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Background. An association between juvenile myoclonic epilepsy (JME) and nonpsy-
chotic psychiatric and cognitive disorders has been described in recent years. Sci-
entists are trying to link JME with certain personality traits marked by emotional 
instability.

Objective. The goal of our research was to assess the state of cognitive functions 
in young adult patients with JME–excluding the adverse side effects (ASEs) of 
antiepileptic drugs (AEDs)–and analyze the level of personality and situational 
anxiety, neuroticism, and depression in young adult patients with JME.

Design. We tested 26 patients with JME and 26 healthy adults with the com-
puter program NS-PsychoTest (Neurosoft Company, RF), a program which is aimed 
at studying and evaluating neuropsychological characteristics.

Results. Our study showed that the frequency of depressive symptoms, accord-
ing to the cognitive-affective subscale (Beck’s Depression Inventory), in patients with 
JME was statistically significantly higher than among people without epilepsy. Co-
morbid personality and nonpsychotic psychiatric disorders are common interdisci-
plinary problems in JME management. Most practitioners pay attention only to the 
treatment of seizures caused by JME, and their patients, accordingly, do not receive 
adequate psychotherapeutic help.

Conclusion. Cognitive disorders are often associated with epilepsy, and are a re-
sult of a combination of factors. According to our study, in the presence of statistically 
significant differences in short-term memory and mental performance in patients 
with JME, compared to healthy young adults, the main indicators of cognitive func-
tion in patients with JME generally correspond to the norm. Our findings highlight 
the etiological heterogeneity of cognitive disorders in JME and the importance of 
early screening for them.
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Introduction
JME was first described as a syndrome by Janz and Christian in 1957 (Janz, 1989). 

Now JME is one of the most widespread forms of genetically determined gen-
eralized epilepsy (Avakyan, 2017), which is accompanied by the classical Her-
pin-Janz triad of symptoms: frequent myoclonic jerks, mostly in the upper limbs; 
possible generalized tonic-clonic seizures; and, less commonly, absence seizures 
(O’Muircheartaigh et al., 2012). The peak of disease onset is between ages 14 and 
16, with a range from 8 to 26 years (Commission on Classification and Terminol-
ogy of the International League Against Epilepsy [ILAE], 1989). Cases have also 
been diagnosed at a later age.

The typical interictal EEG abnormality consists of a generalized 4- to 6-Hz 
spike, or polyspike, and slow-wave discharges lasting 1–20 seconds. Usually, 1-3 
spikes precede each slow wave. When absence seizures are present, a 3-Hz spike-
and-wave activity may be seen in addition to the polyspike-and-wave pattern. 
Occasionally, isolated fragments of generalized spikes can also be seen. The back-
ground activity of the EEG is normal in patients with JME.

The seizures are often preceded by stress and disturbance in the circadian 
rhythm of sleep, with a predominance of seizures occurring shortly after awaken-
ing (83% of patients). Also, a frequent cause of these seizures is sleep deprivation 
(77%) (Wandschneider et al., 2012). A smaller proportion of patients report that 
seizures may be associated with “thoughts and concentration” (23%) or hand ac-
tivities (20%) (Krauss, 2011; da Silva Sousa, 2005).

In our previous review of the literature about mental illness in JME patients 
(Moskaleva et al., 2017), we noted that, despite the fact that they recognize the 
factors «which cause more frequent seizures and worsening of the general condi-
tion, 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». The reason for such disorders may often 
be described as JME-concomitant nonpsychotic psychiatric disorders. They include 
various types of anxiety and mood disorders such as: generalized anxiety disorders, 
phobias, depression, dysthymia, and psychosomatic disorders (de Araújo Filho, 
2009, Martínez-Domínguez, 2013; Somayajula, 2015).

