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Abstract
The association of epilepsy with mental illness has been described in recent years. Scientists are trying to relate certain
epilepsies, such as juvenile myoclonic epilepsy (JME), with certain personality traits marked by emotional instability. The goal of
this review is to evaluate the scientific literature about nonpsychotic psychiatric disorders in JME patients, the most common form
of idiopathic generalized epilepsy (IGE). Data in this review were collected through an extensive literature search of available
full-text publications in PubMed, Springer, Clinical Keys and eLIBRARY.RU databases. Comorbid personality and nonpsychotic
psychiatric disorders are a common and interdisciplinary problem in JME management. The disorders in patients with JME often
go undiagnosed and hence untreated. Therefore, this problem requires further and extensive investigation. (International Journal
of Biomedicine. 2017;7(2):85-90.)
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Introduction
JME is one of the most widespread forms of IGE in
adolescents and young adults. JME is characterized by the
classical Herpin-Janz triad: frequent myoclonic jerks, most
often of the upper limbs; possible generalized tonic-clonic
seizures; and, less commonly, absences.(1) Seizures are often
preceded by stress and a disturbance in the circadian rhythm
of sleep with a predominance of seizures after awakening
(83% of patients); a frequent cause of these seizures is sleep
deprivation (77%).(2) A decrease in the frequency and severity
of seizures depends not only on the doctor, who needs to
choose the therapy correctly, but also on the patient, who in
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turn adheres to the sleep-wakefulness regime, who prevents
menstrual irregularities, and who avoids strong emotional
shakes, and other behaviors that might cause stress.
Despite recognizing the above factors, which cause
more frequent seizures and worsening of the general
condition, many patients cannot cope with their emotions
singly; they note a decrease in stress resistance, and therefore
complain about the difficulties of falling asleep, resulting in an
undesirable lack of sleep.
Janz and Christian, who first distinguished JME as a
syndrome in 1957,(3) in their classic characterization of JME
described the distinctive personality features of such patients as
unsteadiness, lack of discipline, hedonism, and an indifference
to their disease.(4,5) The authors also identified lack of drive and
endurance, unstable self-concept, and rapidly changing affect
and mood states, that, according to them, often complicated
treatment of JME.(4,6) People with personality disorders (PDs)
often experience other mental health problems, especially
depression and substance misuse.
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Executive functions refer to processes involved in
the elaboration of cognitive and behavioral responses and
strategies for the attainment of immediate or future goals.(7)
JME patients often demonstrate non-compliance with the
doctor’s prescriptions. Even if they say that they are doing
everything, in fact they forget to attend control visits and to
take their medication regularly.(8) Such inadequate behavior
(aggravation of executive and intellectual functions) may be
associated with long-term anxiety. Thus, the harmful effects
on cognition of an early onset of seizure and longer duration
of the disease have been well demonstrated.(9)
The cause of such disorders may be concomitant
nonpsychotic psychiatric disorders, often described with JME.
These include various types of anxiety and mood disorders:
generalized anxiety disorder, phobias, depression, dysthymia,
and psychosomatic disorders.(10) In addition, the presence of
seizures in social circumstances reduces social interaction and
compromises the quality of interpersonal relationships.(11) The
prevalence of psychiatric disorders in nearly one-third of JME
patients is similar to that reported in patients with temporal
lobe epilepsy, where psychiatric aspects have been more
commonly studied.(12) Such disorders further aggravate the
patient’s condition, closing the vicious circle.
The association of epilepsy with mental illness has
been recently described. Scientists are trying to relate certain
epilepsies, such as JME, with certain personality traits marked
by emotional instability.(13) Furthermore, comorbid personality
and nonpsychotic psychiatric disorders in JME, which have
been increasingly appearing in the literature recently, are also
associated with higher seizure frequency and less seizure
control.(14)
The goal of this review is to evaluate the scientific
literature about nonpsychotic psychiatric disorders in JME
patients.

Methods
Data in this review were collected through an extensive
literature search of available full-text publications in PubMed,
Springer, Clinical Keys and eLIBRARY.RU databases. We
considered studies published from 2010 to 2017 and several
earlier works referred to us by other authors. “Juvenile
myoclonic epilepsy,” “psychiatric disorders,” “anxiety,”
and “impulsivity” were used as keywords. In general, for a
specified period we identified 34 publications dealing with the
problem of anxiety and depression with JME in the foreign
databases. Only 16 of these publications have been included
in the review based on search criteria.

