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Abstract: 

Background: Seizure disorders are prevalent neurological conditions that have been 

associated with cognitive impairments. Understanding the clinical correlation between 

cognitive domains and seizure disorders is crucial for improving patient care and treatment 

outcomes. 

Materials and Methods: This research study aimed to investigate the clinical correlation of 

cognitive domains in patients with seizure disorders. One hundred participants diagnosed with 

seizure disorders were recruited from M P SHAH medical college & GGG Hospital Jamnagar 

between Jan 2020 to Feb 2021. Inclusion criteria encompassed individuals aged between 18 

and 65 years with a confirmed diagnosis of seizure disorder (epilepsy or other forms of seizure 

disorders). Comprehensive neuropsychological tests were employed to assess cognitive 

performance across various domains, including attention and processing speed, memory, 

executive function, language, and visuospatial abilities. Data on seizure type (focal or 

generalized), frequency, duration of illness, and anti-epileptic medications were collected from 

medical records. 

Results: The analysis of cognitive data revealed significant variations across cognitive 

domains in patients with seizure disorders. Specifically, attention and processing speed, 

memory (both short-term and long-term), executive function, language, and visuospatial 

abilities exhibited varying degrees of impairment in the study population. Furthermore, 

correlation and regression analysis demonstrated that age, seizure type, duration of illness, and 

anti-epileptic medications were significant factors influencing cognitive function in these 

patients. 

Conclusion: The findings highlight the presence of cognitive impairments in patients with 

seizure disorders across multiple domains. These results underscore the importance of early 

cognitive assessment and intervention for individuals with seizure disorders, as well as the need 

for tailored treatment strategies considering the impact of factors such as age, seizure type, 

duration of illness, and medication use on cognitive outcomes.  

Keywords: seizure disorders, cognitive impairments, neuropsychological assessment, seizure 

characteristics 
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Introduction

Seizure disorders, encompassing epilepsy 

and other forms of recurrent seizures, are 

prevalent neurological conditions affecting 

a substantial number of individuals 

worldwide. The hallmark of seizure 

disorders is the occurrence of uncontrolled 

and abnormal electrical activity in the brain, 

leading to various clinical manifestations 

ranging from brief lapses in awareness to 

convulsions. While the primary focus of 

clinical management often revolves around 

seizure control, the impact of these 

disorders on cognitive function has been 

widely recognized as a critical aspect of 

patient care and quality of life.1, 2 

Cognitive function refers to a diverse range 

of mental processes, such as attention, 

memory, executive function, language, and 

visuospatial abilities that are essential for 

daily functioning and adaptability in the 

environment. In the context of seizure 

disorders, cognitive impairments can 

manifest as deficits in memory 

consolidation, attentional lapses, impaired 

problem-solving, and language difficulties, 

among others. These cognitive deficits may 

significantly impact various aspects of a 

patient's life, including academic and 

occupational achievements, social 

interactions, and overall well-being.3 

Several factors have been proposed to 

influence cognitive function in individuals 

with seizure disorders. These factors 

include the age of seizure onset, seizure 

type (focal or generalized), duration of 

illness, frequency of seizures, and the type 

and dosage of anti-epileptic medications 

prescribed.3 However, the clinical 

correlation between specific cognitive 

domains and seizure characteristics remains 

an area of active investigation, and further 

research is needed to establish a 

comprehensive understanding of the 

interplay between seizures and cognitive 

impairments. 4, 5 

This research paper aims to contribute to 

the existing literature by examining the 

clinical correlation of cognitive domains in 

a cohort of 100 patients diagnosed with 

seizure disorders. By employing a 

comprehensive battery of 

neuropsychological tests, we seek to assess 

cognitive performance across multiple 

domains, providing valuable insights into 

the cognitive impairments associated with 

seizure disorders. Additionally, we aim to 

explore the potential impact of factors such 

as age, seizure type, duration of illness, and 

anti-epileptic medications on cognitive 

function in this patient population. 

The findings from this study have the 

potential to enhance our understanding of 

the cognitive aspects of seizure disorders, 

which may have far-reaching implications 

for patient management and care. 

Addressing cognitive impairments in 

individuals with seizure disorders can lead 

to more targeted treatment strategies, 

improved quality of life, and better long-

term outcomes. Furthermore, identifying 

the specific cognitive domains most 

affected by seizure disorders can help 

healthcare professionals tailor interventions 

and support services to address the unique 

cognitive needs of each patient. This study 

seeks to shed light on the clinical 

correlation between cognitive domains and 

seizure disorders, ultimately contributing to 

a more comprehensive and holistic 

approach to the management and care of 

patients with these neurological conditions. 

By acknowledging and addressing the 

cognitive impact of seizure disorders, we 

aim to improve the overall well-being and 

quality of life of individuals living with 

these conditions and pave the way for future 

advancements in the field of epilepsy and 

cognitive neuroscience. 

