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Abstract

Objective: Temporal lobe epilepsy (TLE) is one of the most prevalent types of complex partial
epilepsy in adults. Due to the damage to the amygdala, patients with TLE struggle with emotional
problems. The purpose of this study was to investigate the functions of emotion regulation and
cognitive-emotional self-regulation in patients with TLE compared to non-epileptic individuals.
Method: In this study, 80 patients with TLE were recruited based on some inclusion criteria and
compared with 80 non-epileptics by considering their emotional functions. Questionnaires for
evaluating difficulties in emotion regulation (Gratz & Roemer) and cognitive emotional regulation
(Garnefski) were given to the participants of the study. Finally, data analysis was performed using
multivariate analysis of variance (MANOVA) by SPSS 19 Statistics.

Results: The results of MANOVA test showed a significant difference between the components of
difficulties in emotion regulation as well as cognitive-emotional regulation between patients with TLE
and the healthy group (P<0.01).

Conclusion: Patients with TLE had more difficulties in emotion regulation and higher negative
cognitive emotional regulation strategies than healthy subjects.

Keywords: Epilepsy, Temporal lobe epilepsy, Emotion, Cognition, Function

This open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial 3.0 (CC BY-NC 3.0).



A. Masjedi et al.

Introduction

Epilepsy is one of the most prevalent chronic
neurological diseases that include sudden,
frequent and abnormal discharges of the
brain's nervous tissue [1]. Temporal lobe
epilepsy is the most current syndrome of
complicated focal seizures can be divided in to
mesial and cryptogenic temporal lobe epilepsy
[2]. More than a quarter of epileptic patients
also experience psychological symptoms that
may require distinct treatment. Moreover,
more than 10% of patients admitted to the
psychiatric wards are epileptic patients [3].
Researches have shown comorbidities such as
anxiety and depression in patients with TLE
[4-6], so underestimating these mood and
anxiety symptoms and late treatment have
negative effects on both the patients' quality of
life and the efficacy of medications
administered for controlling the seizures [7].
One of the psychological variables that is
impaired in TLE patients is emotional
processing and emotion regulation [8-9]. This
impairment is due to the amygdala damage in
these patients [10-13]. Actually, the amygdala
damage that has effects on emotion control
and regulation can affect the social
communication of TLE patients [14-16], as
well as the exacerbation of related
psychological symptoms, such as anxiety and
depression [17].

Some studies have expressed the role of the
mediating variable of emotion regulation in
mental disorders [18-20]. Furthermore, even
psychological problems such as anxiety and
depression have been attributed to emotional
dysregulation [18-23]. Gross [24] and Gratz
[25] considered the emotion regulation as the
internal and external processes responsible for
monitoring,  assessing and  modifying
emotional reactions.

Structures in the anterior-medial temporal
lobe, especially the amygdala, have crucial
role in emotional coding [26]. Patients with
mesial temporal lobe epilepsy and the
amygdala damage have impaired emotion
recognition and processing [8]. Moreover, it
has been shown that there are some emotional
abnormalities in patients with mesial temporal
lobe atrophy [27]. Emotional processing and
emotion recognition are also impaired in
patients with mesial temporal lobe epilepsy
and asymmetrical amygdala damage [28].

Considering what mentioned above, due to the
chronicity of TLE and its impact on cognitive
and emotional processing in the brain, TLE
patients have high Dbehavioral-emotional
problems such as depression and anxiety that
seriously affect their individual, family and
social-occupational performance as well as the
quality of life of these patients. To the best of
our knowledge, there has been no study on the
emotion regulation difficulty and cognitive-
emotional regulation in these patients.

One way of protecting TLE patients against
emotional problems is to identify emotional
dysfunctions, such as emotional and cognitive
dysregulation in these patients. This, therefore,
in addition to preventing the intensification of
emotional symptoms, can be also effective in
providing complementary therapies, such as
emotion-based psychotherapies. Consequently,
the purpose of the present study was to
evaluate the difficulties in emotion regulation
and cognitive-emotional regulation in TLE
patients and compare them with healthy
individuals.

Materials and Methods

Eighty patients were recruited during their
visits to the Neurology Clinic of Chamran
Hospital, Shohadaye Tajrish Hospital and
Iranian epilepsy association, after definitive
diagnosis of TLE using purposive sampling
method. The inclusion criteria were: 1)
definitive diagnosis of TLE through clinical
examinations by neurologists and
electroencephalography; 2) having reading and
writing skill; 3) an age between 18 and 60
years. The exclusion criteria were: 1) severe
mental and personality disorders; 2) using
psychotropic drugs or any other medication
with adverse effects affecting the emotions and
mood of the patients; 3) drug and alcohol
dependence.

