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Abstract

Introduction: Temporal lobe epilepsy (TLE) is related to the mesial temporal lobe
structures such as the hippocampus, amygdala, and Parahippocampal gyrus. In patients
with TLE, the amygdala complex is a component of the temporal lobe that is damaged.
Previous studies on emotional processing have proven deficits due to amygdala
damage in these patients. The present study compares the facial emotion recognition
in patients with temporal lobe epilepsy and healthy controls. It was hypothesized that
the TLE group have more dysfunctions than non- people with epilepsy.

Methods: In this comparative study, 120 subjects, including 60 patients with a definite
diagnosis of the temporal lobe and 60 non-epileptic individuals, were recruited using
purposive sampling. The patient group was chosen from the Chamran hospital and
Iranian Epilepsy Association, Tehran, Iran. The research data were collected by the
Ekman computer test of facial emotion recognition. This test uses 36 images to
measure the six basic emotions (i.e., happiness, disgust, anger, fear, sadness, and
surprise); these images were adapted from the Ekman and Friesen series of images.
The data were analyzed using multivariate analysis of variance by SPSS Statistics 19-
IBM in two levels of response accuracy and reaction time in TLE patients and healthy
individuals.

Results: Data analysis showed a significant difference in the response accuracy of facial
expressions of happiness, disgust, anger, fear, sadness, and surprise in patients with
TLE (P < 0.01). Furthermore, recognizing emotions of fear, disgust, and anger in
patients with TLE was more inadequate. When it came to the reaction time of emotion
recognition, the TLE patients showed a higher functional impairment than the healthy
group (P < 0.01). The reactions to fear and disgust were notably slower than other
emotions.

Conclusions: The results showed more inaccurate facial emotion recognition of fear,
disgust, and anger inferred from facial expressions. Moreover, the reaction time
response of facial emotion recognition for all six emotions was slower, compared to
non-epileptics. Assessing the emotional recognition dysfunction through this
measurement can facilitate recognizing the emotional deficiency regarding social
communication in TLE patients. Psychological dysfunction can be a predictor of not a
good response to the treatment, more frequency of seizures, and worse quality of life
in these patients.

INTRODUCTION

Temporal lobe epilepsy (TLE) is a type of epilepsy-
related to the mesial temporal lobe structures, such as
the hippocampus, amygdala, and parahippocampal
gyrus. In patients with TLE, the amygdala complex is a

component of the temporal lobe damaged along with
the hippocampus [1-3]. In the mesial temporal
sclerosis, loss of neurons and gliosis around the
hippocampus, entorhinal and amygdala complex have
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been reported. The amygdala damage occurs in patients
with TLE [4, 5]. The amygdala plays an essential role in
necessary emotional development, and there is some
evidence of the response of the amygdala, as a biological
indicator, to negative emotions [6-8]. Moreover, the
amygdala, as a part of the brain that responds
preferentially to threatening facial expressions (fear and
anger), is highly associated with the orbitofrontal cortex
while responding to social threats. While the amygdala
can act as a threat investigator, it has a crucial role in
evaluating social risks [9].

Patients with TLE have maladaptive social cognitions,
some of which correspond to interpreting facial
expressions and emotional processing. Emotional
processing deficits cause inconsistency in psychosocial,
emotional, and interpersonal adjustment [5], lower
quality of life [10, 11], and higher rates of depression
and anxiety in TLE patients [12, 13]. Patients with TLE
have emotional problems, such as fear and anxiety.
Some studies have shown that these patients have an
attentional bias towards threat-related stimuli than the
control group. This attentional bias can lead to
emotional vulnerability and seizure in these patients
[14,15].

