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Summary. Background and Objective. The aim of the present study was to describe the cogni-
tive profile of patients with focal and generalized epilepsy syndrome in comparison with healthy 
control subjects and to investigate whether depression was related to neuropsychological functioning 
in these patients. 

Material and Methods. A total of 36 patients with focal epilepsy and 26 patients with gener-
alized epilepsy were compared with the control group of healthy volunteers (n=53). A battery of 
neuropsychological tests assessing verbal and visual spatial memory and executive functioning was 
carried out in addition to the completion of the Beck Depression Inventory (BDI). 

Results. The results indicated that patients with epilepsy performed significantly worse than 
controls on all verbal memory subscales and verbal fluency domains. The patients with focal epi-
lepsy scored significantly worse than the patients with generalized epilepsy. The BDI scores were 
significantly correlated with several scores of the cognitive test in both patients’ groups but not in the 
control group. 

Conclusions. Our results suggest that patients with epilepsy, especially with focal-onset epilepsy, 
show cognitive disturbances predominantly in the verbal memory domain. In addition, depression 
was found to have a negative effect on cognitive functioning in patients with epilepsy. 
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Introduction
Cognitive and emotional disturbances are com-

mon in patients with all forms of epilepsy (1). The 
level of cognitive functioning is a critical aspect of 
quality of life in patients with epilepsy (2). The eti-
ology of the disease and underlying neuropathology, 
frequency of epileptic seizures, side effects of antie-
pileptic drugs (AEDs), and psychosocial factors play 
significant roles in the cognitive functioning of pa-
tients with epilepsy (3). Research on cognitive func-
tioning in patients with epilepsy has concentrated 
on the study of memory functions in adults with 
treatment-resistant temporal lobe epilepsy, and this 
has led to the concept of a complex of neuropsycho-
logical symptoms related to the syndrome of me-
sial temporal lobe epilepsy, with material-specific 
memory disturbances playing the leading role (4). 
A lower number of studies on patients with frontal 
lobe epilepsy have revealed a more widespread pat-
tern of cognitive function disturbances (disturbanc-
es in psychomotor speed/attention, motor coordi-
nation, working memory, and response inhibition) 
(5). The possibility of using neuropsychological 
testing to differentiate between patients with frontal 
and temporal lobe epilepsy has been considered (6). 
There are even fewer studies addressing cognitive 
functioning in adults with idiopathic generalized 

epilepsies (7). The disturbances of prefrontal func-
tions such as concept formation, abstract reasoning, 
mental flexibility, cognitive speed, planning, and 
organization have been described (8). 

Previous research has indicated that there are sev-
eral factors that influence cognitive functioning in 
epilepsy. Young age at seizure onset, long duration of 
epilepsy, a high number of lifetime tonic-clonic sei-
zures, a history of status epilepticus, polytherapy, and 
symptomatic etiology of epilepsy are the variables that 
are linked to a greater risk for cognitive deficits (9, 
10). Previous studies have found neuropsychological 
dysfunction to be present in patients with newly diag-
nosed generalized- and partial-onset seizures (11, 12), 
while memory functions have been shown to decline 
with a longer duration of the illness (13). 

Depression is the most common psychiatric dis-
order among people with epilepsy and occurs at a 
higher rate among people with epilepsy compared 
to the general population (14). The lifetime prev-
alence of depression in patients with epilepsy has 
been shown to be as high as 40%–50% (15). Neu-
ropsychological studies have reported that depres-
sion can affect a wide range of cognitive abilities 
including episodic memory and learning, verbal flu-
ency, attention, and motor speed (16). The relation-
ship between depression and cognitive functioning 
in epilepsy has not been well studied. Paradiso et al. 
(17) demonstrated that patients with temporal lobe 
epilepsy concurrent with depression performed sig-
nificantly poorer on the measures of intelligence, 
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language, visual perceptual ability, memory, and 
executive function than patients with temporal lobe 
epilepsy without depression. In addition, these au-
thors found that the effects of depression on cogni-
tion might be greater in patients with left temporal 
lobe epilepsy. Conversely, Tracy et al. (18) found 
no relationship between cognition and depression 
in patients with temporal lobe epilepsy. Helmstae-
dter and colleagues (19) found that depression and 
memory deficits were correlated only in patients 
with left lateral temporal focal epilepsy. Some stud-
ies, including our previous study (20), have found 
that the symptoms of depression affect subjective 
cognitive performance and also have some effect 
on objective cognitive functioning. As depression 
is known to cause several disturbances in cognitive 
functioning, patients with epilepsy could therefore 
be at a heightened risk of a double burden. 