A clinical psychologist to rule out severe
mental and personality disorders
psychologically evaluated all patients. Next,
each of 80 patients filled out a written consent
form for participating in the study. Finally, the
emotional functioning variables (such as
emotion regulation difficulty and cognitive-
emotional self-regulation) of the patients were
compared with that of 80 healthy subjects
(without any history of epilepsy and epileptic
seizures).
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Measurement:

DSM-V-based psychiatric clinical interview:
all subjects were psychiatrically interviewed
for the diagnosis of severe mental and
personality disorders as well as substance-
related disorders.

Difficulties in emotion regulation scale
(DERS, Gratz & Roemer):

This scale includes 36 items with an overall
score and six subscale scores related to the
various dimensions of difficulty in emotion
regulation. These subscales included non-
acceptance of emotions, difficulties engaging
in  goal-directed  behavior, difficulties
controlling impulsive behaviors, lack of
emotional awareness, limited access to
effective strategies and lack of emotional
clarity. The items were scored on a 5-point
Likert scale. This scale showed adequate
internal consistency for the total score (a
Cronbach's alpha of 0.93) and for all subscales
(alpha greater than 0.80). The test-retest
reliability of the scale was also reported
suitable over the period [25]. Aminan
investigated the reliability of this scale by
using Cronbach's alpha and split-half methods,
and found the values of 0.86 and 0.80,
respectively [29] In another study the
reliability of this scale reported by Alpha value
ranged from 0.88 to 0.93 [30].

Cognitive emotion regulation questionnaire
(CERQ):

The cognitive emotion regulation
questionnaire is a self-report questionnaire that
is designed by Garnefski, Karaaij and
Spinhoven in 1999, and developed in 2001.
This questionnaire is used to identify cognitive
coping strategies after experiencing an
adverse event. The original version of CERQ
is a 36-item questionnaire consisting of nine
principal components (Self-blame,
Acceptance, Rumination, Positive refocusing,
Planning, Putting into perspective, Positive
reappraisal, Catastrophizing and Other-blame).
In this questionnaire, self-blame, other-blame,
rumination and catastrophizing form the
negative emotion regulation  strategies;
furthermore, acceptance, planning, positive
refocusing, positive reappraisal and putting
into perspective form positive emotion
regulation strategies. The developer of this
questionnaire reported internal consistency of
positive, negative strategies and total score by

Alpha value of 0091, 0.87, and 0.93
respectively [31]. In Iranian sample, internal
consistency by using Cronbach's alpha method
obtained 0.82 for all cognitive scale [32].

Results

The results of descriptive study of
demographic variables were obtained for TLE
patients with an average age of 45 years, a
standard deviation of 3.42, predominantly
male (75.2%), single (58.1%), high school
education or less (61%), unemployed 56.9%
and middle or lower socioeconomic statuses
(87.5%). In the group of healthy individuals,
the average age was 42 years, standard
deviation  3.78; moreover they were
predominantly male (69.1%), married (53.2%),
with academic degrees (63%), employed
(52.3%) and of middle or lower
socioeconomic statuses (85.7%). There was no
significant difference between the two groups
in terms of demographic variables.

Descriptive scores of difficulties in emotion
regulation in the subjects are listed in Table 1.
Based on these results, the mean of all
components of difficulties in emotion
regulation, including non-acceptance of
emotions, difficulties engaging in goal-
directed behavior, difficulties controlling
impulsive behaviors, lack of emotional
awareness, limited access to effective
strategies and lack of emotional clarity were
higher in TLE patients than non-epileptics.

As well Based on this table, the cognitive-
emotion regulation scores for the TLE and
non-epileptic subjects, the mean scores of
acceptance, planning, positive refocusing, and
positive  reappraisal and putting into
perspective were higher in the healthy
individuals than the TLE patients. Moreover,
the mean scores of self-blame, other-blame,
rumination and catastrophizing as the negative
cognitive-emotion regulation strategies were
higher in the TLE patients than the healthy
individuals.

