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may antedate the diagnosis of epilepsy even in adults[10] 
with epilepsy. The possibility exists that factors associated 
with underlying epileptogenesis leading to the onset of 
seizures may play a role.[11] It is postulated that cognitive 
dysfunctions are there even before the onset of a seizure, 
and epilepsy leads to further progressive deterioration of 
cognitive functions. Different factors contribute to adverse 
cognitive effects in epileptic patients including antiepileptic 
drugs, the underlying brain pathology, and neurological 
infections. These all contribute to both increased prevalence 
CAE particularly in patients with severe forms of epilepsy in 
developing part of the world. Although the magnitude of CAE 
of epilepsy has been known for a long period of time, there is 
a scarcity of data from the developing countries, particularly 
in India. Thus, we conducted this study with the objective to 
determine the prevalence of cognitive dysfunctions among 
epileptic patients attending epilepsy clinic, in Hamidia 
Hospital, Bhopal.

MATERIALS AND METHODS

This was a cross-sectional study; the subjects were patients who 
came to epilepsy clinic in Hamidia Hospital, Gandhi Medical 
College, Bhopal. One hundred and forty-eight epileptic patients 
were included in the study. The inclusion criteria for cases were 
as follows: (i) Patient clinically diagnosed with epilepsy by experts 

INTRODUCTION

Epilepsy is one of the most common neurological disorders. 
Recent estimates suggest that it accounts for 1% of the 
global burden of disease[1] and affects over 60 million people 
worldwide.[2] In addition, the caretakers of patients with epilepsy 
also bear the burden of this neurological condition, and it is 
estimated that more than 500 million people are indirectly 
affected by epilepsy.[3] People suffering from epilepsy not only 
suffer from the disease itself but also with social stigma and 
psychiatric comorbidities such as anxiety, depression, fear, 
and psychotic disorders.[4] Numerous studies have provided 
the evidence that depression and anxiety are more common in 
epileptic patients than in normal population. A variety of clinical 
epilepsy factors contribute to cognitive adverse effects (CAE) of 
epilepsy, including underlying brain pathology, age at seizure 
onset, seizure type and severity, antiepileptic medications, and 
other factors.[5-7] An earlier age at onset is associated with a 
worse prognosis. Severity and chronicity are the major sources 
of cognitive problems[8] while anatomical location explains the 
specificity of these symptoms.

In newly diagnosed and untreated epileptic patients, cognitive 
problems are already present[9] in more than 50% of patients. 
Psychiatric or behavioral as well as academic problems 
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and (ii) patients diagnosed with epilepsy for at least 3 years. 
Exclusion criteria were as follows: (i) Patient suffering from 
neurological disorder other than epilepsy. 

Data Collection Instruments
Every eligible patient was interviewed using a structured 
questionnaire. Additional information was obtained using mini-
mental state examination (MMSE) as a screening tool.[12] Any 
score ≥24 points (out of 30) indicates a normal cognition. Below 
this, scores can indicate severe (≤9 points), moderate (10–18 
points), or mild (19–23 points) cognitive impairment (Table 1). 
This questionnaire was used after semantic validation, in such 
a way that it was easily comprehensible to the patients of the 
outpatient clinic for epilepsy at this hospital.[12]

Data Management
Completed questionnaires were checked for the completeness 
of information by the principal investigator (PI). Once the 
information was found to be complete, then it was fed into SPSS 
18.0 for data analysis. P = 0.05 was considered to be a statistically 
significant association.

Sampling
Convince non-probability sampling technique was used to collect 
the sample for the present study. Duration of study: The total 
duration of the study was 8 months. The period of data collection 
was 6 months.

Sample size
• N = Z2pq/D2

• N = (1.96)2(0.1)(0.9)/(0.05)2

• N = 138.

However, during the process of data collection, we encountered 
148 patients fulfilling our inclusion criteria, and thus, all of them 
were included in this study.

RESULTS

The overall mean and median MMSE score among study 

participants were 25.14 ± 015.31 and 26, respectively. Table 2 
shows the sociodemographic profile of study participants and 
their mean MMSE score. The means ± SD ages for females and 
males were 34.12 ± 22.12 and 37.02 ± 11.32, respectively. 
Females had higher mean MMSE scores than males (26.57 vs. 
27.31). Table 3 shows the clinical feature and the results of the 
MMSE score.

DISCUSSION

The prime objective of this study was to determine the prevalence 
of CAE in epileptic patients using MMSE. In our study, the overall 
mean and median MMSE scores were 25.14 ± 015.31 and 26, 
respectively. In comparison, a study conducted among epileptic in 
Ethiopia reported that the overall mean and median MMSE scores 
were 26.92 and 28, respectively. We observed that CAE among 
epileptic patient was significantly associated with following 
sociodemographic variables: Marital status (divorce/separated/
widow, P = 0.029) and age of participants (age group >60 years, 
P = 0.045).

