674/full
https://www.frontiersin.org/articles/10.3389/fneur.2026.1751674/full

Bikbov et al.

KEYWORDS

10.3389/fneur.2026.1751674

neck pain, population-based study, Russia, self-reported lifetime epilepsy symptoms,

Ural Very Old Study

Introduction

Epilepsy is one of the most common central nervous system dis-
orders worldwide, affecting individuals of all ages (1-3). Characterized
by recurrent, unprovoked seizures due to abnormal, excessive, or syn-
chronous neuronal brain activity, it is associated with up to a threefold
increased risk of premature death (4). Owing to the substantial eco-
nomic, psychosocial, physical, and mental burden experienced by
affected individuals, epilepsy has been identified by the World Health
Organization as a top priority for the prevention and control of non-
communicable diseases (5). To reduce the deleterious effect of epi-
lepsy, knowledge about its prevalence is essential for initiating
evidence-based actions and awareness campaigns, as well as for
strengthening public and private efforts to improve the quality of and
access to care. While the Global Burden of Disease Study (GBD)
recently summarized global, regional, and national data on the preva-
lence of epilepsy, information on epilepsy prevalence in Russia and
Central Asia remains scarce. For global summary meta-analyses, data
for these regions have often been interpolated (6-8). Therefore, the
purpose of our study was to estimate the prevalence of epilepsy,
defined as self-reported lifetime epilepsy symptoms (SLESs), in a very
old, multi-ethnic population in a region of Russia.

Methods

As described recently, the Ural Very Old Study (UVOS) is a pop-
ulation-based investigation. Its urban component was conducted in
the Kirovskii district of Ufa, the capital of the Republic of
Bashkortostan, Russia. Its rural component was conducted in the
Karmaskalinsky district, approximately 65 km from Ufa (9-24). The
study protocol was approved by the Ethics Committee of the Academic
Council of the Ufa Eye Research Institute (protocol number 3; dated
10 August 2017), and all participants provided written informed con-
sent. It was confirmed that all methods were carried out in accordance
with the relevant guidelines and regulations. With a multi-ethnic
population of approximately 4 million, Bashkortostan is located in the
Volga district in the southwest of the Ural Mountains. Recruitment
and examinations for the study began on 28 November 2017 and con-
cluded on 5 December 2020. The inclusion criteria were age 85 years
or older and residence in the study areas.

The study population consisted of 1526 individuals, with women
(n = 1136) comprising the majority (74.4%) of the cohort. The study
population comprised 81.1% of the total group of 1882 eligible indi-
viduals. Participation rates did not differ significantly between the
rural and urban components (81.3% vs. 80.2%). According to the 2021
Russian census, the UVOS cohort did not differ markedly from the
general population of Russia in terms of sex and age distribution (25).

As described in detail in previous reports, social workers visited
the study participants in their homes and conducted a standardized,
detailed interview comprising more than 300 questions on a wide
range of topics, such as socioeconomic background, self-reported
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ethnicity, educational level, diet, smoking habits, alcohol consump-
tion, physical activity, quality of life, quality of vision, history and
symptoms of major internal medical conditions, previous injuries,
interpersonal violence, cognitive function, and hearing loss. The ques-
tions were drawn from standardized instruments, such as the Center
for Epidemiologic Studies Depression Scale (CES-D), the Folstein test,
the Zung Self-Rating Depression Scale, the National Eye Institute
Visual Function Questionnaire-25 (VFQ-25), the Questionnaire for
Verifying Stroke-Free Status (QVSFS) from the American Heart
Association, and the Michigan Neuropathy Screening Instrument
(26-39). In particular, the interview included questions regarding
symptoms of epilepsy: (1) Have you ever had attacks of shaking in the
arms or legs that you could not control? (2) Have you ever had attacks
in which you fell and became pale? (3) Have you ever lost conscious-
ness? (4) Have you ever had attacks in which you fell and lost con-
sciousness? (5) Have you ever had attacks in which you fell and bit
your tongue? (6) Have you ever had attacks in which you fell and lost
control of your bladder? (7) Have you ever had brief attacks of shaking
or trembling in one arm or leg or in the face? (8) Have you ever had
attacks in which you lost contact with the surroundings and experi-
enced abnormal smells? (9) Have you ever been told that you have, or
have had, epilepsy or epileptic fits? (Tables 1, 2) (40). If the study par-
ticipants were cognitively unable to respond to the questions, the
interviewers obtained information from other family members
regarding previous epileptic episodes. Epilepsy was defined as present
if both questions #1 and #2 were affirmative, or if any of the questions
#5 to #9 were affirmative (40). Due to their non-specificity for epi-
lepsy, questions #3 and #4 were primarily not taken into account for
the definition of epilepsy. However, answers to these questions were
compared with responses to the other questions in the statistical
analysis.

In addition, the participants underwent physical examinations,
such as assessment of anthropomorphic parameters and measurement
of arterial blood pressure and handgrip strength. We biochemically
analyzed blood samples collected under fasting conditions (9-24). The
participants also underwent ophthalmological examinations.

The interview was conducted in the participants’ homes. We car-
ried out other examinations at the hospital for individuals who could
come to the hospital. Otherwise, we examined them in their homes
using portable devices (9-24).

In the statistical analysis, conducted with the help of a software
program (SPSS version 29.0; IBM-SPSS Inc., Chicago, United States),
we determined the mean value and 95% confidence interval (CI) of
the primary outcome parameter—the prevalence of self-reported life-
time epilepsy symptoms. Using binary logistic regression analyses, we
examined relationships between SLES prevalence and other parame-
ters, first in a univariate model and subsequently in multivariable
analyses. In the multivariable analyses, all variables that showed a
significant relationship with the prevalence of SLESs in the univariate
analyses were initially included as independent variables. We then
removed, in a step-by-step manner, all independent variables that
were no longer significantly associated with epilepsy prevalence. We
calculated odds ratios (ORs) and their 95% Cls. All p-values were two-
sided, and statistical significance was defined as a p-value of <0.05.
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TABLE 1 Questions related to the prevalence of self-reported lifetime epilepsy symptoms in the Ural Very Old Study.