Epilepsy is a socially significant disease.
B.V. Zeigarnik et al. have demonstrated how an alteration in physiological pa-

rameters can influence the course of mental processes in patients with epilepsy 
(Zeigarnik & Bratus, 1980). People with epilepsy, especially children, feel them-
selves different from others (this is interesting especially in the context of JME 
study), and therefore look for a way to compensate for their condition (Zeigarnik, 
1986). Consequently they take one of two characteristic approaches. In the first, the 
patient concentrates on an accurate, even pedantic understanding of the disease, 
and establishes a certain habitual, active attitude toward the world around them, 
a certain social position, i.е., makes JME a character trait. When the patient has 
preserved cognitive function, this approach even helps him or her in socialization.  
The second approach is an unsuccessful attempt at compensation, which leads to 
the formation of agoraphobia and depression.
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And in 2017 ILAE experts developed a new epilepsy classification which showed 
their serious concern over the underestimation of the comorbid conditions’ effects 
on the JME patient’s life. Despite the possibility of complete relief from seizures, JME 
and other epileptic diseases (such as benign epilepsy with centrotemporal spikes and 
children’s absence epilepsy) may be associated with transient or long-term effects on 
the patient’s cognitive domain (Avakyan, 2017).

There is also significant evidence that individuals with JME show subtle anoma-
lies in brain structure, hence in cognition. For this reason, they have poor long-term 
social outcomes after 25 years, including social isolation and underemployment 
(Martínez-Domínguez et al., 2013; Somayajula et al., 2015).

The frontal lobes, especially the prefrontal cortex, play an important role in cog-
nitive disorders (Wandschneider et al., 2012). Dysfunction in these areas results in 
deficits of executive functions (concept formation, abstract reasoning, planning, self-
regulation of behavior, control of impulsivity, and emotions), the functions which 
manage cognitive and behavioral responses and strategies for the achievement of im-
mediate or future goals (Lin et al., 2014; Kim et al., 2007).

According to our previous review of the scientific literature about cognitive im-
pairment in patients with JME (Shilkina et al., 2017), four theories the causes of cog-
nitive disorders in JME are currently being advanced:

1. The impact of epileptiform discharges and disease-related characteristics 
(Lee, J.M. et al., 2008; Motamedi et al., 2014; Holmes & Lenck-Santini, 
2006; Carvalho et al., 2016); 

2. Adverse side effects (ASEs) of antiepileptic drugs (AEDs) (Thomas et al., 
2014; Valente et al., 2016; Hamed, 2009);

3. A genetic predisposition theory (Iqbal et al., 2009; Wandschneider et al., 
2010; Chachua et al., 2014; Noebels et al., 2012); 

4. Cerebrocortical microdysgenesis (Woermann et al., 1999; Tae et al., 2008; 
Kim et al., 2015).

The first three reasons are endogenous, i.e., directly related to the disease itself. 
And ASEs caused by receiving AEDs are also exogenous, and, accordingly, man-
ageable.

Of course, all AEDs have potential ASEs. However, it has been clinically noted 
that with an adequately chosen regimen, individually selected dosage, and timely 
correction of antiepileptic therapy depending on the concentration level of the drug 
in the blood, the cognitive sphere of JME patients remains quite protected.

The combination of cognitive impairments and personality traits in JME pa-
tients (unsteadiness, lack of discipline, hedonism, indifference to their disease) sig-
nificantly complicates their treatment; for example, they forget to attend control 
visits, to take their medication regularly, etc.

Study of the internal picture JME patients have of their disease has shown they 
have a tendency to underestimate mental disorders (Zeigarnik, 1986).

Therefore it is very important to avoid cognitive impairments, and to maxi-
mally control the mental health of JME patients for the most effective management 
of the disease.
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Method
The goal of our research was to assess the state of cognitive function in young adult 
patients with JME, with the exclusion of the ASEs of AEDs, and to analyze the level 
of personality and situational anxiety, neuroticism, and depression in young adult 
patients with JME.

