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1.	Introduction
In medicine and psycholo-

gy personality is defined as the 
characteristics that distinguish 
an individual, comprising physi-
cal, mental, emotional and social 
differences, including the specif-
ic organized pattern of behavior, 
thoughts and feelings (1).

The study of personality has a 
rich history with an abundance 
of theoretical aspects. The major 
theories include dispositional per-
spective (traits) but some others 
include psychodynamic, human-
istic, biological, behavioral or so-
cial learning aspects (2).

It is thought that personality is 
determined by genetics and hered-
ity in combination with the influ-
ence of environment and experi-
ence. The fundamental character-
istics of personality are consisten-
cy, influence of biological process-

es, impact on behavior and actions 
as well as multiple expressions 
(thoughts, feelings, relationships 
and other social interactions).

The concept of personality 
types refers to the psychological 
classification of different types of 
individuals. It is sometimes dis-
tinguished from personality traits 
which is synonym to behavioral 
tendencies. Therefore, types in-
volve qualitative differences be-
tween people, whereas traits are 
considered as quantitative differ-
ences (3).

There are practically an un-
limited number of potential traits 
that could be used to describe per-
sonality. From the scientific as-
pect, factor analysis is used as a 
more powerful statistical tech-
nique.

Eysenck’s theory of personality 
(4, 5) is based primarily on genet-

ics and physiology which corre-
sponds to the temperament. Tem-
perament is genetically based, in-
born and persists stable through 
the life. Two main categories of 
temperament introduced by Ey-
senck are extroversion vs. intro-
version and neuroticism vs. stabil-
ity. According Eysenck’s arousal 
theory of extroversion, there is an 
optimal level of cortical arousal on 
which the performance depends. 
Arousal can be measured by skin 
conductance or by brain waves. 
In particular, mental arousal can 
be related to q-EEG recording and 
calculated by the brain-rate pa-
rameter (6).

Extroverts are chronically un-
der-aroused and bored and they 
need an external stimulation for 
obtaining optimal level of per-
formance. In opposite, introverts 
are over-aroused and they need a 
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peace and quiet for obtaining an 
optimal performance.

Neuroticism is characterized by 
high levels of negative affect such 
as depression and anxiety. Ac-
cording to Eysenck, neuroticism 
is based on activation of the sym-
pathetic nervous system or viscer-
al brain. This is the part of brain 
which is responsible for the fight-
or-flight response in face of dan-
ger. Activation can be measured 
by heart rate, blood pressure or 
muscular tension. The four di-
mensions or axes extroversion/in-
troversion and emotional stabil-
ity/instability, define four quad-
rants shown on Figure 1.

As can be seen, the extrover-
sion/introversion as well as neu-
roticism/emotional stability are 
compared with the classical types 
of temperament (sanguine, mel-
ancholic, phlegmatic and choler-
ic). In the following research, Ey-
senck added a third category of 
the temperament–psychotism/so-
cialisation. The psychological ba-
sis for psychotism is supposed to 
be the testosterone.

Eysenck Personality Question-
naire (EPQ) is one of the first 
comprehensive personality trait 
measures to enjoy worldwide pop-
ularity and a fairly large number 
of translations into different lan-
guages and which assesses the 
broad domains of neuroticism, ex-
traversion, and psychoticism. The 
results have generally provided 
strong support for the universal-
ity of personality structure across 
a wide array of cultures and lan-
guages. There are also interesting 
data with regard to the relation-
ship of these personality traits to 
cultural indicators (7).

Eysenck Personality Question-
naire was applied also in research-
es involving children and adoles-
cents. For example, Littlefield and 
coll.[8] examined the relation be-
tween changes in problematic al-
cohol involvement and personali-
ty (measures of impulsivity, neu-
roticism, and extraversion) from 
ages 18 in a cohort of college stu-
dents at varying risk for alcohol 
use disorders and showed that 
alcohol use was associated with 

changes in neuroticism and im-
pulsivity scores.