Results
PDs become distinct during adolescence or earlier and
continue throughout life. The peak of the JME onset comes at
the age of 14 to 16 years, with a range of 8-26 years.(2) Thus,
the time periods of the beginning and development of these
manifestations are the same, and we can assume that their
occurrence is interrelated. Patients with JME inevitably face
difficulties in life and employment, such as family problems,

reduced social interactions, decreased job opportunities, and
low self-esteem. Therefore, doctors often find them anxious
and depressed, even with controlled seizures.(11)
Studies available in the literature can be divided into
two different approaches to PDs in JME: clinical observation,
and categorical classification according to the DSM. The
first method, clinical observation, is subjective, depends on
the doctor’s personal perception of the patient and reveals
the characteristic personality traits. The second method
is not directed at personality traits; rather, it categorizes
PDs, distinguishing 10 different subtypes of PDs as well as
depressive PD and passive aggressive PD, which are grouped
into three clusters based on their descriptive similarities.(6,15)
Personality traits in JME
Impulsivity is a multidimensional and complex
personality trait that influences the pathogenesis of the course
and clinical severity of several disorders. A pathological
increase in impulsivity is the reason for impulse control
disorders and hence impulsive PDs.(16)
Patients with JME, compared to people without the
disorder, have a higher expression of impulsive personality
traits that demand early recognition to avoid further
consequences and facilitate social insertion, consequently
avoiding future stigma.(6)
S. Moschetta et al. made the first study addressing
the social functioning of 42 patients with JME using SAS
(a standardized instrument using objective questions about
the subject’s life) and demonstrated that JME patients had
worse performance than controls, considering overall social
adjustment, work, and family relationships. They demonstrated
that higher seizure frequency and impulsive traits, but not
cognitive performance, were correlated with worse social
adjustment, unlike TLE, in which cognitive deficits are very
relevant (attention and verbal memory dysfunction were
correlated with social adjustment), therefore recognizing the
impact of higher seizure frequency on social adjustment.(11)
P. Rzezak et al., taking into consideration the necessity
of different neuropsychological approaches to distinct
epileptic syndromes, studied impulsivity with the help of
BIS-11. They compared 20 patients with JME, 20 with TLE,
and 26 healthy controls and showed higher BIS scores in all
domains of impulsivity (i.e., motor, attentional, and lack of
planning) in JME patients.(17)
Impulsivity is a temperament feature that results from a
combination of low harm avoidance and high novelty seeking,
hence a high risk-seeking predisposition in subjects with a
low level of temperamental inhibition leads to an impulsive
temperament (which is a highly heritable personality trait). (6, 18)
E. Congton et al., in recent study, highlighted the
heritability of impulsivity—familial transmission of
impulsivity—within and outside the DSM-IV categories
of mental disorders, which emphasizes the idea that the
impulsivity trait may not be diagnosable by standard
psychiatric investigation, as it may not represent a PD.(6,19)
The deficit of executive functions and decision-making
behavior is also not always determined in conventional
behavioral measures, but neuropsychological deficits were
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detected in the imaging studies and more challenging frontal
lobe tasks. Br. Wandschneider et al., explaining the risktaking impulsive behavior of 21 patients with JME, suggested
frontal lobe dysfunction. This was corroborated by reports
on impaired working memory and executive functions,
functional and microstructural changes within the medial and
dorsolateral prefrontal cortex.(1) They characterized decisionmaking behavior in JME and its neuronal correlates using
functional magnetic resonance imaging and concluded that
there is a greater proportion of patients with seizures than
seizure-free patients having difficulties making advantageous
decisions, but no difference in performance between seizurefree patients and controls. Such results add further evidence
that continuous seizure activity affects daily life decision
making (sign of impulsivity).(20)
Poor impulse control results in inadequate behaviors
and predicts greater difficulties in solving social problems
and acquiring social skills. It has been shown that better
impulse control is significantly associated with higher social
functioning in JME patients.(11)
Nonpsychotic psychiatric disorders in JME
The 10 official PD subtypes, which are identified in the
DSM-IV, are grouped into 3 clusters based on their descriptive
similarities.(6) The patients with JME most often exhibit cluster
B disorders—histrionic, narcissistic, antisocial, borderline—
and are characterized by emotional instability, immaturity,
lack of discipline, and rapid mood changes. Patients with
these characteristics have been associated with a worse seizure
outcome.(21)
The problem of the categorical method is that many
patients who meet criteria for one PD may also meet criteria
for other PDs in different clusters. Also, the method does not
take into account the manifestations of impulsivity—the most
frequent personality traits in JME.(19) However, the presence of
personality traits may indicate a risk of developing personality
disorders, since a combination of traits often leads to the
manifestation of such disorders.