Specific questions asked in the interview

Percentage of the total 95% confidence

study population interval
Question #1: Have you ever had attacks of shaking in the arms or legs that you could | 79 5.2% 42,62
not control? (no/yes)
Question #2: Have you ever had attacks in which you fell and became pale? (no/yes) 14 0.9% 0.0, 1.9
Question #3: Have you ever lost consciousness? (no/yes) 134 8.8% 7.3,10.3
Question #4: Have you ever had attacks in which you fell and lost consciousness? 19 1.2% 0.2,2.2
(no/yes)
Question #5: Have you ever had attacks in which you fell and bit your tongue? (no/ 2 0.1% 0.0,0.1
yes)
Question #6: Have you ever had attacks in which you fell and lost bladder control? 4 0.3% 0.0, 0.8
(no/yes)
Question #7: Have you ever had brief attacks of shaking or trembling in one arm or 13 0.9% 0.4,1.3
leg or in the face? (no/yes)
Question #8: Have you ever had attacks in which you lost contact with the 6 0.4% 0.0,0.9
surroundings and experienced abnormal smells? (no/yes)
Question #9: Have you ever been told that you have, or have had, epilepsy or 6 0.4% 0.0,0.9
epileptic fits? (no/yes)
Questions #1 and #2 answered “Yes,” or any of Questions #5 through #9 answered 23 1.51% 0.90,2.12
“Yes”(no/yes)
Questions #1 and #2 answered “Yes.”(no/yes) 9 0.59% 0.21,0.98
Any of questions #5 through #9 answered “Yes.”(no/yes) 18 1.18% 0.6, 1.73

Results

As reported previously, 1,526 individuals (389 men, 25.5%) par-
ticipated in the study, representing 81.1% of the 1882 eligible inhabit-
ants. These participants were visited in their homes and completed the
interview (9-24, 41). Of these 1,526 individuals, 1,523 (99.9%) pro-
vided information on the epilepsy-related questions. Of the 1,526
participants, who were primarily visited in their homes, 105 (6.9%)
died after the interview before they could attend the hospital. In addi-
tion, 246 (16.1%) individuals did not attend the hospital-based exami-
nations and did not undergo any clinical examinations using portable
devices at home. A total of 423 (27.7%) participants did not attend the
hospital-based examinations but were clinically examined using por-
table devices at home, and 751 (49.2%) individuals were examined at
the hospital (9-23).

The study cohort comprised 558 (36.3%) individuals of Russian
ethnicity, 668 (43.9%) Tatars, 171 (11.2%) Bashkirs, 49 (3.2%)
Chuvash, eight (0.5%) Mari, and 69 (4.5%) individuals of other eth-
nicities. The mean age was 88.8 + 2.9 years (median: 88.2 years; range:
85-103.1 years).

A history of SLESs was identified in 23 of the 1,523 participants
(1.5%; 95% CI: 0.90, 2.12), including 4 men (17%) and 19 women
(83%), with a mean age of 89.2 + 3.8 years (85.0-103.1 years).

In the univariate analysis, higher SLES prevalence was associated
with lower prevalence of any alcohol consumption; higher prevalence
of a history of angina pectoris, arthritis, neck pain, back pain, diar-
rhea, and iron deficiency-related anemia, episodes of low blood pres-
sure requiring hospital admission, skin disease, unconsciousness, and
previous falls or injuries; lower prevalence of chronic obstructive pul-
monary disease; and a higher erythrocyte sedimentation rate
(Table 2).
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In the multivariable analysis, the following parameters were
excluded due to a lack of statistical significance: History of angina
pectoris (p = 0.68), episodes of low blood pressure requiring hospital
admission (p = 0.55), history of tumbling (p = 0.65), history of arthri-
tis (p =0.56), history of chronic obstructive pulmonary disease
(p = 0.28), history of back pain (p = 0.27), history of skin disease
(p = 0.06), and diarrhea (p = 0.08). In the final model, higher SLES
prevalence was associated with higher prevalence of neck pain, iron
deficiency-related anemia, and unconsciousness; lower prevalence of
any alcohol consumption; and a higher erythrocyte sedimentation rate
(Table 3). Even after removing previous unconsciousness from the list
of independent variables, higher SLES prevalence remained signifi-
cantly associated with higher prevalence of neck pain, iron deficiency-
related anemia, and unconsciousness, as well as a higher erythrocyte
sedimentation rate (Table 3). In that model, SLES prevalence was not
associated with socioeconomic or demographic parameters, such as
level of education (p =0.67), sex (p =0.54), region of habitation
(p = 0.18), Russian versus non-Russian ethnic background (p = 0.48),
prevalence of diabetes (p = 0.93), or stages of arterial hypertension
(p=0.85).

Discussion

In this population-based study of a very old, multi-ethnic popula-
tion in Southern Russia, the prevalence of SLESs was 1.5% (23 of 1,523
participants). Higher SLES prevalence was associated with higher
prevalence of neck pain, iron deficiency-related anemia, and uncon-
sciousness; lower prevalence of any alcohol consumption; and a higher
erythrocyte sedimentation rate. It was not associated with level of
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TABLE 2 Univariate regression analysis of sociodemographic and clinical factors associated with the prevalence of self-reported lifetime epilepsy symptoms in Russia.