The aim of the current study was to describe the 
cognitive profile of an outpatient clinic population 
of patients with various forms of epilepsy, to inves-
tigate if cognitive performance of patients with epi-
lepsy was different from that of control subjects’ and 
whether the cognitive profile of patients with focal 
epilepsy was different from the cognitive profile of 
patients with generalized epilepsy syndrome, and 
to determine whether depression affected the neu-
ropsychological functioning of patients with various 
forms of epilepsy compared with control subjects. 

Material and Methods 
Subjects. A total of 62 patients with epilepsy from 

the Outpatient Clinic, Department of Neurology 
and Neurosurgery, University of Tartu, were includ-
ed into the study. Epilepsy was diagnosed based on 
clinical data supported by electroencephalography 
(EEG) and a magnetic resonance imaging (MRI) 
scan or a computerized tomography (CT) scan of the 
brain. The inclusion criteria were as follows: 1) age 
between 18 and 65 years; 2) absence of other neu-
rological diseases; and 3) a native Estonian speaker. 
Based on a medical history, clinical data, and inves-
tigations, the patients were divided into the groups 
of focal and generalized epilepsy syndrome. 

A total of 53 healthy volunteers matched for sex, 
age, or years of formal education served as a control 
group. The control volunteers had no history of sei-
zures or other neurological disorders. 

All the patients and control subjects gave their 
informed consent to participate before the inclusion 
in the study. The study was approved by the Ethics 
Committee of the University of Tartu. 

Neuropsychological Screening. Neuropsychologi-
cal status was assessed with a battery of tests based 
on the Brief Repeatable Battery of Neuropsycholog-
ical Tests (21). The Buschke Selective Reminding 
Test (BSRT) was used to measure verbal learning 
and memory during a 6-trial list learning task (22). 

Short-term and long-term components as well as 
the consistency of retrieval from long-term memory 
can be evaluated with this test. 

Visual memory was assessed by the 10/36 Spatial 
Recall Test, which is an adapted version of the 7/24 
test with a wider checkerboard (6×6) and 10 check-
ers. The 10/36 Spatial Recall Test assesses visual 
spatial learning and delayed recall (21). 

Sustained attention and concentration were 
measured by the Symbol Digit Modalities Test 
(SDMT), which uses complex visual scanning and 
tracking. A series of 9 meaningless geometric sym-
bols labeled from 1 to 9 were presented to the sub-
ject. The subject was then asked to substitute the 
symbols in a row with the corresponding number 
during a 90-second period. The score was calculated 
by the number of correct substitutions. 

Verbal fluency was measured by the Word List 
Generation Test and the Verbal Fluency Test. The 
Word List Generation Test evaluates the sponta-
neous production of words from a given category 
within a limited amount of time. The subjects were 
asked to list as many names of animals as possible 
during 90 seconds. During the Verbal Fluency Test, 
the subjects were asked to list as many words begin-
ning with a designated letter as possible within a 
90-second period. 

Visual search speed, scanning, speed of process-
ing, mental flexibility, and executive functions were 
assessed with the Trail Making A and B Tests (23). 
Unlike in all other neuropsychological test measures 
used, in the Trail Making A and B Tests, a higher 
score is indicative of worse cognitive performance. 

Depression Screening. Depressive symptoms were 
assessed with the Beck Depression Inventory (BDI) 
(24). A cutoff score of >11 was used to define the 
presence of depressive symptoms. 

Data Analysis. Data were analyzed by the Statis-
tica 7.0 software. Comparisons of neuropsychologi-
cal test performance between the patients’ groups of 
focal and generalized epilepsy and the control group 
were performed with one-way analysis of variance 
(ANOVA) followed by the Duncan’s post-hoc test 
of pair-wise comparisons. Correlation analyses were 
used to study the relationship between the scores 
of neuropsychological tests, demographics- and 
epilepsy-related factors, and the BDI score in all 
study groups. A stepwise multiple linear regression 
analysis was carried out to evaluate the effects of 
demographics- and epilepsy-related factors and de-
pression on neuropsychological test measures. Neu-
ropsychological test measures were set as dependent 
variables and various demographics- and epilepsy-
related factors and BDI score as independent vari-
ables. Significance was set at P≤0.05.