Emotional recognition ability is an essential component
of nonverbal communication and a fundamental skill for
successful adaptation to environmental manipulation,
which is a significant factor in establishing successful and
consistent interpersonal relationships. Anomalous
recognition of facial emotional expressions is a critical
factor in poor relationships and changes in adaptive
behavior. As explained above, understanding and
recognizing the emotions of others is an essential factor
in social communication. Because of the importance of
facial emotion expressions in social interaction,
deficiencies in these expressions, to a large extent, can
adversely affect the communication quality [16-19].
Several studies have shown that TLE patients have
impaired facial emotion recognition ability. This
impairment has been reported more commonly in
negative emotions, such as fear and anger [14, 20-22].
However, various studies have mostly agreed on
impairment in fear recognition. Furthermore, there has
been a disagreement over recognizing other negative
emotions, such as anger, disgust, sadness, and surprise
[14,23-25].

Although more studies suggested the deficiency in facial
emotion recognition, some researches presented some
disagreement of dysfunction in some negative emotions,
such as sadness, disgust as well as some neutral emotions
such as surprise. Moreover, no research has been
conducted in Iran on emotional function, especially
facial emotion recognition in patients with TLE.
Therefore, the purpose of this study is to investigate
facial emotion recognition in patients with TLE and to

compare them with non-epileptic individuals.
METHODS

In a causal-comparative (post—event) study, 60 patients
with TLE were recruited through purposive sampling
during their visits to Chamran Hospital (neurology
clinics, 2017) and the Iranian Epilepsy Association.
Moreover, 60 non-epileptic individuals from the general
population without any epileptic background were
assigned to the control group. Inclusion criteria were: 1)
not having mental retardation; 2) age between 20-50
years; 3) having high school education or higher; 4) no
background of severe psychiatric disorders; S) no
concurrent use of antipsychotic and antiepileptic
medications; 6) no dependence on drug and alcohol; 7)
Another inclusion criterion for the patient group was
having any type of TLE and for healthy individuals no
medical history of any kind of epilepsy.

After initial medical evaluation by neurologists,
performing cerebral electroencephalography, and
definitive diagnosis of TLE based on clinical
examination of patients during their visits to Chamran
Hospital and the Iranian Epilepsy Association, a
psychiatric interview session was held for each
individual to rule out severe mental and substance use
disorder. Finally, after signing a consent form for
participating in the study, the participants were
evaluated by the Ekman computer test of facial emotion
recognition. The control group was assessed by a
psychiatric interview and the computer test of facial
emotion recognition in the neurology clinic of Chamran
hospital.

DSM-V-based Psychiatric Clinical Interview

This interview was conducted by clinical psychologists
based on DSM-V to rule out severe mental and
substance use disorders.

Facial Emotion Recognition Test

This test uses 36 images to measure the six basic
emotions (i.e, happiness, disgust, anger, fear, sadness,
and surprise); these images were adapted from the
Ekman and Friesen series of images. Each image is
portraying one of the six emotions and is presented on
the screen for 300 ms. Subjects see the pictures on a
computer screen and express their answers by clicking
on the appropriate button. A correct answer score one
and a false reply zero; the scores of subjects range
between 0 and 36, and the reaction time of the responses
recorded. The test-retest reliability over one week was
reported at 0.85 [26]. In the Iranian sample, Cronbach’s
alpha of this test was obtained at 0.79 [27]. Additionally,
the descriptive statistics (mean, variance, standard
deviation, and frequency) and the inferential statistics of
multivariate analysis of variance (MANOVA) were used
to analyze the data using the SPSS 19-IBM.
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RESULTS

The results of the demographic variables of the epileptic
patients showed that most of the samples were male
(66.7%), single (56.7%), high school graduate/dropout
(55%), employed (53.3%), of middle

socioeconomic status (76.7%). In the non-epileptic

and

group, most subjects were male (53.1%), 58.3% had
bachelor’s and master’s degrees, 57.1% were married,
60% were employed, and 70% were of middle
socioeconomic status. There was no significant

difference between the groups in terms of demographic
variables, and the groups were homogeneous.

Table 1 shows the mean scores of facial emotion
recognition accuracy and the two groups (patients with
TLE and non-epileptics). Based on these results, the
mean score of facial emotion recognition accuracy of
non-epileptics was higher than TLE patients for all the
emotions, i.e., happiness, disgust, anger, fear, sadness,
and surprise. The mean reaction time of facial emotion
recognition in the epileptic group was higher than the
non-epileptics for happiness, disgust, anger, fear,
sadness, and surprise.