Tablel. Mean scores and standard deviation of the difficulties in emotion regulation and
cognitive emotion in TLE and pileptic group

_ TLE group Non-cpileptic group
Variables Mean SD Mean SD
n-acceptance emotion 1726 6.60 11.10 312
i 15.60 4.85 1177 3.06
17.18 (X3 12.00 335

16.69 4.60 13.43 3.68

22.65 7.13 14.68 3.69

14.18 2.74 10.82 3.09

637 339 477 3.01

Acceptance 7.68 387 821 3.64
850 3.46 6.75 273

969 350 1038 325

12.05 3.56 12.13 2.96

1115 5.62 11.96 3.03

801 339 561 334

Catastrophizin 7.00 384 ENE] 328
Other-blame 6.50 a.53 2.04 295
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Kolmogorov-Smirnov test of normality was
used for the variables of the study. The non-
significance of the test indicated that all
studied variables had normal distribution
(P<0.05). The results of multivariate analysis
of variance (MANOVA) were used to
investigate the significance of the difference
between the two groups (Table 2). From Table
2, the F ratio was significant at the 99%
confidence level. Accordingly, there was a
statistically significant difference between the
groups at least for one component of
difficulties in emotion regulation.

Table 2. The results of MANOVA test of the difficulties in emotion regulation in TLE and
non-epileptic group

- Partial

Effect Tests Value F Hyp‘;mcs's ngu d V:l-uc Eta
Square

Pilla’s Trace 0.43 14.26 6 113 | 0.001 0.431

Wilk's Lambda 0.56 14.26 6 113 0.001 0.431

Group [ Hoteling's Trace 0.75 14.26 6 113 0.001 0431

RoysLargest | 75 | 1426 6 13 | o001 | 0431

Root

To investigate the significance of differences
in the subscales, we consider the between-
subject effects. The results in Table 3 show a
significant difference between the two groups
for the components of non-acceptance of
emotions, difficulties engaging in goal-
directed behavior, difficulties controlling
impulsive behaviors, lack of emotional
awareness, limited access to effective
strategies and lack of emotional clarity
(P<0.01). In other words, emotion regulation
in TLE patients is more dysfunctional than
healthy subjects.

Table 3. The results of between-subject effects of the difficulties in emotion regulation in
TLE and non-epileptic group

Sum of Mean P- Partial

Source | Dependent Variable Squares Df Square F Value Eta
Squared
Non-acceptance 1140.83 1 | 114083 | 37.63 | 0.001 0.242

emotion
Goal-directed 44083 | 1 | 440.83 |21.96 | 0.001 0.157
Group behavior _

Impulsive behaviors 80352 | 1 | 803.52 | 26.75 | 0.001 0.185
Emotional awareness | 318.75 | 1 | 318.75 | 18.33 | 0.001 0.134
Effective i 190658 | 1 | 190658 | 52.28 | 0.001 0307
Emotional clarity 339.18 | 1 | 339.18 [39.72 [ 0.001 0252

Non-acceptance
emotion

Goal-directed
behavior

Impulsive behaviors 354457 [ 118 30.03

3577.13 | 118 30.31

236824 | 118 20.07

Error

Emotional awareness 2051.89 | 118 17.38
Effective strategies 4302.54 [ 118 36.46
Emotional clarity 1007.61 118 8.53

The differences between the two groups in
terms of cognitive emotion regulation variable
were presented using the MANOVA test
results (Table 4), which showed the
significance of the F-ratio at the 99%
confidence level.

Table 4. The results of MANOVA test of cognitive emotion regulation in TLE and non-

epileptic group

. Hypothesis | Error P- Partial

Effect Tests Value F wdr af Value Eta
Square
Pilla's Trace 0.22 3.52 9 110 0.001 0.224
Group Wilkts Lambda 0.77 3.?2 9 110 0.001 0.224
Hoteling's Trace 0.28 3.52 9 110 0.001 0.224
Roy's Largest Root | 0.28 3.52 9 110 0.001 0.224

For examining the significance of differences
between the two groups for each of the of
cognitive-emotional regulation subscales, the
between-subject effects are presented in Table
5. According to these results, the between-
subject effects on the cognitive-emotion
regulation components including self-blame,
rumination,  putting  into  perspective,
catastrophizing and  other-blame  were
significant at P<0.01. In other words, these
components in patients with TLE were more
dysfunctional than in non-epileptic subjects.

Table 5. The results of between subject effects of cognitive emotion regulation in TLE and
non-epileptic group

Source | Dependent Variable Sum of Df Mean F P-Value Partial Eta
Squares Square Squared
Self-blame 76.31 1 76.31 5.36 0.022 0.044
p 8.50 1 8.50 0.60 0.440 0.005
inati 92.09 1 92.09 9.45 0.003 0.074
Positive ing 14.40 1 14.40 1.26 0.263 0.011
Group Planning 0.17 1 0.17 0.01 0.899 0.000
Positive i 19.53 1 19.53 0.95 0.330 0.008
Putting into 76.80 1 76.80 6.76 0.011 0.054
perspective
izing 246.40 1 246.40 | 1438 0.000 0.109
Other-blame 181.47 1 181.47 | 12.36 0.001 0.095
Self-blame 1677.95 118 1422
Acceptance 1670.09 118 14.15
inati 1149.46 118 9.74
Positive i 1346.24 118 11.40
Error Planning 1266.62 118 10.73
Positive 2407.44 118 20.40
Putting into 1340.53 118 1136
perspective
Catastrophizing 2021.58 118 17.13
Other-blame 1732.52 118 14.68
. .
Discussion