Results 
Subjects. There were 87 patients with epilepsy 

screened for the study, 19 refused to participate, 
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and 6 did not meet the inclusion criteria. Of the 62 
remaining patients, there were more women (n=37) 
than men (n=25) as indicated in Table 1 that sum-
marizes all demographic and clinical characteristics 
of the patients and demographic characteristics of 
the control subjects. The mean age of the patients 
was 34.6 years (SD, 11.0), and the mean duration 
of epilepsy was 19.2 years (SD, 10.5) with a mean 
age of seizure onset being 15.4 years (SD, 12.1). 
All the patients had completed the first 9 years of 
regular primary and secondary education, and the 
mean number of formal years of education was 13.4 
(SD, 4.0). 

Thirty-six patients with epilepsy were diagnosed 
with focal epilepsy syndrome, and 26 were diagnosed 
with generalized epilepsy syndrome. There were no 
significant differences in demographic characteris-
tics between the 2 groups. The focal epilepsy group 
had a later onset of epilepsy and a higher number of 
patients having generalized tonic-clonic seizures on 
a weekly basis.

Thirty-one patients were receiving monothera-
py, 26 were taking two or more AEDs, and 5 were 
not taking any medication. Valproate and carbamaz-
epine were the most prevalent medications (both 
were present in the treatment regimen of 25 pa-
tients), followed by lamotrigine (n=12), oxcarbaz-
epine (n=11), topiramate (n=4), phenytoin (n=3), 
phenobarbital (n=2), primidone (n=1), and lev-
etiracetam (n=1). All the participants had an MRI 
or CT scan of the brain performed. In 15 patients, 
focal pathologies, including hippocampal sclerosis 
(n=7), were demonstrated. Atrophy was detected in 
2 patients; nonspecific white matter lesions, in 3; an 
arachnoid cyst, in 2; and old frontal contusional le-
sions, in 1 patient. 

Cognitive Test Scores. The groups of patients with 
epilepsy performed significantly worse than the con-
trol group on all verbal memory test subscales (Ta-
ble 2). The control group also scored significantly 
higher on the Verbal Fluency and Word List Gener-
ation Tests. While there was a trend for the patients 
with epilepsy to perform poorer than the controls in 
other tests of attention, concentration, mental flex-
ibility, and nonverbal memory, none of these differ-
ences were significant comparing the groups.

The patients with focal epilepsy scored signifi-
cantly worse than the patients with generalized epi-
lepsy on the BSRT consistent long-term retrieval 
subscales and on the Word List Generation Test. 
There were no other significant differences between 
the 2 groups of patients with epilepsy, although 
there was a general trend to have lower scores on 
all tests of neuropsychological functioning for the 
patients with focal epilepsy.

Depression Score. The mean BDI score for the 
control subjects was 9.7 (SD, 8.0) compared with 
11.6 (SD, 10.5) for the patients with generalized ep-
ilepsy and 14.1 (SD, 12.7) for the patients with fo-
cal epilepsy (P>0.05). There were 17 patients (32%) 
with a BDI score of more than 11 in the control 
group, 14 patients (38.9%) with a BDI score of more 
than 11 in the focal epilepsy group, and 10 patients 
(38.5%) with a BDI score of more than 11 in the 
generalized epilepsy group. 

Correlation of Demographic Variables, Depression, 
and Cognitive Test Scores. Correlation analysis re-
vealed significant correlations between 2 subscales 
of BSRT and Trail Making Test B and years of edu-
cation in the focal epilepsy syndrome group (Table 
3), while education correlated significantly with 
most cognitive test measures among the patients 

Characteristic Controls (n=53) Focal Epilepsy 
(n=36)

Generalized Epi-
lepsy (n=26)

All Patients 
With Epilepsy 

(n=62)
P Value

Age, years 38.2 (13.3) 36.3 (12.3) 32.2 (8.7) 34.6 (11.0) 0.13
Gender, n (%)

Male
Female

17 (32)
36 (68)