Factor Odds 95% confidence interval of P-value
ratio the odds ratio
Age (years) 1.05 0.92,1.20 0.46
Sex (male/female) 1.64 0.56, 4.85 0.37
Region of habitation (rural/urban) 1.10 0.37,3.26 0.86
Ethnicity (non-Russian/Russian) 1.33 0.58, 3.04 0.51
Body height (cm) 1.05 0.99,1.11 0.13
Body weight (kg) 1.01 0.97, 1.06 0.63
Waist circumference (cm) 0.96 0.85, 1.09 0.54
Hip circumference (cm) 0.98 0.94, 1.02 0.30
Waist/hip circumference ratio 40.8 0.28, 6,043 0.15
Waist/height ratio 0.07 0.00, 50.5 0.42
Level of education (1-8) 0.99 0.81,1.21 091
Socioeconomic score 0.95 0.79,1.14 0.57
Current smoking status (no/yes) 0.15 0.02, 1.20 0.07
Alcohol consumption, any (no/yes) 0.35 0.14, 0.90 0.03
Number of daily meals 0.94 0.56, 1.56 0.80
In a week, how many days do you eat fruits? 0.89 0.73, 1.09 0.27
In a week, how many days do you eat vegetables? 0.93 0.72,1.21 0.59
Type of cooking oil used: vegetable cooking oil/animal fat (butter) 0.81 0.21,2.41 0.71
Consumption of whole-grain foods (no/yes) 0.00 0.00 0.99
Salt consumed per day (g) 0.80 0.64,1.01 0.06
Degree of meat processing (weak/medium/strong) 1.48 0.69, 3.15 0.31
Number of cups of coffee per day 1.27 0.78,2.07 0.35
Number of cups of tea per day 0.81 0.54,1.21 0.31
History of angina pectoris (no/yes) 5.00 1.81,13.8 0.002
History of asthma (no/yes) 25,293,372 - 0.998
History of arterial hypertension (no/yes) 1.15 0.43,3.13 0.78
History of arthritis (no/yes) 3.23 1.36,7.67 0.008
History of bone fractures (no/yes) 1.33 0.58, 3.04 0.51
History of low back pain (no/yes) 2.56 0.95, 6.94 0.06
History of thoracic spine pain (no/yes) 1.03 0.42,2.51 0.95
History of neck pain (no/yes) 3.20 1.39,7.36 0.006
History of headache (no/yes) 5.53 1.87,16.3 0.002
History of cancer (no/yes) 1.12 0.26,4.82 0.88
History of cardiovascular disorders, including stroke (no/yes) 1.62 0.63,4.13 0.32
History of heart attack (no/yes) 0.85 0.25,2.87 0.79
History of dementia (no/yes) 1.89 0.55, 6.41 0.32
History of diabetes mellitus (no/yes) 0.85 0.20, 3.66 0.83
History of diarrhea (no/yes) 10.9 2.31,51.3 0.003
History of iron deficiency-related anemia (no/yes) 3.37 1.45,13.2 0.009
History of low blood pressure requiring hospital admission (no/yes) 6.67 1.47,30.3 0.01
History of osteoarthritis (no/yes) 1.59 0.62,4.08 0.33
History of skin disease (no/yes) 3.42 1.14,10.3 0.03
History of thyroid disease (no/yes) 0.70 0.09, 5.22 0.72
History of unconsciousness (no/yes) 4.87 2.03,11.7 <0.001
(Continued)
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Factor 95% confidence interval of P-value
the odds ratio
History of menopause (no/yes)
Age at last regular menstrual bleeding (years) 1.030 0.91, 1.16 0.67
Age at last menstrual bleeding (years) 0.98 0.87,1.11 0.75
History of falls or injuries (no/yes) 2.74 1.08,7.00 0.04
Alanine aminotransferase (IU/L) 1.00 0.95, 1.05 0.90
Aspartate aminotransferase (IU/L) 1.01 0.96, 1.05 0.79
Aspartate aminotransferase/alanine aminotransferase ratio 0.92 0.63,1.34 0.66
Bilirubin, total (pmol/L) 0.98 0.93, 1.05 0.61
High-density lipoprotein (mmol/L) 0.64 0.34,1.23 0.18
Low-density lipoprotein (mmol/L) 1.03 0.67,1.59 0.88
Cholesterol (mmol/L) 0.90 0.63, 1.29 0.56
Triglycerides (mmol/L) 1.01 0.54,1.87 0.98
Rheumatoid factor (IU/mL) 1.15 0.96, 1.37 0.12
Erythrocyte sedimentation rate (mm/hour) 1.03 1.003, 1.06 0.03
Glucose (mmol/L) 0.73 0.47,1.14 0.17
Creatinine (pmol/L) 0.99 0.97,1.01 0.39
Estimated glomerular filtration rate (mL/min per 1.73 m?) 091 0.47,1.79 0.80
Chronic kidney disease stage 0.52 0.18,1.56 0.25
Urea (mmol/L) 1.07 0.89, 1.27 0.49
Residual nitrogen (g/L) 18.2 0.09, 3,818 0.29
Total protein (g/L) 1.01 0.95, 1.07 0.71
International normalized ratio (INR) 1.35 0.04,43.8 0.87
Blood clotting time (minutes) 0.70 0.20, 2.46 0.58
Prothrombin index (%) 1.00 0.95, 1.05 0.98
Hemoglobin (g/L) 0.99 0.96, 1.01 0.23
Erythrocyte count (10° cells/pL) 0.60 0.26, 1.36 0.22
Leukocyte cell count (10° cells/L) 0.91 0.66, 1.27 0.59
Rod-core granulocyte (% of leukocytes) 0.72 0.50, 1.04 0.08
Segment nuclear granulocyte (% of leukocytes) 1.07 1.00, 1.14 0.05
Eosinophil granulocytes (% of leukocytes) 0.58 0.32,1.03 0.06
Lymphocytes (% of leukocytes) 0.93 0.86,1.01 0.07
Monocytes (% of leukocytes) 1.04 0.87,1.24 0.66
Prevalence of diabetes mellitus 0.57 0.13,2.47 0.45
Anemia (serum hemoglobin concentration <140 g/L in men and <130 g/L in 1.79 0.67,4.73 0.24
women)
Blood pressure, systolic (mm Hg) 1.00 0.99,1.02 0.84
Blood pressure, diastolic (mm Hg) 0.99 0.96, 1.03 0.72
Blood pressure, mean (mm Hg) 1.00 0.97,1.03 0.92
Arterial hypertension (defined as stage 1 or higher) (no/yes) 0.89 0.26, 3.07 0.85
Arterial hypertension, stages 1.04 0.67,1.61 0.85
Ankle-brachial index, right 4.10 0.02, 7,029 0.71
Ankle-brachial index, left 1.70 0.001, 2013 0.88
Prevalence of chronic obstructive pulmonary disease (no/yes) 0.27 0.10,0.73 0.01
Metabolic syndrome, prevalence (no/yes) 0.84 0.32,2.17 0.71
(Continued)
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Factor 95% confidence interval of P-value
the odds ratio