No differences between school-
age children who stutter and con-
trols in personality factors relat-
ed to neuroticism or anxiety were 
found. This conclusion is based 
on multiple tests procedures in 
which Eysenck Personality Inven-
tory was also applied (9, 10).

Associations between person-
ality and cortisol rhythms were 
examined in adolescents

using multilevel growth curve 
modeling. Neuroticism (N) and 
introversion (I) were significantly 
and differentially associated with 
features of diurnal cortisol pat-
terns (11).

Concerning ADHD children 
low reactive control and high ex-
traversion were hypothesized to 
be related with a reactive response 
system based on approach ten-
dencies. Early in life, this system 
may appear as reactive control, 
but later it develops into extra-
version trait. Negative emotion-
ality and neuroticism were hy-
pothesized to share similar neu-
ral propensity to avoidance-relat-
ed affect and behavior. High levels 
of extraversion and high levels of 
neuroticism, conscientiousness, 
and agreeableness appeared to 
be related to externalizing disor-
ders. Consequently, effortful and 
reactive processes appear to be 
distinct forms of behavioral con-
trol that can be externally validat-
ed by other personality/tempera-
ment traits, executive function, 
and ADHD symptoms (12).

Basic personality traits and spe-
cific behavior characteristics were 
assess in 39 adolescent patients 
having chronic tension-type 
headache. The scores obtained by 
patients in personality question-
naires were compared with aver-
ages scores for normal sample of 
healthy pupil in the same ages. In 
this study no signs of emotion-
al instability. were found. The be-
havior of children with headache 
was described as prosocial, non-
aggressive, and ambitious, aimed 
at the achievement of superior re-
sults at school and life although 
already quite successful in their 

studies. Tensions arising from the 
school setting seem to be impor-
tant factors triggering tension-
type headaches (13).

EPQ is used in a study which 
examined the link between child-
adult emotional bonds and per-
sonality characteristics. A sam-
ple of Pakistani adolescents aged 
between 13 and 14 completed the 
Emotional Attachment Scale and 
the Eysenck Junior Personali-
ty Questionnaire. Adult subjects 
to whom the adolescent subjects 
were predominantly emotionally 
attached were also asked to com-
plete the Eysenck Adult Personal-
ity Questionnaire. The obtained 
results indicated that children 
tend to develop emotional attach-
ments to those parents whose per-
sonality scores correlate signifi-
cantly positively with theirs; how-
ever, if they attach to nonparent 
adults, no significant association 
between their personality scores 
and those for adults were found.
(14).

Personality questionnaire 
scores obtained by children and 
adolescents receiving some psy-
chological treatment at a health 
facility were examined using EPQ. 
The scores were compared with 
those of regular school children 
of the same age, who were not 
in treatment (n = 30). The chil-
dren in treatment obtained high-
er scores on psychoticism, lower 
scores on extraversion, and simi-
lar scores on neuroticism and dis-
simulation by comparison with 
regular students (15).

A reliability generalization was 
conducted on the psychoticism 
(P), extraversion (E), neuroticism 
(N) and lie (L) scales of the Junior 
Eysenck Personality Question-
naire (J-EPQ) in more of twenty 
studies with children. Score reli-
ability was found to vary signifi-
cantly both between and within 
scales. N and L provided the most 
reliable scores (with median reli-
abilities of 0.80 and 0.79 respec-
tively) followed by E (median re-
liability=0.73) and P (median reli-
ability=0.68). Scale length was the 
best predictor of score reliability, 
but sample gender makeup, lan-
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guage of administration, and the 
amount of variation in the ages of 
children in each sample were also 
significant predictors of reliability 
for various J-EPQ scales. Conse-
quently, it may be concluded that 
the reliability of this psychomet-
ric instrument is satisfactory (16).

In our previous research, we 
also used EPQ in the assessment 
of some pediatric disorders (head-
ache, cystic fibrosis and mental 
anorexia) (17, 18, 19). Our patients 
with tension-type headache did 
not showed significant differenc-
es in EPQ results compared with 
control. However, EPQ showed 
very good sensitivity especially 
for differentiation extrovert from 
introvert children. This finding 
is important concerning mental 
arousal as an indicator for the ap-
plication of different biofeedback 
modalities.