15 (42)
21 (58)

10 (38)
16 (62)

25 (40)
37 (60) 0.64

Education, years 14.8 (3.1) 12.9 (3.6) 14.2 (4.4) 13.4 (4.0) 0.06
Duration of epilepsy, years NA 18.7 (12.0) 19.7 (8.1) 19.2 (10.5) 0.14
Age at seizure onset, years NA 17.5 (15.1) 12.7 (4.7) 15.4 (12.1) 0.67
Seizure frequency for GTCS, n (%)

Weekly
Monthly
A year

NA
NA
NA

10 (28)
12 (38)
5 (14)

3 (12)
3 (12)
19 (73)

13 (21)
15 (24)
24 (39)

0.0007

Medications, n (%)
Monotherapy
Polytherapy
No medication

NA
NA
NA

15 (42)
18 (50)
3 (8)

16 (61)
8 (31)
2 (8)

31 (50)
26 (42)
5 (8)

0.30

Values are mean (standard deviation) unless otherwise stated. 
NA, not applicable; GTCS, generalized tonic-clonic seizures.

Table 1. Demographic Characteristics of Healthy Controls and Epilepsy Patients Along 
With Clinical Characteristics of Epilepsy Patients

Maarika Liik, Liina Vahter, Katrin Gross-Paju, et al.
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with generalized epilepsy (Table 4). In the focal 
epilepsy group, the frequency of seizures corre-
lated negatively with the scores of the Verbal Flu-
ency Test, but in the generalized epilepsy group, 
in addition with the scores of visual memory test 
and Trail Making Tests A and B. Interestingly, 
epilepsy-related factors such as age at seizure on-
set and the duration of epilepsy did not have any 
significant correlations with neuropsychological 
test measures in the generalized epilepsy group, 
and in the focal epilepsy group, the duration of 
epilepsy was negatively correlated only with the 
scores of the Verbal Fluency Test. The BDI score 
was significantly correlated with a number of cog-
nitive test scores, including verbal memory sub-
tests, SDMT, Word List Generation Test, and Trail 
Making Test A and B in the generalized epilep-
sy group and BSRT delayed recall, SDMT, and 
Trail Making Test A in the focal epilepsy group. 
The number of AEDs taken by the patients cor-
related significantly with the scores of some tests 
of executive functioning (Word List Generation 

and Verbal Fluency, and Trail Making Test A) 
and verbal memory (BSRT delayed recall) in the 
focal epilepsy patients’ group. In the generalized 
epilepsy group, the number of AEDs correlated 
significantly only with the score of Word List Gen-
eration Test. 

Unlike in the patients’ groups, the BDI score did 
not have any significant correlations with neuropsy-
chological test measures in the control group (Table 
5). In this group, age and years of education signifi-
cantly correlated with the majority of test measures. 

Multiple Linear Regression Analysis. Multiple lin-
ear regression analysis revealed that age and years of 
education were the prominent significant predictive 
variables for many neuropsychological test measures 
in the control group (Table 6). The BDI score was 
a significant factor together with age and years of 
education for the SDMT. 

In the focal epilepsy group, the BDI score was a 
single predictive variable for the BSRT delayed re-
call subscale and SDMT, and it was also significant 
in combination with the number of AEDs for the 

Controls Focal Epilepsy Generalized Epilepsy F P

Executive functioning 
SDMT
Word list generation
Verbal fluency
Trail making A
Trail making B

53.4 (11.7)
27.1 (7.0)
25.7 (7.1)
28.0 (8.4)
52.7 (20.2)

48.6 (13.8)
22.1 (6.4)
14.0 (7.0)
48.1 (25.0)
116.4 (74.7)

50.5 (16.2)
26.5 (8.2)
19.5 (7.3)
44.5 (33.2)
107.9 (98.1)

1.4
5.7
9.2
1.4
1.5

NS
<0.01
<0.001

NS
NS

Verbal memory
BSRT long-term storage

Trial 1
Trial 2
Trial 3
Trial 4
Trial 5
Trial 6
Total

6.9 (2.3)
8.8 (2.4)
10.0 (2.1)
10.6 (1.9)
11.0 (1.7)
11.0 (1.7)
58.4 (11.3)