The study was conducted within the framework of a complex of studies on the 
topic “Clinical and genetic characteristics of juvenile myoclonic epilepsy,” registra-
tion number AAAA-A16-116100710066-3 dated 07.10.2016, based at the Neuro-
logical Center of Epileptology, Neurogenetics and Brain Research at the University 
Clinic. The study was approved by the local ethics committee of Prof. V.F. Voyno-
Yasenetsky Krasnoyarsk State Medical University.

We chose 26 adults with JME (Group One) and 26 healthy adults (Group Two) 
with unburdened neurological and psychiatric history. An exclusion criterion for 
Group One was the presence of ASEs associated with AED therapy.

Both groups were tested by the computer program NS-PsychoTest (Neuro-
soft Company, RF), which is aimed at studying and evaluating: 1) memory fea-
tures (using Memory for Numbers); 2) attention (using Modified Schulte Tables as 
adapted by K.K. Platonov); 3) thinking (using Krepelin’s Tables); 4) personal and 
situational anxiety (using Spielberger’s State-Trait Anxiety Questionnaire as adapt-
ed by Y.L. Kha nin); 5) depressiveness (using Beck’s depression inventory (BDI)); 
6) neuroticism (using Braithwaite’s The Scale of Emotional Arousability as modi-
fied by A.A. Rukavishnikov and M.V. Sokolova); and 7) mental states (using Self-
assessment of anxiety, frustration, aggressiveness and rigidity [AFAR]; Mantrova, 
2010).

Our results produced a database, which we then processed statistically using 
the SPSS licensed software package, version 20.

All statistical analyses were carried out using licensed software package SPSS, 
version 20.0 (USA).We used the Student t-test and Fisher’s test for characterization 
(quantity of normally distributed characteristics) and data comparison between the 
two groups. We calculated a 95% confidence interval as the borders for expected 
deviation. Data for ordered samples with nonparametric distribution were present-
ed with medians and quartiles (Ме [pp. 25, 75]), and comparative statistics with the 
Mann-Whitney test. 

Results
The average age of the JME patients in the study varied between 14 and 44 years of 
age, averaging 26.42±8.7 years, with a median of 25 years (19:34). The age in Group 
Two varied between 19 and 36 years old, with an average age of 23.5±3.6 years and 
a median of 22.5 years (22:24.5), p=0.121.

According to the WHO classification, people between 25 and 44 years old, are 
considered young; in other words, the age of our study participants is within this 
framework and corresponds to the stated topic.

The outcome of the testing by each method is presented below:
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Braithwaite’s Scale of Emotional Arousability as modified  
by A.A. Rukavishnikov and M.V. Sokolova (See Table 1)
While assessing emotional arousability, we took into account the totality of the 

following components: general emotionality, anger, timidity, and lack of control 
over emotions (Braithwaite, 1987).

The average score in Group One was: 36.64±10.39 (27:44) among males, which 
corresponded to the fourth sthene (a tendency to low emotional excita bility); and 
45.0±10.62 (38:55) among females, which corresponded to the fifth or sixth sthene 
(average emotional excitability).

The average score in Group Two was 33.67±9.31 (25.75:41.75) for males, which 
corresponded to the third sthene (low emotional excitability); for females it was 
39.5±5.99 (35.25:44), which corresponded to the fourth sthene (a tendency to low 
emotional excitability) (p>0.05).

Table 1. The Braithwaite’s method «The Scale of Emotional Arousability» in the modifica-
tion of A.A. Rukavishnikov and M.V. Sokolova

Gender Group 1 (n1=26) Group 2 (n2=26) p (Student t-test’s criterion)

Males 36.64±10.39 33.67±9.31 р=0.447
Females 45.0±10.62 39.5±5.99 р=0.100
Total 41.46 ±11.14 36.8±8.09 р=0.091

p>0.05

In Group One, especially among females, there was a tendency for an increased 
level of neuroticism as compared to the control group, but the intergroup differ-
ences did not reach statistical significance. Among the JME patients, six people 
(23%) showed results within the eighth and tenth sthenes, i.e. the high emotional 
excitability, and three patients (11.5%) were in the seventh sthene, i.e. showing a 
tendency to high emotional excitability. There were only two persons (7.7%) with a 
tendency to high emotional excitability in the control group.