StateTrait Anxiety Inventory 1.03 0.99, 1.07 0.14
Depression score 1.03 0.99, 1.07 0.21
Hearing loss score 1.02 0.99, 1.05 0.20
Visual acuity (best-corrected; better eye; logarithm of the minimum angle of 0.70 0.26,1.87 0.48
resolution (LogMAR))

Mild vision impairment in the better eye 0.50 0.07,3.77 0.50
Moderate to severe vision impairment in the better eye 1.17 0.47,2.90 0.74
Blindness in the better eye 1.14 0.46, 2.85 0.78

TABLE 3 Multivariable regression analysis of clinical factors associated with the prevalence of self-reported lifetime epilepsy symptoms in Russia.

Factor Odds ratio 95% confidence interval of the odds ratio P-value
History of neck pain 3.53 1.35,9,22 0.01
History of iron deficiency-related anemia 5.68 1.66, 19.5 0.006
History of unconsciousness 7.52 2.69,21.0 <0.001
Alcohol consumption (beer, whisky, rum, gin, 0.14 0.05, 0.44 <0.001
brandy, or other local products)

Erythrocyte sedimentation rate (mm) 1.04 1.01, 1.08 0.01
Excluding history of unconsciousness

History of neck pain 4.03 1.58,10.3 0.004
History of iron deficiency-related anemia 6.30 1.92,20.7 0.002
Alcohol consumption (beer, whisky, rum, gin, 0.21 0.08, 0.60 0.004
brandy, or other local products)

Erythrocyte sedimentation rate (mm) 1.04 1.01, 1.07 0.01

education, sex, region of habitation, prevalence of diabetes, or stages
of arterial hypertension.

SLES prevalence in our very old study cohort corresponds to fig-
ures reported previously in other populations (3, 42-45). A recent
global and regional meta-analysis conducted by the Global Burden of
Disease Study (GBD) estimated that 51.7 million individuals world-
wide were affected by epilepsy of any type in 2021, with an age-stan-
dardized prevalence of 0.66% (95% CI: 0.57-0.75) (3). Idiopathic
epilepsy had a global age-standardized prevalence of 0.31% (9%% CI:
0.24-0.39), while secondary epilepsy had a global age-standardized
prevalence of 0.35 (95% CI: 0.32-0.38). In 2021, 0.7% of the global
population had active epilepsy, with 0.3% due to idiopathic epilepsy
and 0.4% due to secondary epilepsy (3). Epilepsy prevalence was esti-
mated to be markedly higher in low- and middle-income countries.
For Russia, the GBD estimated an age-standardized prevalence of
0.50% (95% CI: 0.40-0.59), one of the lowest estimates globally, in
contrast to the highest figures reported in some countries of Latin
America and the Caribbean (Trinidad and Tobago: 1.37%; 95% CI:
0.95-1.77) and in some sub-Saharan African countries (Gabon:
1.36%; 95%CI: 0.82-1.83). The 0.50% prevalence estimated by the
GBD for Russia was markedly lower than the 1.5% found in our
cohort. Several factors may explain this discrepancy: The GBD
reported age-standardized epilepsy prevalence, while we reported any
epilepsy-like event that the study participant could recall; differences
in study design (meta-analysis vs. population-based recruitment); dif-
ferences in the definition and assessment of epilepsy; and differences
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in the age of the study cohorts. Additional factors may include differ-
ences in the ethnic composition of the study cohorts—our study
included Russians, Bashkirs, and Tatars—and regional environmental
or lifestyle factors specific to Bashkortostan.

Reports on epilepsy prevalence in Russia have been sparse to date.
Guekht et al. examined epilepsy prevalence among older adolescents
and adults in 14 regions of the Russian Federation, covering a total
population of 517,624 individuals in both the European and Siberian
parts of the country (6). Based on available medical information
sources, the age-adjusted epilepsy prevalence was 0.34% (95%CI:
0.33-0.36), with higher prevalence in men (0.45%; 95%CI: 0.43-0.48)
than in women (0.25%; 95% CI: 0.24-0.27) and higher prevalence in
the eastern regions of Russia. The highest prevalence was observed in
the 50-59-year age group. Other studies from Russia and Central Asia
assessed factors associated with epilepsy without reporting detailed
prevalence estimates (8). In the study performed by Milchakova et al.,
the age- and sex-standardized epilepsy prevalence was 0.21% (95% CI:
0.18-0.23) in the Soviet region of Makhachkala and 0.30% (95% CI:
0.26-0.34) in the Khasavyurt region of the Republic of Dagestan, with
higher prevalence in male individuals (7). A study using regional reg-
istry data from the Republic of Bashkortostan for the period 2013-
2017 reported an epilepsy prevalence of approximately 0.29-0.33% for
adults (46). In the Republic of Bashkortostan, where our study was
conducted, a study based on annual reports from neurology services
reported an epilepsy prevalence of 0.32% for the period 2013-2017.
The mean age of these patients ranged from 30.5 + 1.3 years to
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41.8 £ 0.2 years, and the men/women ratio was 1.1/1.0. The authors
noted that the epilepsy prevalence observed in Bashkortostan was
higher than the corresponding figure of 0.26% for the Russian
Federation as a whole.