4.6 (2.1)
6.7 (2.7)
7.9 (2.7)
8.9 (2.5)
9.3 (2.5)
9.4 (2.5)

46.8 (14.0)

5.3 (2.8)
6.6 (3.3)
7.8 (3.5)
8.8 (3.9)
9.5 (3.8)
9.5 (3.8)

47.5 (20.6)

10.8
9.2
9.0
6.3
5.8
5.6
8.5

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

BSRT consistent long-term retrieval
Trial 1
Trial 2
Trial 3
Trial 4
Trial 5
Trial 6
Total

5.8 (2.8)
7.4 (3.0)
8.5 (2.9)
9.4 (2.9)
10.1 (2.5)
10.1 (2.5)
51.3 (15.7)

2.6 (1.9)
3.7 (2.7)
4.4 (3.0)
5.6 (3.1)
6.5 (3.3)
6.5 (3.3)

29.3 (16.4)

4.0 (2.7)
5.0 (3.1)
6.2 (3.4)
7.6 (4.0)
8.5 (4.1)
8.5 (4.1)

39.8 (20.5)

17.2
18.1
20.3
15.0
13.7
13.7
18.0

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

BSRT delayed recall 10.5 (2.0) 8.0 (2.8) 9.0 (3.4) 10.1 <0.001

Visual spatial memory
10/36 spatial recall

Trial 1
Trial 2
Trial 3
Total score

6.2 (2.1)
7.3 (1.9)
7.9 (1.9)
21.2 (5.4)

5.7 (1.9)
7.5 (2.0)
8.0 (2.0)
21.3 (4.8)

6.6 (2.9)
7.8 (2.7)
7.7 (3.1)
22.2 (8.3)

1.3
0.5
0.1
0.2

NS
NS
NS
NS

10/36 delayed recall 7.7 (2.2) 7.1 (2.6) 7.6 (3.0) 0.5 NS
BDI score 9.7 (8.0) 14.1 (12.7) 11.6 (10.5) 1.8 NS
Values are expressed as mean (standard deviation).
SDMT, Symbol Digit Modalities Test; BSRT, Buschke Selective Reminding Test; BDI, Beck Depression Inventory; 
NS, not significant.

Table 2. Comparison of Neuropsychological Test Scores in Healthy Controls and Patients With Epilepsy

Cognitive Profile and Depressive Symptoms in Patients With Epilepsy
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Trail Making Test A. No other epilepsy-related fac-
tor, except the number of AEDs, was significant in 
the focal epilepsy group. 

In the generalized epilepsy group, the only im-
portant epilepsy-related factor among significant 
predictors of test performances was seizure fre-
quency (for the 10/36 Spatial Recall total score and 
Trail Making Test B). The BDI score was predictive 
for the verbal fluency and verbal memory subscales 
(together with years of education). The duration of 
epilepsy and age at seizure onset were not signifi-
cant factors in any of the models. 

Discussion 
The present study describes cognitive function-

ing and depression in the group of patients with fo-

cal and generalized epilepsy syndromes in compari-
son with healthy control subjects. 

The main aim of the current study was to de-
scribe the cognitive profiles of the patients with var-
ious forms of epilepsy, to detect if depression was 
correlated with the neuropsychological functioning, 
and to evaluate the possible significant sociodemo-
graphic and disease-related predictors of perfor-
mance on neuropsychological measures. 

In agreement with previous reports in the litera-
ture (3), the overall neuropsychological performance 
of patients with epilepsy was somewhat worse than in 
the healthy volunteers, especially on the subscales of 
verbal memory and verbal fluency domains. 

Of the 2 groups of patients with epilepsy, those 
with focal-onset epilepsy tended to perform worse 

BSRT 
Long-Term 

Storage

BSRT 
Consistent 
Long-Term 
Retrieval

BSRT 
Delayed 
Recall

10/36 
Total 
Score

10/36
Delayed 
Recall

SDMT
Word 
List 

Genera-
tion

Verbal 
Fluency

Trail 
Making 

A

Trail 
Making 

B

Age
Years of education
Frequency of seizures
Seizure onset
Duration of epilepsy
BDI score
Number of AEDs

