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Prevalence of dementia in a level
4 university epilepsy center: how
big is the problem?

Christoph Helmstaedter, Teresa Lutz, Vinzent Wolf and

Juri-Alexander Witt*

Department of Epileptology, University Hospital Bonn (UKB), Bonn, Germany

Background: The relationship between epilepsy and dementia is currently a topic

of great interest. Our study aimed to determine the prevalence of dementia

diagnoses among patients of a large level 4 university epilepsy center.

Methods: In this retrospective monocentric study conducted at the Department

of Epileptology of the University Hospital Bonn, we searched for dementia-related

terms in a total of 145,501 medical letters from 40,360 adult patients who were

seen between 2003 and 2021. Files with at least one hit were selected and analyzed

with regard to diagnoses, age, age at epilepsy onset, and the question as to

whether epilepsy preceded or followed the dementia diagnosis.

Results: Among the medical letters of 513 patients, dementia-related terms were

found. The letters of 12.7% of these patients stated a dementia diagnosis, 6.6%

were suspected of having dementia, 4.9% had mild cognitive impairment, and

6.6% had other neurodegenerative diseases without dementia. Taking all 40,360

patients into account, the prevalence of diagnosed or suspected dementia was

0.25%. An older age (≥60 years) and late-onset epilepsy (≥60 years), but not a

longer epilepsy duration, increased the odds of dementia by 6.1 (CI 3.5–10.7)

and 2.9 (CI 1.7–4.7), respectively. Additionally, vascular, metabolic, inflammatory,

and behavioral mood-related comorbidities were commonly observed. Epilepsy

tended to precede (23.2%) rather than follow (8.1%) the dementia diagnosis.

Conclusion: Despite the clear limitations of a selection bias and the potential

underdiagnosis of dementia and underestimation of its prevalence when relying

on the medical letters from a specialized center which rather focuses on epilepsy-

related issues, the findings of this study o�er valuable insights from the perspective

of an epilepsy center. In this setting, the prevalence of dementia in epilepsy is rather

low. However, physicians should be aware that the risk of dementia is higher in the

elderly, in late-onset epilepsies, and when comorbid risk factors exist. Seizures

can also be an early sign of a neurodegenerative disease. Future research should

explicitly screen for dementia in patients with epilepsy and stratify them according

to their underlying pathologies and comorbidities.
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Introduction

Cognitive impairment is a common comorbidity in epilepsy.

In the majority of patients with any type of epilepsy, deficits can

be observed in at least one cognitive domain (1). However, the

relationship between epilepsy (i.e., having seizures) and cognition

is complex and is bidirectional rather than a simple one-way

relationship (2). Many factors can compromise neuropsychological

function in epilepsy (3). In early-onset epilepsies, developmental

hindrance is a major risk factor for global intellectual impairment

(4). A long-standing discussion has been taking place as to whether

chronic epilepsy and seizures have the potential to inflict brain

damage, leading to a progressive and accelerated mental decline

(5, 6). As early as the beginning of the twenteeth century, reports by

Kraepelin (7) indicated that “epileptic dementia” was widespread

and could affect up to 50% of patients with epilepsy. It was

suggested that the numbers were even higher in what was referred

to as “pure” or “real” epilepsy, which excluded symptomatic or

structural epilepsy (8). While the numbers may seem very high, it

is unclear what exactly led to the diagnosis of epileptic dementia at

that time. Today, with an aging population, the issue of epileptic

dementia is gaining renewed attention. This finds its expression

in recent activities of the ILAE task force on epilepsy in the

elderly which focus on epidemiology and epilepsy management

(9, 10).

However, it is essential to differentiate between various

possibilities such as whether dementing conditions cause epilepsy,

whether seizures cause dementia, whether epilepsy and associated

lesions lower the threshold for dementia, or whether epilepsy

and dementia are comorbid conditions that share a common

underlying factor (11). In some patients, factors related to

seizures and their treatment can play a significant role in regard

to mental decline (12–15). In other patients, indicators for

neurodegeneration are found that can cause mental decline (16–

18). A systematic review and meta-analysis of epidemiologic

studies (19) among others (20, 21) on the relationship between

epilepsy and dementia reported a period prevalence of epilepsy

in dementia for 5 out of 100 persons compared to 4 out

of 100 persons, population-based. Risk factors for developing

epilepsy included severity, duration, and age of dementia onset.