The patients with PDs cluster B often demonstrated
the executive dysfunctions. J. Walsh et al., trying to find out
why JME patients did not observe doctor’s prescriptions,
demonstrated that abnormal personality traits and psychiatric
disorders are associated with worse intellectual and executive
functioning, because half of the cohort of their patients
exhibited moderate to severe anxiety symptoms. People with
JME and higher neuroticism scores reported more anxiety
symptoms and more concentration and motor difficulties
compared to those with lower scores. Therefore, they
concluded that specific patterns of executive dysfunction are
related to maladaptive behavior in JME, the cause of which is
anxiety.(5)
A. Coppola et al. studied psychiatric comorbidities
in patients with ADCME and JME. They analyzed both
state anxiety (reflecting various subjective and somatic
manifestations of anxiety at a given moment) and trait
anxiety (stable individual differences in anxiety proneness, a
personality trait). State anxiety was more prevalent in ADCME
patients compared to JME patients and healthy controls.
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However, the anxiety trait was prevalent in both patients with
ADCME and patients with JME, compared to healthy controls,
suggesting that it might be a common trait of patients with
epilepsy. The myoclonus score positively correlated with both
state and trait anxiety, which can be explained by the chronic
excitation of the cerebello-thalamo-cortical circuits involving
the basal ganglia. In addition, the correlation with the duration
of the disease and not with the number of seizures confirmed
the assumption. Therefore, the authors conclude that anxiety
represents a consequence of cortical hyperexcitability.(22)
Devrimsel Harika Ertem et al. also compared JME with
other types of epilepsy. They found that 37% of JME patients
had comorbid psychiatric disorders, such as anxiety disorders
(17%), mood disorders (13%) and psychotic disorders (7%).
However, their results showed that there were no statistical
differences in terms of type of the psychiatric disorders
between JME and TLE, which suggested that psychiatric
disorders might not be specific to the type of epileptic
syndromes; however, such disorders often occurred and
affected the quality of life, especially significantly attention
and concentration problems in JME patients with a mood
disorder.(23)
Sh. Somayajula et al. studied the association between
clinical factors and the two major PDs (anxiety disorders and
depressive disorders) in 165 JME patients and the implications
for their psychosocial and socioprofessional integration.
The 77(46.6%) patients were diagnosed with PDs; while 50
were categorized as having anxiety disorders, 27 patients
had depressive disorders: depression is more common in the
elderly, and anxiety is more common in young people. They
concluded that lower emotional well-being was associated
with anxiety disorders. It was shown that JME patients with
depressive disorders have lower social functioning scores,
especially patients with marital dissatisfaction and negative
marital quality.(14)
Increased doses of AEDs, rapid initiation, and
polytherapy entail an increased risk. In general, the negative
effects of AEDs are less than the sum total of other factors
and are usually reversible.(24) R. Thomas et al. examined
60 patients with drug-refractory JME and concluded that
the patients were profoundly impaired across the range of
tests evaluating intellectual function, language and naming,
executive function, the impact of epilepsy, and AED side
effects. Eighty-three percent of patients exhibited frank
executive dysfunction, which was moderate to severe in 66%.