–0.08
    0.54*
–0.17
  0.12
–0.25
–0.27
–0.25

–0.20
    0.47*
–0.14
–0.25
–0.25
–0.29
–0.19

–0.08
  0.35
–0.30
  0.07
–0.18

  –0.42*
  –0.37*

–0.26
  0.30
  0.18
–0.23
  0.02
  0.07
–0.01

–0.19
  0.31
  0.05
  0.02
–0.23
  0.04
–0.08

–0.10
  0.24
–0.15
  0.03
–0.15

  –0.57*
–0.31

  0.01
  0.21
–0.18
  0.23
–0.28
–0.33

  –0.50*

–0.14
  0.26

  –0.41*
  0.23

  –0.46*
–0.25

  –0.53*

    0.002
–0.34
  0.29
–0.13
  0.17

    0.50*
  0.43*

0.10
–0.37*
0.05
0.06
0.03
0.27
0.35

BSRT, Buschke Selective Reminding Test; SDMT, Symbol Digit Modalities Test; BDI, Beck Depression Inventory; 
AEDs, antiepileptic drugs.
*P<0.05.

Table 3. Correlations Between Demographic Factors, Epilepsy-Related Factors, Depressive Symptoms, 
and Neuropsychological Test Scores in Patients With Focal Epilepsy Syndrome

BSRT 
Long-Term 

Storage

BSRT 
Consistent 
Long-Term 
Retrieval

BSRT 
Delayed 
Recall

10/36 
Total 
Score

10/36
Delayed 
Recall

SDMT
Word 
List 

Genera-
tion

Verbal 
Fluency

Trail 
Making 

A

Trail 
Making 

B

Age
Years of education
Frequency of seizures
Seizure onset
Duration of epilepsy
BDI score
Number of AEDs

–0.23
    0.54*
–0.37
–0.31
–0.07

  –0.62*
–0.10

–0.36
    0.57*
–0.36
–0.35
–0.19

  –0.64*
–0.22

–0.23
    0.57*
–0.26
–0.27
–0.11

  –0.59*
–0.05

–0.21
  0.40

  –0.49*
–0.18
–0.17
–0.35
–0.35

–0.25
    0.43*
    0.47*
–0.10
–0.23
–0.33
–0.36

  –0.45*
    0.45*
–0.39
–0.34
–0.28

  –0.55*
–0.40

 –0.30
   0.30
–0.41
–0.26
–0.17

  –0.65*
  –0.51*

–0.08
    0.49*
  –0.42*
–0.11
–0.03
–0.10
–0.36

  0.27
  –0.51*
    0.62*
–0.01
  0.29

    0.49*
  0.24

0.20
–0.49*
  0.64*
0.02
0.19

  0.51*
0.16

BSRT, Buschke Selective Reminding Test; SDMT, Symbol Digit Modalities Test; BDI, Beck Depression Inventory; 
AEDs, antiepileptic drugs.
*P<0.05.

Table 4. Correlations Between Demographic Factors, Epilepsy-Related Factors, Depressive Symptoms, 
and Neuropsychological Test Scores in Patients With Generalized Epilepsy Syndrome

BSRT 
Long-Term 

Storage

BSRT 
Consistent 
Long-Term 
Retrieval

BSRT 
Delayed 
Recall

10/36 
Total 
Score

10/36
Delayed 
Recall

SDMT
Word 
List 

Genera-
tion

Verbal 
Fluency

Trail 
Making 

A

Trail 
Making 

B

Age
Years of education
BDI score

–0.59*
  0.43*
0.17

–0.60*
  0.43*
0.15

  –0.61*
    0.45*
–0.02

–0.25
    0.42*
–0.18

  –0.31*
    0.36*
–0.03

  –0.53*
    0.52*
–0.15

 –0.17
     0.44*
  –0.002

–0.80*
0.23
0.08

    0.72*
  0.49
–0.60

    0.97*
  0.21
–0.38

BSRT, Buschke Selective Reminding Test; SDMT, Symbol Digit Modalities Test; BDI, Beck Depression Inventory. 
*P<0.05.