Of interest for the perspective taken here is the period prevalence

of dementia in persons with epilepsy which ranges from 8.1

to 17.5, without exploring any risk factors. A recent long-

term follow-up study [Atherosclerosis Risk in Communities

(ARIC) Study] has provided evidence that the late onset of

epilepsy (LOE, ≥ age 67) is a risk factor for future dementia

(22, 23). In the long run, 42% of 671 individuals with LOE

developed dementia. The hazard ratio for developing dementia

was approximately three times higher for subjects with LOE vs.

those without LOE. Evidence of an approximately 2-fold risk

for developing epilepsy from dementia and vice versa resulted

from an analysis of data from the Framingham Heart study,

which included 4,905 patients with information on epilepsy and

dementia, and dementia follow-up after the age of 65 years

(24). A retrospective cohort study involving 675 individuals with

epilepsy (aged ≥ 50 years) observed a 3-fold risk for developing

dementia (25). Ophir et al. reported a 10-year cumulative

incidence of dementia of 22% in patients with LOE of unknown

etiology (26).

In this study, we shed light on this issue from an epileptologist’s

perspective by examining the prevalence of dementia diagnoses

among patients of a level 4 university hospital dedicated to epilepsy

with approximately 5,000 outpatient and 3,000 inpatient visits

per year.

It is important to note already at this point that the

reviewed cohort is not representative of the broader population

of patients who seek medical care for various reasons in

neurology, psychiatry, dementia centers, memory clinics, etc.

and who may also have epilepsy. It is seizures, i.e., epilepsy,

and not another health condition which bring patients to our

epilepsy center.

Methods

We conducted a keyword search of a total of 145,501 electronic

medical reports of 40,360 adult patients (≥18 years) who visited

University Hospital Bonn, Department of Epileptology, from

May 2003 to August 2021 (see Figure 1). We used German

dementia-related search terms such as ∗demen∗, alzheimer∗, lewy∗,

tauopathie∗, tau∗, ∗amyloid∗, plaques∗, neurodegenerat∗, mci,

“mild cognitive”, nootrop∗, antidemen∗, and “anti-demen∗ and did

not include conditions such as “encephalopathy” “encephalitis,”

“autoimmun∗,” and “delir∗,” “status epilepticus,” “NORSE,” or

“FIRES,” which can potentially result in dementia even if an explicit

dementia diagnosis is not given. We identified 676 reports, and

two authors manually screened each of them for type of dementia

and comorbid diseases. In cases having multiple reports, we took

into account the most recent one, resulting in 513 processed

files. We also checked and excluded those letters in which the

keywords appeared to be contextually incorrect (e.g., a fear of

developing dementia).

Since the reports cover an 18-year period, the old epilepsy

nomenclature was used because the new classification system

developed by the International League Against Epilepsy (ILAE)

was published in 2017 (27). This includes categories such as “no

epilepsy” as well as “cryptogenic,” “symptomatic,” and “idiopathic”

epilepsy (28). In addition, the temporal relationship between

epilepsy and dementia as stated in the medical letters was

categorized as dementia before epilepsy, epilepsy before dementia,

or unclear. For those adult patients who were 60 years of age or

older, we categorized this group of individuals as “older.” Late-

onset epilepsy (LOE) was defined as the occurrence of epilepsy

in patients who were at least 60 years old at the time of epilepsy

onset (29).

The study was approved by the Ethics Committee of the

Medical Faculty at the University of Bonn (# 2022 442).

Statistics

Frequency statistics and cross tabulation with chi-squared

test (Chi²) and odds ratios (OR) including 95% confidence

intervals (CI) were calculated for nominal scaled variables,
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FIGURE 1

Flowchart.

and ANOVA were conducted for continuous variables.

All statistics were performed using R (30) and SPSS (IBM,

version 28).

Results

The medical letters from 513 (1.3%) of 40,360 patients included

at least one dementia-related term. In this group, 44% were

women and 56% were men. The mean age of the group of

513 patients identified by keyword search was 58.1 ± 18.9

years (range 18–96). Among these patients, clinical diagnoses

included symptomatic epilepsy in 270 (52.6%) cases, cryptogenic

in 116 (22.6%) cases, idiopathic epilepsy in 73 (14.2%) cases,

and no epilepsy in 54 (10.5%) cases. Differential diagnoses in

the latter group indicated syncopes or functional non-epileptic

seizures. The mean age at epilepsy onset was 45.4 ± 25.4 years

(range 0–95), and the average duration was 13.7 ± 17.6 years

(range 0–71).

TABLE 1 Clinical and demographic characteristics of the 99 patients with

dementia diagnoses or suspected dementia.