In the multivariable analysis, higher SLES prevalence was associ-
ated with higher prevalence of neck pain. Although the present cross-
sectional study does not allow causal inferences, one may discuss
possible mechanisms that could account for the association between
SLESs and any common comorbidities, such as shared neurological
pathways or musculoskeletal strain during seizures. Shokr et al. high-
lighted the high-mobility group box 1 (HMGB1) protein as a poten-
tially important factor in this context (47). Similarly, iron
deficiency-related anemia was a factor significantly associated with
higher SLES prevalence. It can be discussed how systemic metabolic
or hematological deficiencies might lower the seizure threshold in a
“very old” population, given that iron is an essential cofactor for neu-
rotransmitter synthesis and brain function. In this context, previous
studies have revealed that sigma 1 receptors (ol receptors) are
involved in the neuroprotection and pathophysiology of both condi-
tions and that targeting these receptors may have the potential to
modulate both seizures and comorbidities associated with epilepsy,
including cognitive impairment (48). Interestingly, study participants
with a history of SLESs showed considerably lower prevalence of alco-
hol consumption overall (OR: 0.14) in the multivariable analysis
(Table 2). The cross-sectional design of our study did not allow us to
determine whether this association was due to a protective effect or,
more likely, a “protopathic bias” resulting from alcohol avoidance
among patients with a known diagnosis of epilepsy or those taking
anti-seizure medications. In addition, our study could not assess
potential interactions between anti-seizure medications and alcohol
or lifestyle changes following diagnosis. Finally, a potential inflamma-
tory component was suggested by the correlation between higher
SLES prevalence and a higher erythrocyte sedimentation rate
(Table 2). It remains unclear whether this association reflects systemic
age-related inflammation or chronic low-grade neuroinflammation as
a contributing factor to epilepsy and how the pathophysiology of epi-
lepsy in older adults may be related to an elevated erythrocyte sedi-
mentation rate. In this context, Shokr et al. discussed that the sigma 1
receptor, as a multifunctional ligand-activated protein located in the
membranes of the endoplasmic reticulum, may mediate a variety of
neurological disorders, including epilepsy, amyotrophic lateral sclero-
sis, Alzheimer’s disease, and Huntington’s disease. It includes neuro-
protective effects of sigma 1 receptor agonists by a variety of
pro-survival and antiapoptotic sigma 1 receptor-mediated signaling
functions (49).

When the findings of our investigation are discussed, the limita-
tions of our study must be considered. First, due to its cross-sectional
design, the associations identified in the statistical analysis between
SLES prevalence and other variables do not imply causality and may
reflect comorbidity, shared risk factors, or consequences of epilepsy
or aging. Second, the relatively high age of our study cohort was
associated with a risk of survival bias—in the sense that individuals
with more severe epilepsy might have died before recruitment—and
a risk of a recall bias, that is, difficulty in remembering previous
epileptic episodes. However, in the case of cognitively impaired par-
ticipants, family members were also interviewed about prior epilep-
tic attacks, which likely reduced the impact of this bias on the study
results. Third, a major limitation of our study was the definition of
epilepsy, which entirely relied on the interview and the standardized
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questions asked by trained social workers (2, 39, 50). We did not
further substantiate the diagnosis through additional clinical exami-
nations, nor did we differentiate between idiopathic and secondary
epilepsy. This limitation includes reliance on an exclusively self-
reported diagnosis without clinical confirmation, electroretinogra-
phy, or medical record review, as well as the absence of differentiation
between active and remote epilepsy. It also includes the potential
misclassification of epilepsy with syncope, falls, or vasovagal events,
particularly in very old individuals. Fourth, a substantial proportion
of the clinical examinations were conducted in hospital settings or
using portable devices, while the epilepsy assessment relied exclu-
sively on interviews. This might have created an asymmetry in valid-
ity between the outcome and covariates. Fifth, another limitation of
our study is the relatively small number of SLES cases (n = 23),
which posed a risk of overfitting in multivariable models, including
violation of the empirical rule of approximately 10 events per vari-
able. The stepwise elimination of parameters in the creation of the
final multivariable model might have inflated associations and
increased the instability of the odds ratios. However, more conserva-
tive modeling approaches were not feasible due to the low number
of cases. Sixth, although the study region was typical of the Volga
Federal District, the proportion of Russians in the study cohort was
lower than in North-Western and Central Russia. However, since
SLES prevalence was independent of ethnic background, it is
unlikely that differences in ethnic composition influenced the main
findings of our investigation. Seventh, as in any epidemiological
study, non-participation may result in selection bias. However, with
a participation rate of more than 81%, selection bias was unlikely in
our investigation. The strengths of our study include the relatively
large sample size of a very old cohort, population-based recruitment
of participants, the examination of a wide range of parameters allow-
ing the detection of previously unrecognized associations between
SLES prevalence and other variables, and the focus on a region of
Russia/Central Asia for which data on epilepsy prevalence have
been scarce.

In conclusion, symptoms of epilepsy experienced at any point in
life were reported by 23 of 1,523 individuals (1.5%) in a very old popu-
lation in Bashkortostan, with prevalence independent of sex, educa-
tional level, ethnic background, rural versus urban region of
habitation, diabetes mellitus, and arterial hypertension.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics
Committee of the Academic Council of the Ufa Eye Research Institute.
The studies were conducted in accordance with the local legislation
and institutional requirements. The participants provided their writ-
ten informed consent to participate in this study. Written informed
consent was obtained from the individual(s) for the publication of any
potentially identifiable images or data included in this article.

frontiersin.org


https://doi.org/10.3389/fneur.2026.1751674
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Bikbov et al.

Author contributions

MB: Project administration, Conceptualization, Writing —
review & editing, Investigation, Validation, Funding acquisition,
Supervision, Methodology, Data curation. GK: Data curation,
Supervision, Investigation, Conceptualization, Methodology,
Writing - review & editing, Visualization, Validation, Formal analy-
sis. EI: Validation, Data curation, Visualization, Methodology,
Investigation, Writing — review & editing. LG: Formal analysis,
Writing - review & editing, Data curation, Visualization,
Methodology, Validation, Investigation. AIl: Writing — review &
editing, Formal analysis, Methodology, Visualization, Data cura-
tion, Investigation, Validation. DT: Data curation, Visualization,
Formal analysis, Methodology, Investigation, Validation, Writing -
review & editing. SP-J: Formal analysis, Writing — original draft,
Validation,
Methodology, Writing - review & editing. JJ: Writing - review &

Visualization, Investigation, Conceptualization,
editing, Visualization, Project administration, Validation, Formal
analysis, Data curation, Supervision, Writing - original draft,

Methodology, Investigation, Conceptualization.