Table 5. Correlations Between Demographic Factors, Depressive Symptoms, 
and Neuropsychological Test Scores in the Control Group

Maarika Liik, Liina Vahter, Katrin Gross-Paju, et al.
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β R R2 Adjusted R2 F
Control Group

BSRT long-term storage
Age
Years of education

–0.47
0.27

0.61 0.37 0.35 14.9*

BSRT consistent long-term retrieval
Age
Years of education

–0.53
0.25

0.64 0.42 0.39 17.7*

BSRT delayed recall
Age
Years of education

–0.47
0.33

0.65 0.43 0.40 18.5*

10/36 spatial recall total score
Years of education 0.37

0.37 0.14 0.12 8.03*

10/36 delayed recall
Age –0.30

0.30 0.09 0.07 4.87*

SDMT
Age
Years of education
BDI score

–0.50
0.31

–0.21

0.68 0.47 0.43 12.6*

Verbal fluency
Years of education 0.50

0.50 0.23 0.23 16.7*

Focal epilepsy group 
BSRT long-term storage

Years of education 0.52
0.52 0.27 0.25 11.7*

BSRT consistent long-term retrieval
Years of education 0.41

0.41 0.17 0.14 6.4*

BSRT delayed recall
BDI score –0.37

0.38 0.14 0.11 4.74*

10/36 delayed recall
Years of education 0.36

0.36 0.13 0.10 4.81*

SDMT
BDI score –0.58

0.58 0.34 0.31 15.1*

Word list generation
Number of AEDs –0.49

0.49 0.24 0.22 10.6*

Verbal fluency
Number of AEDs –0.50

0.50 0.25 0.21 11.2*

Trail making A
BDI score
Number of AEDs

0.46
0.38

0.65 0.42 0.38 10.0*

Trail making B
Years of education
Number of AEDs

–0.29
0.37

0.48 0.23 0.18 4.43*

Generalized epilepsy group 
BSRT long-term storage

Years of education
BDI score

0.37
–0.49

0.72 0.51 0.47 11.0*

BSRT consistent long-term retrieval
Years of education
BDI score

0.40
–0.51

0.75 0.56 0.52 13.5*

BSRT delayed recall
Years of education
BDI score

0.42
–0.44

0.71 0.50 0.45 10.2*

10/36 spatial recall total score
Frequency of seizures –0.55

0.55 0.30 0.27 10.4*

Word list generation
Years of education 0.64

0.63 0.40 0.38 16.2*

Verbal fluency
BDI score –0.66

0.66 0.44 0.41 17.1*

Trail making A
Years of education –0.55

0.55 0.30 0.27 9.9*

Trail making B
Frequency of seizures 0.61

0.61 0.37 0.34 13.6*

BSRT, Buschke Selective Reminding Test; SDMT, Symbol Digit Modalities Test; BDI, Beck Depression Inventory; 
AEDs, antiepileptic drugs.
*P<0.05.

Table 6. Results of Multiple Linear Regression Analysis in Different Groups Indicating Significant Predictive Variables 
for Individual Neuropsychological Test Measures (Only Models With Significant Predictive Variables Are Presented)
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on all tests of cognitive functioning compared with 
those with generalized epilepsy. However, the differ-
ence between the groups reached statistical signifi-
cance only on verbal memory long-term retrieval 
subscales and word list generation. 

While our results indicate that the performance 
on the subtests of verbal memory and word list gen-
eration was poorer in the generalized epilepsy group 
than in the control group, we expected to see a wid-
er spectrum of affected domains in the population 
of these patients. Memory disturbances have previ-
ously been described in patients with generalized 
epilepsy, but the impairment of executive function-
ing has been emphasized in the majority of previous 
studies (7, 8, 25). Research on juvenile myoclonic 
epilepsy has found certain thalamo-frontal circuits 
as the possible cause of these disturbances (26). The 
present finding may be explained by the heteroge-
neity of the generalized epilepsy group, since it in-
cluded patients with juvenile myoclonic epilepsy as 
well as patients with absence epilepsy. This hetero-
geneity may account for the similar cognitive profile 
between the patients with generalized epilepsy and 
the patients with focal epilepsy in our study. 