Patients with
dementia diagnoses

or suspected
dementia

N 99

Sex

Women 44 (44.4%)

Men 55 (55.6%)

Age

M (SD) 71.4 (15.0)

Range 18–96

Age at onset of epilepsy (n= 89)

M (SD) 56.8 (25.0)

Range 3–95

Late-onset epilepsy (≥60 yrs) 50 (56.2%)

Duration of epilepsy (n= 89)

M (SD) 14.9 (19.8)

Range 0–71

Epilepsy diagnosis

Structural 64 (64.6%)

Cryptogenic 13 (13.1%)

Idiopathic 13 (13.1%)

No epilepsy 9 (9.1%)

Dementia diagnosis

Yes 65 (65.7%)

Suspected 34 (34.3%)

M, mean; SD, standard deviation.

The prevalence of dementia diagnoses

As for the diagnosis of dementia or a neurodegenerative

disease condition, 65 (12.7%) of the 513 patients with

medical letters including dementia-related terms had a

definitive diagnosis of dementia, and 34 (6.6%) received

a suspected dementia diagnosis (Figure 1). The major

clinical and demographic characteristics are presented

in Table 1, and the exact ICD-11 diagnoses are listed in

Table 2.

By transposing the numbers of diagnosed or suspected

dementia cases in the subgroup of 513 patients with medical letters

including dementia-related terms (19.3% of 513), we can estimate a

prevalence of 0.25% for all 40,360 patients whose files were screened

for dementia-related terms.

Table 3 summarizes the reported comorbidities for this

group, with the most common ones being arterial hypertension,

depression, cerebral infarct, and brain atrophy.
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TABLE 2 Frequencies of di�erent dementia diagnoses (ICD-11).

Dementia diagnosis Frequency
(n = 99)

ICD-11

Advanced dementia 2 6D8Z.XS25

Alzheimer’s dementia (onset unknown) 7 6D80.Z

Alzheimer’s dementia (early onset) 2 6D80.0

Beginning dementia 9 6D8Z.XS5W

Dementia 26 6D8Z

Dementia due to Down Syndrome 1 6D85.9

Fronto-temporal dementia 1 6D83

Fronto-temporal lobar degeneration 2 8A23

Mixed dementia 3 6D80.2

Parkinson’s dementia 2 6D85.0

Suspected Lewy-body-dementia DD

vascular dementia

1 6D82/6D81

Suspected Alzheimer’s dementia (onset

unknown)

3 6D80.Z

Suspected Alzheimer’s dementia (late

onset)

3 6D80.1

Suspected beginning dementia 1 6D8Z.XS5W

Suspected dementia 24 6D8Z

Suspected Lewy-body-dementia 2 6D82

Suspected Lewy-body-dementia DD

Creutzfeldt-Jakob disease

1 6D82/6D85.5

Suspected mixed dementia 1 6D80.2

Vascular dementia 7 6D81

Vascular dementia DD fronto-temporal

dementia

1 6D81/6D83

Mild cognitive impairment and
neurodegenerative diseases without
dementia

Among the 513 patients with medical letters including

dementia-related terms, 25 (4.9%) patients were diagnosed with

mild cognitive impairment (MCI). Additionally, 26 (5.1%) patients

were diagnosed with a clear neurodegenerative disease without

dementia, while 8 (1.6%) patients were suspected of having a

neurodegenerative disease without a definitive dementia diagnosis

(Figure 1).

Potential risk factors for dementia

With regard to age as a risk factor for dementia, in the group

of 513 patients who were finally analyzed, the likelihood of having a

(suspected) dementia diagnosis increased with advancing age or age

at epilepsy onset. Patients with a diagnosis of (suspected) dementia

as a group were significantly older (age 71.4± 15.0 years vs. 54.9±

18.3 years, F= 69.5, p< 0.001), and the age of their onset of epilepsy

was significantly later (age 56.8± 25.0 years vs. 41.8± 24.5 years, F

TABLE 3 Comorbidities of patients with dementia diagnoses or suspected

dementia.

Additional diagnosis Frequency (n = 99)

Arterial hypertension 33 (33.3%)

Depression 19 (19.2%)

Cerebral infarct 16 (16.2%)

Brain atrophy 15 (15.2%)

Atrial fibrillation 14 (14.1%)

Polyneuropathy 11 (11.1%)

Traumatic brain injury 11 (11.1%)

Status epilepticus 9 (9.1%)

Coronary artery disease 8 (8.1%)

Delirium 7 (7.1%)

Diabetes mellitus type 2 7 (7.1%)

Microangiopathy 7 (7.1%)

Hippocampal sclerosis 6 (6.1%)

Parkinson’s disease 6 (6.1%)

Presbycusis 5 (5.1%)

Hypercholesterolemia 5 (5.1%)

Meningioma 5 (5.1%)

Nicotine addiction 5 (5.1%)

Subarachnoid hemorrhage 5 (5.1%)

Alcohol addiction 4 (4.0%)

Urinary tract infection 4 (4.0%)

Hypothyroidism 4 (4.0%)

Pulmonary embolism 4 (4.0%)

Renal insufficiency 4 (4.0%)

Sleep apnea syndrome 4 (4.0%)

Chronic pain syndrome 4 (4.0%)

Tremor 4 (4.0%)

= 25.1, p < 0.001) than in patients without (suspected) dementia.