Table 1. Facial emotion recognition accuracy and reaction time scores of patients with temporal lobe epilepsy and non-epileptic

Variables TLE group Non-epileptic group
Mean SD Mean SD
Happy 571 0.58 5.98 0.12
Disgust 1.96 1.26 4.75 1.08
Fear 1.78 1.29 4.83 0.90
Anger 2.93 1.52 4.95 0.87
Sadness 4.38 1.39 5.30 0.82
Surprise 4.16 1.42 491 0.90
Reaction time of happy 26.73 8.60 21.71 3.00
Reaction time of Disgust 36.39 11.07 29.35 5.57
Reaction time of Fear 46.37 18.54 21.16 4.68
Reaction time of Anger 35.63 11.46 3.10 6.65
Reaction time of Sadness 32.55 9.78 29.21 6..73
Reaction time of Surprise 30.80 10.37 27.22 6.60
Table 2. Results of MANOVA test of facial emotion recognition accuracy scores in the TLE group and non-epileptics
Tests Value F Hypothesis df Error df P-Value Partial Eta Square
Pilla's Trace 0.82 85.51 6 113 0.001 0.82
Wilk's Lambda 0.18 85.51 6 113 0.001 0.82
Hoteling's Trace 4.54 85.51 6 113 0.001 0.82
Roy's Largest Root 4.54 85.51 6 113 0.001 0.82
Table 3. Results of between-subject effects of the accuracy of facial emotion recognition in TLE group and non-epileptics
Type III Sum of Squares Df Mean Square F P-Value Partial Eta, Squared
Group
Happy 213 1 213 11.89 0.001 0.092
Disgust 232.40 1 232.40 168.05 0.001 0.587
Fear 279.07 1 279.07 224.75 0.001 0.656
Anger 122.00 1 122.00 78.85 0.001 0.401
Sadness 25.20 1 25.20 19.21 0.001 0.140
Error
Surprise 16.87 1 16.87 11.78 0.001 0.091
Happy 21.16 118 0.17
Disgust 163.18 118 1.38
Fear 146.51 118 1.24
Anger 182.58 118 1.54
Sadness 154.78 118 1.31
Surprise 168.91 118 1.43
Table 4. Results of the MANOVA test of the reaction time of facial emotion recognition in the groups
Value F Hypothesis df Error df P-Value Partial Eta Square
Pilla’s Trace 0.56 24.16 6 113 0.001 0.56
Wilk's Lambda 0.43 24.16 6 113 0.001 0.56
Hoteling's Trace 1.28 24.16 6 113 0.001 0.56
Roy's Largest Root 1.28 24.16 6 113 0.001 0.56

It was necessary to evaluate the normality of the
distributions of the variables, so the Kolmogorov-
Smirnov test was used; the significance level of this test
for the variables was more extensive than 0.05, so
MANOVA could be used to analyze the results. The

results of the MANOVA test for the response accuracy
of facial emotion recognition are presented in Table 2.

As shown in Table 2, the obtained F ratio had
significance at the level of 99%. As a result, the groups
(of patients with TLE and non-epileptics) had a
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significant difference, at least in one of the dependent
variables (facial emotion recognition), so the hypothesis
was confirmed. The recognition of facial emotions
(happiness, disgust, anger, fear, sadness, and surprise)
was different for TLE patients and non-epileptic
individuals.

However, it was not possible to specify which of the
dependent variables caused the difference. Accordingly,
in the following, we discuss which facial emotion
(happiness, disgust, anger, fear, sadness, or surprise) has
been affected separately. Then, the test results of
between-subjects effects are presented. Table 3 shows
that the results of between-subject effects for the
accuracy of facial emotion recognition (happiness,
disgust, anger, fear, sadness, and surprise) of the groups
was significant at the P < 0.05 level. In other words,
recognition of these facial emotions was more adversely
affected in TLE patients.