Spielberger’s State-Trait Anxiety Questionnaire as adapted by Y.L. Khanin 
(See Table 2)
The questionnaire was designed to assess the situational anxiety (SA) charac-

terizing the patient’s current mental state, and personal anxiety (PA), showing the 
predisposition of a person to this state.

Table 2. «Spielberger’s State-Trait Anxiety Questionnaire» in adaptation of Khanin Y.L.

Scale Group 1 (n1=26) Group 2 (n2=26) p (Student t-test’s criterion)

SA 37.92±8.11 35.96±6.55 р=0.224
PA 42.5±9.4 38.46±8.03 р=0.078

p>0.05
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The middle score in Group One on the SA scale was 37.92±8.11 (34:41.5); on 
the PA, it was 42.5±9.4 (35.75:52.0). Therefore, the JME patients showed an average 
level of these parameters. Group Two showed similar middle values: SA=35.96±6.55 
(30.75:40); PA=38.46±8.03 (31:44.25) (p>0.05).

Spielberger's questionnaire also provides an opportunity to compare the re-
spondent’s current state with his usual state of mind. SA arises as the reaction of 
a person to various, most often socio-psychological, stressors, when he or she ex-
pects a negative evaluation, or perceives an unfavorable attitude towards him or 
herself. This is a common anxiety among patients with epilepsy. PA gives an idea of   
the individual’s exposure to these factors.

In six patients of Group One (23%), there was a significant (more than 10 
points) difference between the SA and PA in favor of PA. This result suggested a 
lower level of patient anxiety at a doctor's appointment (the patients «feel safer, 
more confident»), and a very high level of PA. This result requires clarification as to 
why, and as to how to conduct appropriate psycho-corrective measures.

Self-assessment of anxiety, frustration, aggressiveness and rigidity (AFAR) 
(See Table 3)
The AFAR method measures four components: 1) anxiety (as a propensity to 

experience anxiety and a sense of failure); 2) frustration (exposure to stress fac-
tors); 3) aggressiveness (inclination to aggressive reactions to life’s difficulties); and 
4) rigidity (inability to restructure one’s own behavior).

According to the test results, the total score, interpreted as an indicator of the 
subject’s general personal anxiety, was 111.42±14.41 (98.25:124.25) in Group One, 
i.е., the average level. In Group Two, the result was lower: 108.65±12.34 (102:119.25), 
although it also corresponded to the average level (p>0.05).

It was also notable that nine patients in Group One (34.6%) showed a high level 
of anxiety, which would require psychocorrectional work to reduce their level of 
PA. There was only one such case in Group Two (3.85%). 

Table 3. «Self-assessment of anxiety, frustration, aggressiveness and rigidity» (the method 
«AFAR»)

Criterion Group 1 (n1=26) Group 2 (n2=26) p (Student t-test’s 
criterion)

The indicator of the general  
personal anxiety of the subject 111.42±14.41 108.65± 12.34 p=0.460

p>0.05

Beck's depression inventory (BDI) (See Table 4)
We used this method to assess the presence of depressive symptoms in the sub-

jects’ mental states during the period of testing. The BDI includes two subscales: 
cognitive-affective (CAS) and somatization (SS).

Group One’s overall score for the BDI questionnaire was 8.96±10.09 (1:11.75). 
This put it in the category (0–9 points) which is characterized by the absence of 
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depressive symptoms. In Group Two, the result was significantly lower: 2.92±2.54 
(1:4.25), but this was also characteristic of the absence of depression (р=0.04).