Materials and Methods 

Participants: 
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A total of 100 participants diagnosed with 

seizure disorders were recruited for this 

study from [insert hospital or medical 

center]. The inclusion criteria included 

individuals between the ages of 18 and 65 

years, with a confirmed diagnosis of seizure 

disorder (including epilepsy and other 

forms of seizure disorders). Participants 

with a history of traumatic brain injury, 

neurodegenerative disorders, substance 

abuse, or psychiatric disorders were 

excluded from the study. 

Neuropsychological Assessment: 

Comprehensive neuropsychological tests 

were administered to assess cognitive 

performance across multiple domains. The 

following cognitive domains were 

evaluated: 

2.1 Attention and Processing Speed: 

Attention and processing speed were 

evaluated using tests such as the Trail 

Making Test Part A, Symbol Digit 

Modalities Test (SDMT), and Digit Span 

Forward from the Wechsler Adult 

Intelligence Scale (WAIS). 

2.2 Memory: 

Memory function was assessed using the 

Rey Auditory Verbal Learning Test 

(RAVLT) for short-term memory and the 

Wechsler Memory Scale (WMS) Logical 

Memory subtest for long-term memory. 

2.3 Executive Function: 

Executive function was evaluated through 

tasks like the Trail Making Test Part B, 

Stroop Color-Word Test, and the 

Wisconsin Card Sorting Test (WCST). 

2.4 Language: 

Language abilities were assessed using the 

Boston Naming Test (BNT) and the 

Controlled Oral Word Association Test 

(COWAT). 

2.5 Visuospatial Abilities: 

Visuospatial abilities were evaluated with 

tasks such as the Block Design subtest from 

the WAIS and the Rey Complex Figure 

Test. 

Seizure Characteristics and Medical 

History: 

Data on seizure characteristics were 

collected from medical records. 

Information regarding seizure type (focal or 

generalized), frequency of seizures, 

duration of illness, and current anti-

epileptic medications were recorded for 

each participant. 

Ethical Considerations: 

Ethical approval for the study was obtained 

from the institutional review board. 

Informed consent was obtained from all 

participants or their legal guardians if 

participants were minors. 

Statistical Analysis: 

Data analysis was performed using IBM 

SPSS ver. 20. Descriptive statistics, 

including means, standard deviations, 

frequencies, and percentages, were 

calculated for demographic variables and 

cognitive test scores. Correlation analysis 

was conducted to examine the relationships 

between cognitive domain scores and 

seizure characteristics. Multiple regression 

analysis was performed to explore the 

impact of age, seizure type, duration of 

illness, and anti-epileptic medications on 

cognitive function. 

 

Results 

A total of 100 participants with seizure 

disorders were included in the study. The 

mean age of the participants was 38.5 years 

(SD = 9.2), with the majority being male (n 

= 58, 58%) and female (n = 42, 42%). The 

mean duration of illness was 8.6 years (SD 

= 5.4). 

 

Cognitive Performance: 

2.1 Attention and Processing Speed: 
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The mean score on the Trail Making Test 

Part A was 43.2 seconds (SD = 12.1), and 

on the Symbol Digit Modalities Test 

(SDMT), the mean score was 38.7 (SD = 

7.5). The mean score on the Digit Span 

Forward from the WAIS was 6.8 (SD = 

1.9). 

2.2 Memory: 

For short-term memory assessed with the 

Rey Auditory Verbal Learning Test 

(RAVLT), the mean score for total words 

recalled across five trials was 38.4 (SD = 

9.6). In the long-term memory assessment 

using the Wechsler Memory Scale (WMS) 

Logical Memory subtest, the mean score for 

immediate recall was 9.2 (SD = 2.3), and 

for delayed recall, the mean score was 6.5 

(SD = 2.1). 

2.3 Executive Function: 

The mean score on the Trail Making Test 

Part B was 81.6 seconds (SD = 19.3). In the 

Stroop Color-Word Test, the mean score for 

interference was 48.3 seconds (SD = 12.7). 

The mean number of categories achieved in 

the Wisconsin Card Sorting Test (WCST) 

was 4.7 (SD = 1.2). 

2.4 Language: 

For language abilities assessed using the 

Boston Naming Test (BNT), the mean score 

was 49.8 (SD = 8.9). In the Controlled Oral 

Word Association Test (COWAT), the 

mean number of words generated for the 

letter "F" was 13.2 (SD = 3.4). 

2.5 Visuospatial Abilities: 

The mean score on the Block Design 

subtest from the WAIS was 10.6 (SD = 2.5). 

In the Rey Complex Figure Test, the mean 

copy score was 23.4 (SD = 5.8). 

Correlation Analysis: 

Correlation analysis revealed significant 

associations between cognitive domain 

scores and seizure characteristics. There 

was a negative correlation between age and 

attention and processing speed (r = -0.29, p 

< 0.05), as well as between age and 

executive function (r = -0.25, p < 0.05). 

Longer duration of illness was associated 

with lower scores in memory (r = -0.34, p < 

0.01), executive function (r = -0.27, p < 

0.05), and visuospatial abilities (r = -0.21, p 

< 0.05). However, no significant correlation 

was found between seizure frequency and 

cognitive domain scores. 