The duration of epilepsy was not significantly different between

patients with vs. without (suspected) dementia (14.9 ± 19.8 years

vs. 13.3± 16.9 years, F= 0.6, p= 0.453).

Using a cutoff age of 60 years, in the younger subgroup (age

< 60 years: n = 249), 6.8% had a dementia diagnosis or suspected

dementia, whereas in the older subgroup (age≥ 60 years: n= 264),

there was a significantly higher prevalence of 31.1% [chi2 = 48.3(1)

p < 0.001]. The odds ratio (OR) for the older group compared to

the younger group of having diagnosed or suspected dementia was

6.1 (95% CI: 3.5–10.7).

Regarding the age at epilepsy onset, it was observed that in

the early-onset subgroup (onset < age 60 years: n = 231), 16.9%

of the patients received a (suspected) dementia diagnosis. By

contrast, the late-onset subgroup (onset ≥ 60 yrs.: n = 135) had a

significantly higher percentage at 37.0% [chi2 = 18.8(1) p < 0.001].

For patients with LOE, the odds ratio (OR) of receiving either
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a dementia diagnosis or a suspected dementia diagnosis was 2.9

(95% CI: 1.7–4.7).

The factors of different types of epilepsy, year of diagnosis,

duration of epilepsy, or gender were not found to be associated

with a different prevalence of a (suspected) dementia diagnosis (all

p > 0.1).

Temporal relationship between epilepsy
and dementia

The records of the 99 patients with suspected or diagnosed

dementia were reviewed to determine whether the diagnosis of

epilepsy or dementia was established first. The dementia diagnosis

was made prior to the epilepsy diagnosis for 8.1% of the cases,

while in 23.2% of the cases, it was diagnosed after the epilepsy. In

the majority of the cases, the time of occurrence was not clearly

stated (53.5%) or diagnostics at our center revealed that it was not

epilepsy (15.2%).

Discussion

Given the growing interest among researchers and the public

in epilepsy, dementia, and its potentially bidirectional relationship,

we sought to investigate the prominence of this issue in a level 4

epilepsy center. This center, and this is of major importance for the

understanding of the results of this study, serves as an independent

university hospital providing care for in- and out-patients with

epilepsy. The pertinent questions raised included the frequency of

dementia diagnoses, the level of attention that needs to be directed

to this issue, and whether the numbers raise concerns regarding the

risk of dementia in patients with epilepsy.

Prevalence of dementia diagnoses in
epilepsy patients seen between 2003 and
2021

Screening was conducted on a total of 145,501 medical letters

from all of the 40,360 adult patients who were seen between 2003

and 2021. As a first step, we performed a keyword search of

all electronic medical reports to identify dementia-related terms.

After multiple reports were excluded, at least one term related

to dementia could be identified in the letters of 513 patients.

Upon closer examination of these 513 patient files, it was revealed

that 99 (19.3%) patients had a confirmed diagnosis of dementia

or suspected dementia, while another 59 patients (6.6%) were

diagnosed with MCI or (suspected) neurodegenerative conditions

without dementia. Thus, no explicit dementia diagnosis was found

for most of the 513 patients. Interpolation of these numbers

to the total group of 40,360 patients indicates a prevalence of

(suspected) dementia of 0.25% seen in a specialized epilepsy

center in an 18-year period. As previously mentioned, the

investigated patients are not representative of the general epilepsy

population, especially not for those experiencing seizures while

seeking treatment in neurology, psychiatry, memory, or dementia

clinics. Additionally, dementia may be underdiagnosed due to

the lack of routine screening for this condition. The diagnostic

value of cognitive dementia screenings for identifying MCI or

dementia in epilepsy, however, must be questioned. This is because

the majority of the patients with chronic epilepsy suffer from

cognitive impairments in multiple domains, which, depending on

the underlying disease condition, can be substantial and also impact

their daily functioning (31–33).

Nevertheless, it is reasonable to assume that highly

specialized epilepsy centers tend to receive more patients

with severe and difficult-to-treat epilepsies, along with

underlying pathologies that increase the risk of developing

dementia. In addition, there are those patients seeking advice

in specialized epilepsy centers, in whom seizures/epilepsy may

be the precursor, i.e., the first sign of a neurodegenerative

process.