Funding

The author(s) declared that financial support was not received for
this work and/or its publication.

References

1. Thijs RD, Surges R, O’Brien TJ, Sander JW. Epilepsy in adults. Lancet. (2019)
393:689-701. doi: 10.1016/S0140-6736(18)32596-0

2. WHO. Epilepsy: A public health
Organization (2019).

imperative. Geneva: World Health

3. GBD Epilepsy Collaborators. Global, regional, and national burden of epilepsy,
1990-2021: a systematic analysis for the global burden of disease study 2021. Lancet Public
Health. (2025) 10:€203-27. doi: 10.1016/S2468-2667(24)00302-5

4. Fisher RS, Acevedo C, Arzimanoglou A, Bogacz A, Cross JH, Elger CE, et al. ILAE
official report: a practical clinical definition of epilepsy. Epilepsia. (2014) 55:475-82. doi:
10.1111/epi.12550

5. WHO. Follow-up to the political declaration of the third high-level meeting of the
general assembly on the prevention and control of non-communicable diseases. Geneva:
World Health Organization (2022).

6. Guekht A, Hauser WA, Milchakova L, Churillin Y, Shpak A, Gusev E. The epidemiol-
ogy of epilepsy in the Russian Federation. Epilepsy Res. (2010) 92:209-18. doi: 10.1016/j.
eplepsyres.2010.09.011

7. Mil'chakova LE, Magomedova AK, Magomedov MM, Magomaev ME. The results of
the clinical and epidemiological study of epilepsy in urban and rural areas of the Dagestan
Republic. Zh Nevrol Psikhiatr Im S S Korsakova. (2012) 112:98-102.

8. Zharkinbekova NA, Egizbaev MK, Mil'chakova LE, Churilin II. A compara-
tive study of the prevalence and risk factors of focal epilepsy in adults in the Republic of
Kazakhstan and the Russian Federation. Zh Nevrol Psikhiatr Im S S Korsakova. (2013)
113:22-4.

9. Bikbov MM, Kazakbaeva GM, Rakhimova EM, Rusakova IA, Fakhretdinova AA,
Tuliakova AM, et al. Prevalence factors associated with vision impairment and blindness
among individuals 85 years and older in Russia. JAMA Netw Open. (2021) 4:¢2121138.
doi: 10.1001/jamanetworkopen.2021.21138

10. Bikbov MM, Kazakbaeva GM, Rakhimova EM, Rusakova IA, Fakhretdinova AA,
Tuliakova AM, et al. Axial length and its associations in the Ural very old study. Sci Rep.
(2021) 11:18459. doi: 10.1038/s41598-021-98039-2

11. Bikbov MM, Kazakbaeva GM, Rakhimova EM, Rusakova IA, Fakhretdinova AA,
Tuliakova AM, et al. The prevalence of dry eye in a very old population. Acta Ophthalmol.
(2022) 100:262-8. doi: 10.1111/a0s.14937

12. Bikbov MM, Kazakbaeva GM, Gilmanshin TR, Zainullin RM, Iakupova EM,
Fakhretdinova AA, et al. Prevalence of metabolic syndrome in a Russian population: the

Frontiers in Neurology

10.3389/fneur.2026.1751674

Conflict of interest

The author(s) declared that this work was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that Generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Ural eye and medical study and the Ural very old study. Metabol Open. (2022) 14:100183.
doi: 10.1016/j.metop.2022.100183

13. Bikbov MM, Kazakbaeva GM, Rakhimova EM, Rusakova IA, Fakhretdinova AA,
Tuliakova AM, et al. Concurrent vision and hearing impairment associated with cognitive
dysfunction in a population aged 85+ years: the Ural very old study. BMJ Open. (2022)
12:¢058464. doi: 10.1136/bmjopen-2021-058464

14. Bikbov MM, Gilmanshin TR, Zainullin RM, Kazakbaeva GM, Iakupova EM,
Fakhretdinova AA, et al. Prevalence of non-alcoholic fatty liver disease in the Russian
Ural eye and medical study and the Ural very old study. Sci Rep. (2022) 12:7842. doi:
10.1038/541598-022-12004-y

15. Bikbov MM, Kazakbaeva GM, Iakupova EM, Panda-Jonas S, Fakhretdinova AA,
Tuliakova AM, et al. Cognitive impairment in the population-based ural very old study.
Front Aging Neurosci. (2022) 14:912755. doi: 10.3389/fnagi.2022.912755

16. Bikbov MM, Kazakbaeva GM, Gilmanshin TR, Zainullin RM, Rakhimova EM,
Fakhretdinova AA, et al. Prevalence and associated factors of osteoarthritis in the Ural
eye and medical study and the Ural very old study. Sci Rep. (2022) 12:12607. doi: 10.1038/
§41598-022-16925-6

17. Bikbov MM, Kazakbaeva GM, Panda-Jonas S, Lakupova EM, Fakhretdinova AA,
Tuliakova AM, et al. Prevalence and associated factors of cataract and cataract surgery in
an old population in Russia. Ophthalmol Sci. (2024) 4:100545. doi: 10.1016/j.
x0ps.2024.100545

18. Bikbov MM, Kazakbaeva GM, Rakhimova EM, Panda-Jonas S, Tuliakova AM,
Fakhretdinova AA, et al. Intraocular pressure and its determinants in a very old popula-
tion. The ural very old study. Heliyon. (2024) 10:e25794. doi: 10.1016/j.heli-
yon.2024.e25794

19. Bikbov MM, Gilmanshin TR, Kazakbaeva GM, Panda-Jonas S, Jonas ]B. Prevalence
of myopic macular degeneration among the very old: the Ufa very old study. Invest
Ophthalmol Vis Sci. (2024) 65:29. doi: 10.1167/i0vs.65.3.29

20. Bikbov MM, Kazakbaeva GM, Gilmanshin TR, Zainullin RM, Iakupova EM, Panda-
Jonas S, et al. Unintentional injuries and falls in populations in Russia. The Ural eye and
medical study and the Ural very old study. Heliyon. (2024) 10:e31348. doi: 10.1016/j.
heliyon.2024.e31348