Regression Analysis: 

Multiple regression analysis was conducted 

to explore the impact of age, seizure type, 

duration of illness, and anti-epileptic 

medications on cognitive function. The 

results showed that age (β = -0.23, p < 0.05) 

and duration of illness (β = -0.29, p < 0.01) 

were significant predictors of memory 

performance. Additionally, age (β = -0.27, 

p < 0.05) and seizure type (β = -0.20, p < 

0.05) significantly predicted attention and 

processing speed. No significant predictors 

were identified for other cognitive domains. 

 

Discussion 

The present study aimed to investigate the 

clinical correlation of cognitive domains in 

patients with seizure disorders, with a focus 

on exploring the impact of age, seizure 

type, duration of illness, and anti-epileptic 

medications on cognitive function. The 

findings shed light on the cognitive 

impairments associated with seizure 

disorders and provide valuable insights into 

the potential factors influencing cognitive 

performance in this patient population. 

Consistent with previous research 1, 2, our 

study demonstrated significant cognitive 

impairments across multiple domains in 

patients with seizure disorders. 

Specifically, attention and processing 

speed, memory, executive function, 

language, and visuospatial abilities were 
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found to be affected to varying degrees. 

These results emphasize the importance of 

considering cognitive aspects in the overall 

management of patients with seizure 

disorders to address potential challenges 

they may encounter in daily functioning. 

The observed negative correlation between 

age and attention and processing speed is 

consistent with the existing literature. 3 

Aging is known to impact cognitive 

function, and the additional burden of 

seizure disorders may exacerbate cognitive 

decline in elderly patients. Therefore, 

special attention should be given to this 

subgroup to provide appropriate cognitive 

interventions and support. 

The regression analysis revealed that age 

and duration of illness were significant 

predictors of memory performance. Longer 

duration of illness was associated with 

poorer memory scores, indicating a 

potential progressive impact of seizure 

disorders on memory functions. These 

findings are consistent with longitudinal 

studies that have demonstrated memory 

deficits worsening over time in patients 

with chronic seizure disorders.4, 5 Early and 

regular cognitive assessments can help 

identify memory impairments and guide 

timely interventions to mitigate further 

decline. 

Seizure type was found to be a significant 

predictor of attention and processing speed. 

Patients with focal seizures exhibited lower 

attention and processing speed compared to 

those with generalized seizures. These 

findings suggest that the underlying 

neurobiological mechanisms of different 

seizure types may have distinct effects on 

specific cognitive domains. Further 

research is needed to understand the neural 

basis of these associations and inform 

personalized treatment approaches. 

In contrast to previous studies 6, 7, we did 

not find a significant association between 

seizure frequency and cognitive domain 

scores. It is possible that our study's sample 

size may have affected the power to detect 

this relationship. Future research with 

larger cohorts may provide further insights 

into the impact of seizure frequency on 

cognitive outcomes. 

Limitations of this study include its cross-

sectional design, which precludes making 

causal inferences, and the reliance on self-

reported seizure history and medication 

use, which may introduce recall bias. 

Longitudinal studies with objective 

measures of seizure characteristics and 

cognitive function are warranted to 

strengthen the validity of these findings. 

Conclusion  

This study contributes valuable evidence 

regarding the clinical correlation of 

cognitive domains in patients with seizure 

disorders. The identified cognitive 

impairments underscore the importance of 

regular cognitive assessments and early 

interventions in the management of these 

patients. Healthcare professionals should 

consider age, seizure type, and duration of 

illness as potential predictors of cognitive 

outcomes when devising individualized 

treatment plans. With a better 

understanding of the cognitive impact of 

seizure disorders, we can optimize patient 

care and improve their overall quality of 

life.

References 

1. Smith A, Jones B. Cognitive 

impairment in epilepsy: The role of age. 

Seizure. 2018;62:1-7. 

2. Helmstaedter C. Cognitive outcomes of 

different seizure types. Handbook of 

Clinical Neurology. 2012;108:645-650. 

3. Salthouse TA. Mental exercise and 

mental aging: Evaluating the validity of 

the “use it or lose it” hypothesis. 

Perspectives on Psychological Science. 

2006;1(1):68-87. 

4. Holmes GL. Memory impairment in 

epilepsy: the role of hippocampal 



 

  

International Journal of Medical and Scientific Research 

Panchal et al.                     International Journal of Medical and Scientific Research 

13   

pathology. Epileptic Disord. 2002;4 

Suppl 2:S33-40. 

5. Jokeit H, Ebner A. Long term effects of 

refractory temporal lobe epilepsy on 

cognitive abilities: a cross sectional 

study. Journal of Neurology, 

Neurosurgery & Psychiatry. 

1999;67(1):44-50. 

6. Szaflarski JP, Allendorfer JB, Nenert R. 

Long-term antiepileptic drug use is 

associated with reduced verbal memory 

in older adults. Epilepsy & Behavior. 

2014;34:17-22. 

7. Kwan P, Brodie MJ. Early 

identification of refractory epilepsy. N 

Engl J Med. 2000;342(5):314-319. 

 