Then we analyzed the data on the subscales. In Group One, the CAS score was 
6.69±7.14 (0:10.75), in comparison with a norm ranging from 0 to 5; six people 
in the Group One (23%) demonstrated a critical level of symptoms on CAS, and 
another six (also 23%) showed moderately expressed symptoms of depression. The 
SS score was 2.27±3.46 (0:3), in comparison with the norm, which ranges from 0 to 
3. Consequently, there was a predominance of psychological symptoms over physi-
ological symptoms.

In the control group, the CAS score was 1.77±1.48 (1:2.25) (p=0.025), and the 
SS score was 1.15±1.52 (0:2) (p=0.417). Such lack of significant difference in indica-
tors corresponds to the norm.

The possible reason for the higher results in the patients’ cognitive-affective 
sphere, along with the absence of somatic disorders, is an overestimation of the 
self-assessment of depression, a condition which requires the implementation of 
psychocorrectional assistance.

Table 4. Beck’s depression inventory (BDI)

Criterion Group 1 (n1=26) Group 2 (n2=26)  р (Mann-Whitney’s criterion)

Overall score 8.96±10.09 2.92±2.54 р=0.040*
CAS 6.69±7.14 1.77±1.48 р=0.025*
SS 2.27±3.46 1.15±1.52 р=0.417

*=statistically significant intergroup differences.

Memory for Numbers (See Table 5)
We evaluated the subjects’ short-term memory using this method.
The average number of correct answers in Group One was 7.42±1.77 (6:9), 

which corresponds to the normative result for young adults, which is seven cor-
rectly marked numbers or higher. Translated into our scoring system, the average 
score was 4±0.75 (3:5) points, which corresponded to optimal efficiency of short-
term memory.

Table 5. The method «Memory for Numbers»

Criterion Group 1 (n1=26) Group 2 (n2=26) р (Mann-Whitney’s criterion)

The number  
of correct answers 7.42±1.77 8.35±0.31 р=0.046*

The average score 4±0.75 4.38±0.7 р=0.061

*=statistically significant intergroup differences.

However, it should be noted that seven patients with JME (26.9%) demonstrat-
ed a very high level of short-term memory, correctly indicating nine or ten num-
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bers, and scoring a maximal five points. At the same time, the seven other patients 
(26.9%) had average results and decreased efficiency of mnestic processes (three 
points, i.e. five or six correctly marked numbers). No results of two points (one of 
four numbers), which correspond to low indicators of short-term memory, were 
recorded.

The average number of correct answers in Group Two was statistically signifi-
cantly higher and amounted to 8.35±0.31 (7:10), p=0.046; the average score in the 
group 2 was 4.5±0.14 (4:5) points, p=0.061.

Modified Schulte Tables as adapted by K.K. Platonov (See Table 6)
We assessed the volume and stability of attention using this “Red-Black Table” 

technique. The differences in the middle level of attention in Groups One and Two 
were statistically insignificant (p>0.05).

Table 6. The method «Modified Schulte Tables» in adaptation of K.K. Platonov

Criterion Group 1 (n1=26) Group 2 (n2=26) p (Fisher’s criterion)

1 (low level) 7 (26.9%) 4 (15.4%) р=0.5303
2 (below the average) 7 (26.9%) 6 (23%) р=0.5344
3 (average level) 10 (38.5%) 10 (38.5%) р=0.5403
4 (above average) 2 (7.7%) 4 (15.4%) р=0.3498
5 (high level) 0 (0%) 2 (7.7%) р=0.5172

Krepelin’s Tables (See Table 7)
Evaluation of thinking was carried out with the help of Krepelin’s Tables; we 

assessed mental efficiency and fatigability, as well as stability and switching of at-
tention. The average coefficient of mental efficiency is normally from 0.85 to 1.15. 
Among the patients with JME, it was 1.08±0.064 (0.9:1.1); in the control group, it 
was 1.04±0.021 (1.01:1.14), which corresponds to the optimal level of operability, 
p=0.129.