21. Bikbov MM, Kazakbaeva GM, Rakhimova EM, Panda-Jonas S, Fakhretdinova AA,
Tuliakova AM, et al. Atrial fibrillation and flutter and ocular diseases. The Ural eye and
medical study and the Ural very old study. Acta Ophthalmol. (2024) 102:e1057-65. doi:
10.1111/a0s.16726

frontiersin.org


https://doi.org/10.3389/fneur.2026.1751674
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1016/S0140-6736(18)32596-0
https://doi.org/10.1016/S2468-2667(24)00302-5
https://doi.org/10.1111/epi.12550
https://doi.org/10.1016/j.eplepsyres.2010.09.011
https://doi.org/10.1016/j.eplepsyres.2010.09.011
https://doi.org/10.1001/jamanetworkopen.2021.21138
https://doi.org/10.1038/s41598-021-98039-z
https://doi.org/10.1111/aos.14937
https://doi.org/10.1016/j.metop.2022.100183
https://doi.org/10.1136/bmjopen-2021-058464
https://doi.org/10.1038/s41598-022-12004-y
https://doi.org/10.3389/fnagi.2022.912755
https://doi.org/10.1038/s41598-022-16925-6
https://doi.org/10.1038/s41598-022-16925-6
https://doi.org/10.1016/j.xops.2024.100545
https://doi.org/10.1016/j.xops.2024.100545
https://doi.org/10.1016/j.heliyon.2024.e25794
https://doi.org/10.1016/j.heliyon.2024.e25794
https://doi.org/10.1167/iovs.65.3.29
https://doi.org/10.1016/j.heliyon.2024.e31348
https://doi.org/10.1016/j.heliyon.2024.e31348
https://doi.org/10.1111/aos.16726

Bikbov et al.

22. Bikbov MM, Kazakbaeva GM, lakupova EM, Fakhretdinova AA, Gilmanshin T,
Panda-Jonas S, et al. Prevalence of retinal pseudodrusen and age-related macular degen-
eration in a very old population: the Ural very old study. Graefes Arch Clin Exp
Ophthalmol. (2025) 263:291-304. doi: 10.1007/s00417-024-06644-1

23. Bikbov MM, Kazakbaeva GM, Iakupova EM, Fakhretdinova AA, Gilmanshin TR,
Panda-Jonas S, et al. Prevalence of age-related macular degeneration and retinal pseudo-
drusen in an elderly population. The Ural very old study. Graefes Arch Clin Exp
Ophthalmol. (2025) 263:291-304. doi: 10.1007/s00417-024-06644-1

24. Bikbov MM, Kazakbaeva GM, lakupova EM, Panda-Jonas S, Tuliakova AM,
Fakhretdinova AA, et al. Mortality and ocular parameters and diseases in rural and urban
Russia. Eye Lond. (2025) 39:1322-31.

25. GBD 2019 Demographics Collaborators. Global age-sex-specific fertility, mortality,
healthy life expectancy (HALE), and population estimates in 204 countries and territories,
1950-2019: a comprehensive demographic analysis for the global burden of disease study
2019. Lancet. (2020) 396:1160-203. doi: 10.1016/S0140-6736(20)30977-6

26. Zung WW. A self-rating depression scale. Arch Gen Psychiatry. (1965) 12:63-70. doi:
10.1001/archpsyc.1965.01720310065008

27. Folstein ME, Folstein SE, McHugh PR. "Mini-mental state". A practical method for
grading the cognitive state of patients for the clinician. J Psychiatr Res. (1975) 12:189-98.
doi: 10.1016/0022-3956(75)90026-6

28. Radloft LS. The CED-D scale: a self-report depression scale for research in the general
population. Appl Psychol Meas. (1977) 1:385-401.

29. Fries ], Spitz PW, Young DY. The dimensions of health outcomes: the health assess-
ment questionnaire, disability and pain scales. ] Rheumatol. (1982) 9:789-93.

30. Crum RM, Anthony JC, Bassett SS, Folstein ME. Population-based norms for the
mini-mental status examination by age and educational level. JAMA. (1993) 269:2386-91.

31. Thomas JL, Jones GN, Scarinci IC, Mehan D], Brantley PJ. The utility of the CES-D
as a depression screening measure among low-income women attending primary care
clinics. The Center for Epidemiologic Studies-Depression. Int ] Psychiatry Med. (2001)
31:25-40. doi: 10.2190/FUFR-PK9F-6U10-JXRK

32. Jones WJ, Williams LS, Meschia JE. Validating the questionnaire for verifying stroke-
free status (QVSFS) by neurological history and examination. Stroke. (2001) 32:2232-6.
doi: 10.1161/hs1001.096191

33. Aiello CP, Lima II, Ferrari DV. Validity and reliability of the hearing handicap inven-
tory for adults. Braz ] Otorhinolaryngol. (2011) 77:432-8. doi: 10.1590/
$1808-86942011000400005

34. Herman WH, Pop-Busui R, Braffett BH, Martin CL, Cleary PA, Albers JW, et al. Use
of the Michigan neuropathy screening instrument as a measure of distal symmetrical
peripheral neuropathy in type 1 diabetes: results from the diabetes control and complica-
tions trial/epidemiology of diabetes interventions and complications. Diabet Med. (2012)
29:937-44. doi: 10.1111/§.1464-5491.2012.03644.x

35. Souza VC, Lemos SM. Tools for evaluation of restriction on auditory participation: sys-
tematic review of the literature. Codas. (2015) 27:400-6. doi: 10.1590/2317-1782/20152015008

36. Creavin ST, Wisniewski S, Noel-Storr AH, Trevelyan CM, Hampton T, Rayment D, et al.
Mini-mental state examination (MMSE) for the detection of dementia in clinically unevalu-
ated people aged 65 and over in community and primary care populations. Cochrane
Database Syst Rev. (2016) 2016:CD011145. doi: 10.1002/14651858.CD011145.pub2