Results of reaction time to emotions in Table 4 showed
99% significance for the obtained F ratio. Consequently,

the groups (of patients with TLE and non-epileptics)
differ in at least one of the variables (reaction time of
facial emotion recognition) and have statistically
significant The
recognition of facial emotions (happiness, disgust,

differences. reaction times of
anger, fear, sadness, and surprise) are different in
patients with TLE

individuals.

compared to non-epileptic
To investigate which of the facial emotions is distinctly
influenced by the independent variable (groups), the
test results of between-subjects effects are presented in
Table 5. According to this table, recognizing happiness,
disgust, anger, fear, sadness, and surprise were
significant at the P<0.05 level between TLE and non-
epileptic groups. In other words, the reaction time for
recognizing all six facial emotions was slower in the TLE
patients compared to the healthy group, especially for
knowing fear and disgust.

Table S. Results of between-subject effects of the reaction time of facial emotion recognition in the TLE group and non-epileptics

Dependent Variable Type III Sum of Squares Df Mean Square F P-Value Partial Eta, Squared
Group
Reaction time of Happy 758.71 1 755.71 18.17 0.001 0.133
Reaction time of Disgust 1486.38 1 1486.38 19.31 0.001 0.141
Reaction time of Fear 19063.80 1 19063.80 104.17 0.001 0.469
Reaction time of Anger 918.31 1 918.31 10.44 0.002 0.081
Reaction time of Sadness 334.63 1 334.63 4.74 0.031 0.039
Reaction time of Surprise 384.24 1 384.24 5.08 0.026 0.041
Error
Reaction time of Happy 4905.39 118 41.57
Reaction time of Disgust 9079.69 118 76.94
Reaction time of Fear 21593.91 118 182.99
Reaction time of Anger 10373.87 118 87.91
Reaction time of Sadness 8326.67 118 70.56
Reaction time of Surprise 8921.85 118 75.60

DISCUSSION

This study was conducted to evaluate facial emotion
recognition in patients with TLE. The results showed
that, in terms of recognition accuracy and reaction time,
the TLE patients had a more reduced response than
non-epileptics. In these patients, the values of error were
higher in recognizing the emotions of fear, disgust, and
anger, respectively. Moreover, the reaction times of
emotion recognition in these patients were slower than
that of healthy individuals in all the six emotions;
slowness of the reaction in recognition of fear and
disgust was higher than that of the other emotions.

Due to the amygdala damages in TLE patients [2, 14,
28-30] and dysfunction in emotional recognition in
bilateral amygdala damage [31-33], it is expected that
the emotional recognition to be more dysfunctional in
these patients compared to non-epileptics. The results
of this study show more dysfunction of facial emotion
recognition in TLE groups compared to non-epileptics.
The results of the present study are in agreement with

the findings of the previous studies. Other studies have
also shown deficits in recognition of negative emotions,
such as fear, disgust, and anger [14, 20-22, 34].
Moreover, in the present study, more deficiency in
recognizing fear, loathing and hatred and slower
reaction to all emotions, especially fear and disgust, were
found. More weakness in understanding negative
emotions related to visual and auditory processing has
been presented in another study [35] that confirms the
present results. Other studies showed that the
difficulties in recognizing negative emotions, such as
sadness, disgust, and fear, are prevalent in patients with
right mesial temporal lobe epilepsy [36]. The response
accuracy of recognition of sorrow was not significant
compared to non-epileptics in the study. In contrast, the
slower reaction to sadness in the TLE group was
considerable compared to the non-epileptics. Sedda
[24] found that recognition of negative emotions in
right-TLE patients is more deficient compared to left-
TLE patients.
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Research on the mesial temporal lobe epilepsy showed
that dysfunctions in emotional recognition lead to
higher social maladjustments [20]. In a study by
Amlerova [37], more inadequate emotional recognition
and social cognition impairments were confirmed in
TLE patients than healthy controls. Tanaka [25]
showed that facial emotion recognition impairments
could be identified in mesial temporal lobe epilepsy and
post temporal lobotomy versus healthy controls. A
systematic review of emotion recognition in temporal
lobe epilepsy [14] pointed to conflicting reports of the
studies about the emotion recognition deficits. Still, all
studies deal with the dysfunction of fear recognition as
presented in visual stimuli either in pre-surgical and post
temporal lobotomy TLE patients.