The objective of this study was 
to analyze and compare the four 
personality characteristics mea-
sured with Eysenck Personali-
ty Questionnaire (EPQ) includ-
ing five additional most common 
child disorders, and the relations 
with age and sex.

2.	Methodology and 
Sample
The EPQ is a 90-item scale for 

assessing broad aspects of person-
ality in children and adolescents. 
The items are scored on a dichot-
omous scale (yes = 1, no = 0). The 
EPQ yields four scales, Eysenck’s 
three factors of personality: Ex-
traversion, Neuroticism, and Psy-
choticism, and a Lie scale to ver-
ify valid responding. The valida-
tion and reliability of the Mace-
donian version of the test was per-
formed many years ago in connec-
tion with fuzzy rezoning expert 

systems (20, 21, 22). The scoring of 
the results is comput-
er-aided.

The sample of this 
study comprised eight 
groups of examinees: 
a) fifteen girls (mean 
age 12,07 ± 1,8) and 
five boys (mean age 
11,1 ± 2,2) with mental 
anorexia; b) six boys 
(mean age 11,53 ±14,2) 
and ten girls (mean 
age 10,31 ±10,2) with 
rheumatoid arthritis; 
c) 15 boys (mean age 
14,31 ± 8,2) and 15 girls 
(mean age 12,31 ± 5,82) 
with cystic fibrosis; 
d) 15 boys (mean age 
12,02 ± 3,18) and 15 girls 
(mean age 13,88 ± 8,08) 
with neurotic manifes-
tations; e) 15 boys (mean age 12,99 
± 1,79) and 15 girls (mean age 11,65 
±38,79) with tension type head-
ache; f) 10 boys ( mean age 9,03 ± 
5,6) and 10 girls (mean age 12,59 ± 
8,10) with malignancies (leukemia 
or solid tumors); g) 10 boys ( mean 
age 9,03 ± 5,6) and 10 girls (mean 
age 8,95± 2,16) with psychoso-
matic problems; f) 10 boys (mean 

age 10,14 ±2,1) with ticks and h) 
healthy children, 20 boys (mean 
age 8,95 ± 2,16) and 20 girls (mean 
age 11,77± 3,8) as a control group. 
Total number of examinees was 
N= 216 (90 girls, 126 boys).

Patients were in stable condi-
tion or in total remission when Ey-
senck Personality Questionnaire 
(EPQ) was applied. Prior consent 
was obtained from both children 
and parents.

3.	Results and 
discussion
Firstly, we analyzed a variance 

of all obtained scores for psycho-
tism (P) extroversion (E), neurot-
icism (N) and honesty (L) scales. 
The null hypothesis for ANOVA 
is that the mean (average value 
of the dependent variable) is the 
same for all groups. On the Ta-

P F=1,13 P=0.35
E F=2.54 P=0.02**
N F=0.94 P=0.47
L F=2.73 P=0.01**

Table 1: ANOVA for girls

P F=0.84 P=0.56
E F=4.16 P=0.0003**
N F=0.84 P=0.56
L L=1.85 P=0.08

Table 2: ANOVA for boys

Figure 1. Four dimensions of personality [5]
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ble 1 obtained results for one way 
ANOVA for girls are shown. It is 
clear that for girls only E and L 
scores showed significant differ-
ence in variance. For boys, only 
results for E scale showed signifi-
cant variance.

This result is very helpful hav-
ing in mind that extroversion as 
an important personality char-
acteristic related to the mental 
arousal is specific in different dis-
order for both girls and boys.

Secondly, we analyzed the cor-
relation between scores for all 
scales and age. The hypothesis 
was that maybe the maturation-
al processes of the central ner-
vous system influences the differ-
ent personal characteristics eval-
uated by the four scales in EPQ. 
Obtained results showed that 
only moderate positive correla-
tion (Pearson’s coefficient r = 0.28) 
existed between age and L scale. 
It means that with growing, chil-
dren intended to give the answers 
which are socially more prefera-
ble. Other personality character-
istics stay stable during childhood 
and adolescence.