Table 7. The method «Krepelin’s Tables»

Criterion Group 1 (n1=26) Group 2 (n2=26) р (Mann-Whitney’s 
criterion)

The average coefficient  
of mental efficiency 1.06±0.064 1.06±0.021 р=0.129

The occurrence’s frequency 
of operability‘s uneven 
graphs 

14 (53.85%) 6 (23%) р=0.024*

*=statistically significant intergroup differences
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In 7.7% of cases (two patients, native siblings with JME), a decreased coeffi-
cient of mental capacity of 0.8 and 0.81 was shown, which indicated the depletion 
of thinking and the presence of fatigability, and can be caused by patients’ similar 
endophenotypes. A high coefficient was recorded in six patients (23%).

It is also worth noting that, while showing optimal levels of mental activity, 14 
patients (53.85%) had uneven graphs (curve) of operability (Figure 1), which indi-
cates emotional stress; this is typical for patients with JME due to their increased 
level of anxiety. By contrast, only six cases (23%) of uneven graphs were noted 
among the individuals in the control group (Figure 2), p=0.024.

Number of lines

Graphs of operability

A
n
s
w
e
r
s

Figure 1. Uneven graphs of operability (patients — Group One) 

Graphs of operability
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Figure 2. Even graphs of operability (controls — Group Two)
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Discussion
With balanced anti-epileptic therapy and the absence of AEDs’ ASEs, the stigmati-
zation of JME patients as patients with cognitive impairment does not be assumed 
to be true. Under modern conditions, it is necessary to revise the common attitude 
toward such patients in society. JME is not a reason for limiting these people from 
enrolling in higher education institutions, or from being hired for a job that re-
quires a high intellectual level.

Our study showed that while there are statistically significant differences in 
short-term memory and mental performance in JME patients compared with 
healthy young adults, the main indicators of cognitive function among JME pa-
tients without AEDs’ ASEs, in general, correspond to the norm. 

At the same time, the incidence of depressive symptoms on the CAS in JME 
patients was statistically significantly higher than among people without epilepsy. 
The results allow us to take a new look at the management plan for patients with 
JME since the characteristics of their reactions generally were typical of other clini-
cal forms of epilepsy.

Already in the 1930s, L.S. Vygotsky formulated the principle of the dynamic 
organization of psychological syndromes (Zinchenko & Pervichko, 2012), and 
therefore their multifactor development (Zeigarnik & Bratus, 1980). Following 
this theory, A.R. Luria and his followers formulated general methodological re-
quirements for organizing the study of the psyche. Psychological syndromes are 
self-developing systems, dynamic structures possessing the qualities of self-reg-
ulation, self-organization, and self-determination. That was his main postulate. 
Subsequently, Zeigarnik’s scientific school noted the multifactoriality of personal-
ity traits in patients with epilepsy. They concluded that the properties of the pa-
tient’s character are formed in vivo, both in the norm and in pathology. (Zeigarnik, 
1986).

Unfortunately, most practitioners only pay attention to the treatment of sei-
zures in JME, while non-paroxysmal disorders, which are an integral part of this 
disease, remain insufficiently studied; thus patients do not receive adequate psy-
chotherapeutic help. Behavioral, neuropsychological, and social problems often 
exceed the negative consequences of the seizures themselves. So dealing with the 
mental health problem in epilepsy is an important part of the strategy for patients’ 
long-term care. Treatment of JME should aim to carry out disease-modifying psy-
chotherapy or psycho-correction. Consequently, it requires an integrated approach 
and management of patients together with a psychotherapist.

Conclusion
Our findings highlight the etiological heterogeneity of cognitive disorders in JME 
(Shnayder, 2016).

The mental health problem in epilepsy is the important aspect of the strat-
egy for patients’ long-term care. The aim of the treatment of JME is to carry 
out a disease-modifying psychotherapy or psycho-correction. Consequently, it 
requires an integrated approach and management of patients together with a psy-
chotherapist.
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