A high prevalence of neurotoxicity symptoms, such as fatigue
and poorer functioning across intellectual and memory tests,
was also identified.(25)

Discussion
Persons with epilepsy and associated brain lesions have
greater psychiatric comorbidity as compared to those without
brain lesions.(26) However, JME is commonly associated with
psychiatric manifestations, like depression, anxiety, attention
deficit hyperkinetic disorder, conduct disorder and aggressive
behavior.(12,27,28)
Depression in JME can be explained on the basis of
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the bio-psycho-social model: biological (endocrine related
effects of seizure; metabolic effects of seizure; adverse effects
of antiepileptic drugs); psychological (personality factors,
individual’s perception and attitude towards epilepsy and its
treatment); social (stigma attached to epilepsy. psychosocial
support burden of treatment, employment related issues,
compromised quality of life due to epilepsy).(29)
The cause of anxiety disorders in JME can be
summarized as of neurobiological origin, psychosocial
origin, iatrogenic origin (drug induced), or a combination
of the above factors.(30,31) The results obtained in the study
of O’Muircheartaigh et al. provide convincing evidence for
abnormalities in a specific thalamo-cortical circuit, with reduced
structural and task-induced functional connectivity, which may
underlie the functional abnormalities in JME.(1) Dysfunction in
these areas results in deficits of concept formation, abstract
reasoning, planning and self-regulation of behavior, and
control of impulsivity and emotions.(31) T. Chachua et al.(32)
found a highly significant dominance trait (aggression) in
Brd2+/- haploinsufficient mice compared with the wild type,
more pronounced in females. Brd2+/- mice of either sex did
not differ from wild-type mice in spatial learning and memory
tests. Compared with wild-type littermates, it was found
that there were decreased numbers of GABA neurons in the
basolateral amygdala, which is consistent with the increase in
aggressive behavior. Brd2+/- haploinsufficient mice showed
no cognitive impairment but had behavioral traits similar
to those found in JME patients (recklessness, aggression.
(9, 32)
It should be noted that Mendelian JME genes and nonMendelian risk alleles have not been detected in over 90% of
affected patients.(33,34)
In several patients with JME, AEDs contribute to the
psychiatric manifestations; however, it does not mean that
antiepileptic drugs need to be stopped. The focus should be
on proper selection of AEDs after assessing the risks and
benefits.(35)
Comorbid anxiety and depressive symptoms in patients
with epilepsy adversely affects the quality of life.(36) Timely
identification and appropriate intervention improves the
quality of life of patients with nonpsychotic psychiatric
disorder in epilepsy.(37)
Personality and nonpsychotic psychiatric disorder may
be mild, moderate or severe, and patients with JME may
have periods of “remission” where they function well. Mild
disorders that do not seriously interfere with a person’s ability
to function socially are common. Severe disorders are rare in
JME. However, whenever there is persistently impaired social
functioning in conditions in which it would normally not be
expected, the evidence suggests that this is more likely to
be created by personality abnormality than by other clinical
variables.(38) It is very important to understand this, because
these disorders can significantly disrupt the lives of both
the affected patient with JME and those who care about that
person. The disorders may cause problems with relationships,
work or school, and can lead to social isolation, alcohol or
drug abuse, or seizure aggravation.
The management and treatment of personality and
nonpsychotic psychiatric disorders can be a challenging and

controversial area, for by definition the difficulties have been
enduring and affect multiple areas of functioning in JME
patients.(39,40)
This often involves interpersonal issues, and there
can be difficulties in seeking and obtaining help from
organizations in the first place, as well as with establishing and
maintaining a specific therapeutic relationship. Unfortunately,
there are substantial social stigma and discrimination related
to the diagnosis of personality and nonpsychotic psychiatric
disorder in JME patients. There is always a need to maintain
appropriate professional-personal boundaries, while allowing
for emotional expression and therapeutic relationships.
A comprehensive psychiatric evaluation should be
offered at the time of diagnosis to detect these comorbidities
and to treat them.(22) Different types of psychological therapies
have been shown to help patients with JME and comorbidity
PDs. There is no single approach that suits everyone;
treatment should be tailored to the individual. Along with the
professional treatment plan, we should discuss lifestyle and
self-care strategies of patients with JME. Coping skills needed
to adapt effectively to epilepsy are often lacking in many
patients; this too needs to be improved in order to improve the
quality of life.(41)
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Conclusion
Comorbid personality and nonpsychotic psychiatric
disorders are a common and interdisciplinary problem in
JME management. The disorders in patients with JME often
go undiagnosed and hence untreated. Therefore, this problem
requires further and extensive investigation. The neurologist–
epileptologist should be able to identify the comorbid
disorders and understand that liaising with mental health
professionals is beneficial.
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