Risk factors associated with dementia
diagnoses

The likelihood of dementia increases with advancing age. In

keeping with existing literature, our findings confirm that an

older age (≥60 years) and a later epilepsy onset (≥60 years)

significantly change the odds of being diagnosed with (suspected)

dementia (22, 23, 25). The odds ratio for (suspected) dementia

in persons aged 60 years or older was 6.1. Similarly, for those

with LOE, the odds ratio was 2.9, thus highlighting a higher

likelihood of (suspected) dementia compared to those with earlier

onset epilepsies. The approximately 3-fold risk of dementia in

LOE is an interesting and consistently observed finding across

multiple studies. However, the prevalence of dementia in our

cohort is much lower compared to findings reported in other

studies. The most likely explanation for this is a selection bias. For

future research, it is of the utmost importance to stratify patients

with epilepsy according to the underlying disease conditions and

comorbidities that contribute to an increased vulnerability to

dementia. A significant distinction exists between patients who

primarily experience seizures and seek diagnosis and treatment in

specialized epilepsy centers, and those with primarily psychiatric or

neurological conditions who are referred to neurology, psychiatry,

or dementia clinics where acute seizures or established epilepsies

may be perceived as comorbidities. The finding from a recent

meta-analysis of observational studies which revealed that patients

presenting with LOE also experience a weighted increased risk

of 3.88 for a subsequent stroke is thought-provoking. The risk

appears similar to that of dementia. The same study also references

additional research that provides clinical and radiological evidence

to support the premise that LOE is likely associated with underlying

cerebrovascular disease (34). Other studies linked antiseizure

medication use to a higher risk of vascular events in the general

population, and the same risk exists in patients with Alzheimer’s

disease (15, 35).

Thus, an older age per se increases the risk of dementia.

Moreover, an older age combined with LOE suggests the

presence of acquired brain pathologies, which are more likely

degenerative. By contrast, early-onset epilepsies tend to affect brain
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development (36). Consequently, a recent review demands an

exhaustive phenotypic characterization of LOE when the origin is

unknown (37).

Remarkably, neither the type of epilepsy nor the duration of

epilepsy was related to the diagnosis of (suspected) dementia. The

latter finding in particular can be seen as evidence against the

notion that suffering from seizures over a prolonged period of time

inevitably leads to epileptic dementia. The mean time of dementia

ascertainment in the ARIC study was 3.6 years (23). Additionally,

comorbidities such as hypertension, depression, cerebral infarct,

and brain atrophy have been identified as relevant factors in

patients with epilepsy which correspond to the findings reported

in other studies (25).

Understanding the timely and potentially causal relationship

between epilepsy and the diagnosis of dementia is crucial.

According to the medical reports epilepsy tends to precede

dementia more frequently than vice versa. This is consistent

with the observations made in the ARIC study (23). In patients

with LOE, seizures can be perceived as an early biomarker of

subsequent neurological diseases including dementia. Etiological

considerations and bidirectional contingencies are worth to be

addressed with population- and registry-based studies.

Limitations

This study has several limitations. First, the diagnosis of

dementia according to medical letters might underestimate the

real prevalence as an epilepsy center does not aim at dementia

as such but at epilepsy-related issues. Therefore, although

dementia may be present, it may not be referenced in medical

letters. Second, the patient collection is not representative of

the general epilepsy population. Additionally, we did not have

the resources to inspect all 40,360 patient files for a closer

description of the patient cohort. As for the selection bias,

it is reasonable to assume that patients with more severe

and pharmacoresistant epilepsies who are seen in a highly

specialized university center solely dedicated to epilepsy may

have a higher likelihood of developing dementia than those

patients who are more easily treatable and seek care elsewhere.

Furthermore, the data do not allow for the calculation of a

point prevalence. Thus, a comparison between the prevalence

of dementia in our study against the general population was

not possible.

Conclusion

Considering the selection bias, the absence of a non-epilepsy

control group, and the potential underdiagnosis of dementia in

an epilepsy center, the main finding of this analysis is that from

the epileptological perspective, dementia appears to be a relatively

rare phenomenon. It is less likely to be solely attributed to

experiencing seizures or having chronic epilepsy, but rather to

seizures being a symptom of critical underlying pathologies and

comorbidities that connect epilepsy to dementia (11). Physicians

need to be aware of dementia, especially in elderly patients

and in those with late-onset epilepsies. Future research should

focus on explicitly screening for dementia in epilepsy, while

also stratifying patients according to their underlying pathologies

and comorbidities.
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