A younger age at seizure onset and longer disease duration 
correlate with reduced memory capacity.[13-15] We observed 
similar findings in our study; as the frequency of seizures 
increased, the prevalence of CAE also increases as evidenced by 

Table 2: Distribution of sociodemographic 
characteristics of the study subjects (n=146)
Study variable n (%) Mean MMSE P
Age
18–≤40 53 (35.8) 26.4 Ref 
41–≤60 54 (36.5) 25.2 0.071
≥61 41 (27.7) 23.1 0.045
Mean 38.12±08.11 

Sex
Male 86 (58.1) 26.3 Ref
Female 62 (41.9) 27.1 0.066

Marital status
Married 91 (61.5) 25.8 Ref 
Single 39 (26.4) 26.2 0.062
Divorced/widow/separated 18 (12.2) 23.2 0.029

Age at seizure onset
<10 42 (28.4) 21.3 0.039
10–20 66 (44.6) 22.1 0.063
21–45 29 (19.6) 24.6 Ref 
>45 11 (7.4) 26.1 0.071
Mean 15.35±11.25

Duration since epilepsy diagnosis
<5 22 (14.9) 26.3 Ref 
5–10 74 (50.0) 24.1 0.043
11–20 39 (26.4) 20.1 0.029
>20 13 (8.8) 19.8 0.016
Mean 09.65±015.31

Minimum seizure frequency
Once a week 6 (4.1) 18.6 0.19
Once a month 28 (18.9) 21.3 0.27
Once in 3 months 34 (23.0) 23.8 0.041
Once in 6 months 37 (25.0) 24.6 0.072
No seizure in the past 6 months 43 (29.1) 26.4 Ref 

Ref ‑ reference

Table 1: Mini‑mental status examination score
Category Maximum 

score
Description

Orientation to time 5 From broadest to most narrow. 
Orientation to time has been 
correlated with future decline

Orientation to place 5 From broadest to most narrow. This 
is sometimes narrowed down to 
streets, and sometimes to the floor

Registration 3 Repeating named prompts
Attention and 
calculation

5 It has been suggested that serial 
sevens may be more appropriate in 
a population where English is not 
the first language

Recall 3 Registration recall
Language 2 Naming a pencil and a watch
Repetition 1 Speaking back a phrase
Complex commands 6 Varies can involve drawing figure 

shown
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the lower overall MMSE score among those who have a weekly 
seizure in comparison to those who had no seizure in the past 
6 months. The similar finding is reported by other studies.[13-15] 
In addition, the duration since the first episode of seizure was 
also significantly associated with CAEE among epileptic patients. 
Furthermore, we observed that those with the onset of seizure 
at a younger age (<10 years) had a significantly lower MMSE 
score (P = 0.039).

The type of epilepsy also was also associated with the patterns 
of CAE in epileptic patients. GTC seizures and complex partial 
seizures were more likely to have impaired cognitive functions 
than the other seizure types. Similar findings were also 
reported by other researchers.[16,17] Patients with abnormal, 
electroencephalography (EEG) (both non-epileptiform, P = 0.046 
and epileptiform, P = 0.031) findings were strongly associated 
with adverse cognitive outcomes as those with normal EEG 
findings.

Limitations
In general, MMSE remains the most commonly employed tool to 
screen the cognitive status. Over the years of use, researchers 
have concluded that following are the shortcoming of MMSE: Low 
sensitivity in detecting covert cognitive impairment. Therefore, 
it is important to do a detail neuropsychological test in patients 
with abnormal MMSE.
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Table 3: Distribution of study participants on the 
basis of type of epilepsy, EEG findings, CT scan, 
and MRI findings (n=146)
Study variable n (%) Mean MMSE P
Type of epilepsy

Simple focal 33 (22.3) 26.5 Ref
Focal with secondary gen 31 (20.9) 24.9 0.059
Complex partial 24 (16.2) 24.6 0.029
GTC seizure 36 (24.3) 22.2 0.031
Other 24 (16.2) 23.4 0.071

ECG findings
No abnormality 34 (23.0) 26.1 Ref
Abnormal, non‑epileptiform 58 (39.2) 24.3 0.046
Abnormal, epileptiform 56 (37.8) 21.2 0.031

MRI findings
No abnormality 39 (26.4) 25.3 Ref
Abnormal 109 (73.6) 23.2 0.038

CT scan findings
No abnormality 51 (34.5) 26.1 Ref
Abnormal 97 (65.5) 21.8 0.041
Ref: Reference, CT: Computed tomography, 
EEG: Electroencephalography, MRI: Magnetic resonance imaging
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