Frontiers in Neurology

09

10.3389/fneur.2026.1751674

37. Wolftsohn JS, Arita R, Chalmers R, Djalilian A, Dogru M, Dumbleton K, et al. TFOS
DEWS II diagnostic methodology report. Ocul Surf. (2017) 15:539-74. doi: 10.1016/j.
jt0s.2017.05.001

38. Bae S, Lee S, Lee S, Harada K, Makizako H, Park H, et al. Combined effect of self-
reported hearing problems and level of social activities on the risk of disability in Japanese
older adults: a population-based longitudinal study. Maturitas. (2018) 115:51-5. doi:
10.1016/j.maturitas.2018.06.008

39. Wan Y, Zhao L, Huang C, Xu Y, Sun M, Yang Y, et al. Validation and comparison of
the National eye Institute visual functioning Questionnaire-25 (NEI VFQ-25) and the
visual function Index-14 (VF-14) in patients with cataracts: a multicentre study. Acta
Ophthalmol. (2021) 99:¢480-8. doi: 10.1111/a0s.14606

40. Placencia M, Sander JWAS, Shorvon SD, Ellison RH, Cascante SM. Validation of a
screening questionnaire for the detection of epilepsy seizures in epidemiological studies.
Brain. (1992) 115:783-94. doi: 10.1093/brain/115.3.783

41. Panda-Jonas S, Nizamutdinova AM, Bourne R, Jonas JB. Estimates on the number of
people blind or visually impaired due to diabetic retinopathy in southern Urals. Point of
view. East — West. (2025) 12:6-9. doi: 10.25276/2410-1257-2025-2-6-9

42. Syvertsen M, Nakken KO, Edland A, Hansen G, Hellum MK, Koht J. Prevalence and
etiology of epilepsy in a Norwegian county-a population based study. Epilepsia. (2015)
56:699-706. doi: 10.1111/epi.12972

43. Fiest KM, Sauro KM, Wiebe S, Patten SB, Kwon CS, Dykeman J, et al.
Prevalence and incidence of epilepsy: a systematic review and meta-analysis of interna-
tional studies. Neurology. (2017) 88:296-303. doi: 10.1212/WNL.000000000
0003509

44. Souirti Z, Hmidani M, Lamkadddem A, Khabbach K, Belakhdar S, Charkani D, et al.
Prevalence of epilepsy in Morocco: a population-based study. Epilepsia Open. (2023)
8:1340-9. doi: 10.1002/epi4.12802

45. Christensen J, Trabjerg BB, Wagner RG, Newton CR, Kwon CS, Aaberg KM, et al.
Prevalence of epilepsy: a population-based cohort study in Denmark with comparison to
global burden of disease (GBD) prevalence estimates. ] Neurol Neurosurg Psychiatry.
(2025) 96:480-8. doi: 10.1136/jnnp-2024-334547

46. Novikova LB, Akopian AP, Sharapova KM. Clinical and epidemiological data on epi-
lepsy in the republic of Bashkortostan. Epilepsy Paroxysmal Conditions. (2019) 11:263-9.
doi: 10.17749/2077-8333.2019.11.3.263-269

47. Shokr MM, Akopian AP, Sharapova KM. HMGBI: different secretion pathways with
pivotal role in epilepsy and major depressive disorder. Neuroscience. (2025) 570:55-67.
doi: 10.1016/j.neuroscience.2025.02.023

48. Badawi GA, Shokr MM, Elshazly SM, Zaki HE, Mohamed AF. Sigma-1 receptor
modulation by clemastine highlights its repurposing as neuroprotective agent against
seizures and cognitive deficits in PTZ-kindled rats. Eur ] Pharmacol. (2024) 980:176851.
doi: 10.1016/j.ejphar.2024.176851

49. Shokr MM, Badawi GA, Elshazly SM, Zaki HE, Mohamed AF. Sigma 1 receptor and
its pivotal role in neurological disorders. ACS Pharmacol Transl Sci. (2024) 8:47-65. doi:
10.1021/acsptsci.4c00564

50. Epilepsia. Guidelines for epidemiologic studies on epilepsy. Commission on epide-
miology and prognosis, international league against epilepsy. Epilepsia. (1993) 34:592-6.
doi: 10.1111/j.1528-1157.1993.tb00433.x

frontiersin.org


https://doi.org/10.3389/fneur.2026.1751674
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1007/s00417-024-06644-1
https://doi.org/10.1007/s00417-024-06644-1
https://doi.org/10.1016/S0140-6736(20)30977-6
https://doi.org/10.1001/archpsyc.1965.01720310065008
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.2190/FUFR-PK9F-6U10-JXRK
https://doi.org/10.1161/hs1001.096191
https://doi.org/10.1590/S1808-86942011000400005
https://doi.org/10.1590/S1808-86942011000400005
https://doi.org/10.1111/j.1464-5491.2012.03644.x
https://doi.org/10.1590/2317-1782/20152015008
https://doi.org/10.1002/14651858.CD011145.pub2
https://doi.org/10.1016/j.jtos.2017.05.001
https://doi.org/10.1016/j.jtos.2017.05.001
https://doi.org/10.1016/j.maturitas.2018.06.008
https://doi.org/10.1111/aos.14606
https://doi.org/10.1093/brain/115.3.783
https://doi.org/10.25276/2410-1257-2025-2-6-9
https://doi.org/10.1111/epi.12972
https://doi.org/10.1212/WNL.0000000000003509
https://doi.org/10.1212/WNL.0000000000003509
https://doi.org/10.1002/epi4.12802
https://doi.org/10.1136/jnnp-2024-334547
https://doi.org/10.17749/2077-8333.2019.11.3.263-269
https://doi.org/10.1016/j.neuroscience.2025.02.023
https://doi.org/10.1016/j.ejphar.2024.176851
https://doi.org/10.1021/acsptsci.4c00564
https://doi.org/10.1111/j.1528-1157.1993.tb00433.x

	Prevalence and associated factors of self-reported lifetime epilepsy symptoms in an older population in Russia: the Ural Very Old Study
	Introduction
	Methods
	Results
	Discussion

	References