In the present study, the difficulties in emotion
regulation and cognitive-emotional regulation
were compared between TLE patients and
healthy individuals. For the difficulties in
emotion regulation variable, the results
showed that the six components of non-
acceptance of emotions, difficulties engaging
in  goal-directed  behavior, difficulties
controlling impulsive behaviors, lack of
emotional awareness, limited access to
effective strategies and lack of emotional
clarity in the TLE group were more
dysfunctional than in the healthy group.
Especially, for the three components of limited
access to effective strategies, non-acceptance
of emotions and lack of emotional clarity, the
emotional dysfunctioning  was  more
considerable.

In patients with TLE, electrodermal responses
to induced emotions, particularly to fear, were
lower than non-epileptics [17]. Actually, the
amygdala is responsible for controlling
emotional processing in this case [8-9]. In
TLE, damage to the amygdala, limbic system
[10-13] and hypothalamic pituitary adrenal
(HPA) axis dysfunction have been proven
[33]. Therefore, due to the role of the
amygdala and insula as the key structures in
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emotion regulation [34-36], and the connection
between these two structures and the other
areas of the brain, such as medial and
ventrolateral regions of the prefrontal cortex
and anterior cingulate cortex [34], as well
problems in bilateral amygdala activity during
emotion regulation [37] the difficulties in
emotion regulation can be observed in TLE
patients. The results of the present study on
difficulties in emotion regulation showed that
all emotional dysregulation components,
especially limited access to effective
strategies, non-acceptance of and lack of
emotional clarity were common in these
patients.

Functional impairment in cognitive-emotional
regulation in TLE patients was more than that
in non-epileptics. Findings showed that, for the
components of self-blame, rumination, putting
into perspective, catastrophizing and other-
blame, the patients with TLE had more
functional impairment than the healthy group.
Actually, the difference with the healthy group
was in the three components of
catastrophizing, other-blame and rumination
was greater than the other two components of
self-blame and putting into perspective.
Previous studies have found that temporal lobe
damage leads to changes in social-emotional
behavior. These studies have expressed that
the amygdala acts as a neuronal substrate in
social cognition and that damage to the
amygdala leads to behavioral changes [38].
Additionally, it has been found that the
mesolimbic circuitry is associated with social
cognition and perception [39-40], and the
social perception is impaired in patients with
mesial temporal lobe epilepsy [27, 41-43].

The role of the amygdala in cognitive-
emotional regulation functions including
perception, attention, learning, memory and
decision making has been shown. Moreover,
the involvement of the amygdala in
investigating emotional events and providing
appropriate responses to these events has been
well studied [44].

In the study of Yamada [45], the role of
abnormal circuitry in hyper excitability of
epilepsy with amygdala hypersensitivity and
the role of limbic system excitability in

cognitive-emotional processing have been
demonstrated. The role of the amygdala as a
principal structure of emotional processing in
the cognitive reappraisal of negative emotions
(one of the cognitive-emotional regulation
techniques) has been investigated [37].

Aas [46] stated that the amygdala is important
for excellent cognitive function in humans and
a potential neural mediator between stress and
cognitive change in humans. It was also shown
that rumination (as a maladaptive emotion
regulation strategy) is related to an increased
association between the bilateral region of the
amygdala and the anterior cingulate cortex.

As mentioned above, due to the damage to the
amygdala, its dysfunction and amygdala
hypometabolism in TLE patients [47-50],
attributional biases towards negative stimuli,
which leads to difficulties in disengaging their
attention from negative stimuli [51-53].

The temporal lobe and the amygdala have an
important role in the expression and regulation
of emotions, particularly in stress and
threatening stimuli. Indeed, it has been
accepted that epileptic seizures are not
accidental, and they occur in response to
environmental stimuli. Patients with TLE pay
close attention to negative stress stimuli and
anxiety that also lead to epileptic seizures
[47,51]. Therefore, according to the literature
as mentioned above and the findings of the
present study, TLE patients mostly use
maladaptive cognitive-emotional regulation
strategies.

The results of this study showed that TLE
patients have more difficulties in emotion
regulation as well as more negative cognitive-
emotional regulation strategies than non-
epileptics.
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