The next step of the analysis 
was to find the differences in the 
obtained scores for P, E, N and L 
scales for children with differ-
ent disorders. For this purpose we 
used Student t-test.

Obtained results showed that 
for the group of anorectic patients 
only for boys t-test was significant 
(p< 0.01) for L and P scale. It means 
that anorectic boys compared to 
control group are more honest an-

swering the questions, and also 
that they have more pronounced 
psychopathologic traits. The sec-
ond finding is very logical if we 
know the follow-up and the long 
term prognosis for anorectic boys 
is more serious concerning oth-
er psychopathological manifesta-
tions (borderline, depression etc).

Significant difference in ob-
tained scores was found also in 
the group of children with neu-
rotic manifestations. The scores 
for extroversion were significant-
ly lower (p<0.01) for both girls and 
boys in comparison to the control. 
Considering the mental arous-
al theory it can be interpreted 
that neurotic children are more 
aroused than healthy ones.

For these children we used pe-
ripheral biofeedback treatment 
(electrodermal conductivity or 
pulls detector devices) in order to 
obtain mental relaxation.

The group of children with ma-
lignancies (leukemia or solid tu-
mors) was evaluated in the peri-
od of remission, when children 
were disposed to the psycholog-
ical evaluation. In this group, we 
found significantly lower scores 
for extroversion for both girls and 
boys in comparison to healthy 
children. It means that children 
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with malignant diseases are more 
aroused than healthy children. In 
addition, ill girls showed signif-
icantly lower scores for neuroti-
cism (p<0.01).

The examined groups of chil-
dren with Cystic Fibrosis, Rheu-
matoid arthritis, Headaches as 
well as boys with Tics did not 
showed significantly different re-
sults for P, E, N and L scales in 
comparison to the healthy group.

On the Figure 5 the results for 
EPQ obtained for children diag-
nosed to have some “psychoso-
matic problem” (i.e. somatoform 
manifestations provoked by emo-
tional instability or stress) are 
presented. Obtained results show 
that significant difference (p< 
0.01) exists in extroversion lev-
el, in comparison to the control 
group. It is very similar finding to 
the obtained results for neurotic 
children which are in accordance 
to the hypothesis that high men-
tal arousal could be transformed 
in somatic symptoms.

Finally, the differences in ob-
tained scores between girls and 
boys, (calculated with Student t-
test), in all groups was analyzed. 
The statistics showed that only 
L scores in control group and in 
group with rheumatoid arthri-
tis were significantly different be-
tween girls and boys (p< 0.05). 
These results can be interpreted 
by the pronounced simulation of 
the answer in boys.

4.	Conclusions
Eysenck personality question-

naire is a good choice for differ-
entiation of the main personality 
traits in children. The results help 
in the assessment procedure as 
well as in the choice of treatment 
options. The last is influenced 
by the mental arousal which is 
strongly related to personality 
characteristics of the subject.

The obtained results showed 
that the variances in the scores 
are significantly different only for 
E and L scores for girls and in L 
scores for boys.

A moderate correlation be-
tween L scale and age is obtained. 
It can be interpreted as the influ-

ence of maturity to the choice of 
more socially preferable answers. 
The other traits are not related to 
the age of children.

Anorectic boys showed signif-
icantly lower L scores and higher 
psychopathologic traits in com-
parison to healthy ones. Neurotic 
and psychosomatic group showed 
lower extroversion scores which 
was the indication for applying 
peripheral biofeedback modality 
in the treatment.

The group with malignancies 
showed lower extroversion and 
lower neurotic traits especially 
in girls in comparison to healthy 
children.

Generally, EPQ could be used 
in clinical assessment of differ-
ent groups of patients especially 
for measuring extroversion, neu-
rotic and psychopathologic traits 
which is useful for planning treat-
ment procedures.
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