Sprengelmeyer [38] showed that, in patients with
bilateral amygdala damage, there is an impaired
recognition of the expression of fear and a decrease in
the level of anxiety experienced in everyday life. In a
study by Yamada [39], it was shown that the patients
with TLE before the surgery perceived the emotional
expressions as fear, sadness, and anger. In another study,
these patients were more impaired in processing
emotions such as fear, grief, and disgust than anger and
happiness [25].

However, the findings of the present study on the
emotion of disgust are not in line with the results of
previous studies, where it was shown that these patients
had the highest impairment in recognizing sadness [25],
surprise [23], and the lowest impairment in recognizing
disgust [40]. According to the literature, most studies
have shown the TLE patient’s dysfunction in
understanding negative emotions, such as fear, disgust,
and anger [20-22, 24, 34].

Concerning the limitations of this study, only one
dysfunction of emotional processing in patients with
TLE was investigated. Therefore, in future studies, there
is a need for investigating the other types of emotional
processing of TLE patients in social environments and
contexts before and after the onset of epilepsy.
Furthermore, more clinical questionnaires and
interviews are needed to assess the level of emotional
functioning of TLE patients for adaptation to social and
family conditions. The present study performed
preliminary investigations on the sensitive components
of patients with TLE, so further researches are needed to
investigate and compare the extent of dysfunction of
emotional functioning in patients with early- and late-
onset epilepsy, as well as patients with focal and
generalized epilepsies and left- and right-TLE.
Moreover, some longitudinal studies should assess
emotional recognition function before and after
lobotomy by some other ecologically reliable
instruments and compare emotion dysfunction in the
patient’s everyday activities. Finally, the results of
psychological studies on TLE patients may lead to

complementary treatments for emotion regulation and
emotion-focused psychotherapy and prevent social
maladjustment.

CONCLUSIONS

Understanding the psychopathological components in
TLE is crucial to recognize the essential elements and
perpetuating factors that exacerbate this disease. This
study was preliminary research on emotion recognition
processing in Iranian TLE patients. The purpose of this
study was to compare the dysfunction of facial emotion
processing in TLE patients versus the non-epileptic
group. Also, considering the accuracy and reaction time
of response, the findings of the present study implied
that facial emotion recognition in TLE patients is more
dysfunctional compared to non-epileptic individuals.
Facial emotion recognition tests can help to recognize
and assess the impairment of emotional recognition of
TLE patients in interpersonal relationships. Emotion
impairment can be related to developing a patient’s
social maladjustments and disability in social
communication. Furthermore, in TLE patients with
dysfunctional emotion recognition (as a core factor of
comorbid disorders such as depression and anxiety), the
response to treatment, frequency of seizures, and quality
of life can be exacerbated. Therefore, by assessing the
emotional deficiency of TLE patients, neurologists can
refer TLE patients to clinical psychologists or other
mental health services for further interventions such as
psychotherapy based on emotion regulation as a
supplementary treatment along with usual medical
treatment.

In future studies, the effects of emotional dysfunction on
the exacerbation of seizures should focus on patients
affected by TLE. These effects may include other
aspects of emotional processing and emotional
dysregulation involving social maladjustment in TLE
patients. Some studies will be needed regarding the
psychological dysfunction of TLE patients in social
interactions compared to other types of focal and
generalized epilepsy. Additionally, future studies may
investigate the emotional lateralization models of
emotional dysfunctions in the right hemisphere versus
left hemisphere temporal lobe epilepsy.

Ethical Consideration

All procedures of the current study are by the ethical
standard of the institutional and national research
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and Rehabilitation Sciences, Tehran, Iran. Some ethical
considerations of this study were; 1- Obtaining
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of subjects’ characteristics and identity; 3- Reassuring
the items to keep their data confidentially; 4- Describing
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the subject’s performance in the tests as qualitatively if

desired.
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