Depression was more prevalent in both the groups 
of patients with epilepsy (38.9% in the focal epileptic 
group and 38.5% in the generalized epileptic group) 
as compared with previous studies on depression in 
the general population. According to the general 
population study in Estonia, the prevalence of de-
pressive symptoms is 11.1% with a female prepon-
derance (27). Interestingly, the prevalence of depres-
sion in our control group was higher (32%) than in 
the general population and almost as high as in our 
patients’ groups. This finding may be explained by 
a relatively small study sample and a relatively large 
proportion of female subjects in the control group. 
Since BDI is a subjective self-rating scale and we did 
not perform a thorough psychiatric assessment of all 
patients and control subjects in order to confirm the 
diagnosis of depression on clinical grounds, there is 
a chance that not all subjects with the symptoms of 
depression are clinically depressed and vice versa. 
This could change the prevalence rate of depression 
in our study sample and influence our results in both 
directions, but in this case, it would affect both the 
patients’ and control groups, and we could still esti-
mate the difference between the groups. 

The scores of the depression scale showed nega-
tive associations with performance in the number of 
neuropsychological tests, and it appeared to be an 
important predictive factor for several neuropsycho-
logical test measures in both the patients’ groups, 
but not in the control group. The influence of de-
pressive symptoms on the neuropsychological status 
in patients with epilepsy has been previously report-
ed (17, 20). However, another study (18) concluded 
that depression did not influence cognitive func-

tioning in patients with epilepsy. These authors pro-
posed, however, that the overall level of depression 
found in their study was probably too mild to exert 
an effect on cognition. In a recent study of male 
patients with idiopathic epilepsy, the BDI score was 
not significantly correlated with performance on 
any cognitive scale (28), and these results were par-
ticularly surprising since the mean BDI scores in 
their patients’ groups were extremely high. 

In studies on depression, deficits in episodic 
memory, working memory, and more widely in var-
ious executive functions are commonly described 
(16). In our study, the scores of verbal memory, 
verbal fluency, and various tests of executive func-
tioning were associated with the BDI score. 

Depression in patients with epilepsy could be the 
result of interplay between several factors including 
stigma, and illness-related and psychosocial factors, 
but recent investigations addressing the comorbidity 
of epilepsy and depression have led to the concept of 
their common pathogenesis (29). This idea is sup-
ported by the fact that epilepsy is associated with an 
increased risk of depression, but depression could 
also be a risk factor for developing epilepsy (29). If 
this is true and both disorders are separately associat-
ed with an increased risk of cognitive dysfunction, it 
could mean that patients with epilepsy bear a double 
risk of neuropsychological disturbances. Our results, 
therefore, stress the importance of recognizing and 
treating depression in patients with epilepsy. The re-
mission of depression symptoms could have positive 
effects on cognitive functioning, and patients with 
epilepsy could gain functionality in several factors 
influencing their quality of life. 

Education was an important factor in determin-
ing neuropsychological test measures in the pa-
tients’ groups (especially in the generalized epilepsy 
group) and in the control group. The correlation be-
tween education and neuropsychological measures 
has been previously noted (10). This again indicates 
that good education may give better reserves for 
people with epilepsy in coping with possible cogni-
tive dysfunction. 

There were surprisingly few strong associations 
between epilepsy-related factors and cognitive test 
measures. The frequency of seizures showed few 
correlations with the scores of tests of executive 
functioning in the generalized epilepsy group and 
the number of AEDs in the focal epilepsy group, 
but age at seizure onset and the duration of epilepsy 
did not show almost any associations with cognitive 
functioning. The latter are also considered impor-
tant epilepsy-related factors in the development of 
cognitive dysfunction (3, 9, 30). 

Our study has several limitations, including a 
small sample size, female preponderance, and hetero-
geneity of the patients’ groups, as mentioned before. 
Moreover, a great number of correlations increase 
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the risk of alpha/type I error, although multiple re-
gression analysis indicated compatible tendencies 
with correlation analysis in the current study. 

Conclusions 
The present study indicated that patients with ep-

ilepsy, especially with focal onset epilepsy, have cog-
nitive disturbances that are most apparent in the ver-
bal memory and verbal fluency domains compared 
with the healthy control subjects. Age and education 
were the main sociodemographic factors influencing 
neuropsychological test measures in both the groups 
of patients with epilepsy and control test subjects. 
The epilepsy-related factors showed surprisingly 

few associations with the cognitive test measures. 
As both patients’ groups had a high proportion of 
subjects with depression symptoms and depression 
showed compounding negative effects on cognitive 
functioning only in the patients with epilepsy, it is 
therefore emphasized that depression needs to be 
adequately diagnosed and treated in this population.  
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