
Prilozi, Odd. biol. med. nauki, MANU, XXIX, 1, s. 221‡237 (2008) 
Contributions, Sec. Biol. Med. Sci., MASA, XXIX, 1, p. 221–237 (2008) 

ISSN 0351–3254 
UDK : 616.831-073.97-053.2 

 
 
 
 
 
 
 

EEG SPECTRA IN PEDIATRIC RESEARCH AND PRACTICE 
 

Pop-Jordanova Nada 
 

Pediatric Clinic, Medical Faculty, Ss Cyril and Methodius University,  
Skopje, R. Macedonia 

 
 

A b s t r a c t: After a short review of the developmental characteristics, integra-
lity and complex structure of the EEG spectrum, some original clinical experiences with 
the diagnosis and treatment of related rhythm abnormalities in children and adolescents 
are presented. In particular, the approach and results concerning ADHD, OCD and 
dehydration disorders are discussed. In addition, the environmental effects on neuronal 
oscillations due to lead pollution and electromagnetic radiation are considered. 
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1. Introduction 
 

The major indicators of information processing in the human brain are 
related to changes in spontaneous neuronal oscillations, event-related potentials, 
as well as brain metabolic activity. Since the initial report of Berger (1929), the 
relationship between the EEG and developmental processes from newborn to 
adult has been extensively studied. 

The notion of EEG rhythm presumes regular changes in electric poten-
tial measured by electrodes from the scalp. When Fourier or wavelet transforms 
are applied to EEG recording, the rhythms appear at the corresponding spectra 
in the form of peaks. The most prominent changes that occur in the EEG with 
age are related to frequency composition. Normal mechanisms of these rhythms 
may be changed when some impairment of the brain occurs, becoming 
slower/higher in frequency, and/or appearing in unusual places. [1, 2, 3] 
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The use of brain imaging technologies (MRI, PET, SPECT, fMRI, 
EEG, QEEG, etc.) gives evidence that mental disorders have definite correlates 
with brain dysfunction. Of all imaging modalities, EEG and QEEG are the most 
practical, simple, inexpensive and readily applicable in clinical conditions. The 
conventional EEG detects wave shapes, frequency relationship and transitions 
of state, and is often used in epilepsy, tumor and brain damage diagnostics, 
while QEEG enables a precise comparison of the individual record with 
normative and psychopathological databases. [4, 5] 

Normative databases help the clinician to recognize these abnormal 
patterns and to assess the level of statistical significance of the abnormality. 
Also, different procedures for automatic spike detection have been invented in 
practical applications. In addition, low resolution electromagnetic tomography 
(LORETA) may help to assess the 3D location of generators of EEG rhythms. 
 
 

2. EEG rhythms 
 
    2.1. Main frequency bands 

The slowest brain waves in the human EEG are delta oscillations, 
expressed in healthy adults mainly during the state of deep sleep. In very small 
babies, delta rhythm can be a normal pattern. At delta frequencies the brain re-
leases many beneficial substances including the growth hormone. The intensity 
of delta waves in sleep plays a vital role in helping the brain recuperate from the 
effects of waking activities.  

The changes in delta wave activity are shown to begin at about 11 years 
of age, declining by 25% by age 14. In addition, it is suggested that girls begin 
brain maturation at least one year earlier than boys. However, once this matu-
rational process begins, it proceeds at the same rate in both sexes. [6, 7] 

Generally, we can conclude that delta waves occur mainly in infants, 
sleeping adults or adults with a brain tumour or impairment. 

Related to their generation, there are two types of delta oscillations in 
human EEG: one of cortical origin, and the other generated in the thalamus.  

In the first year of life, a sharp increase of EEG theta activity is recor-
ded during internally controlled attention [8, 9, 10]. The age-dependent dynamic 
of the relationship between frontal theta and attention behaviour reflects the 
maturational shift in the functioning of the anterior attention system. Also, a 
positive correlation between current density and glucose metabolism has been 
revealed [11].  

From the clinical point of view, in ADD children the theta peak on the 
spectra is higher and sharper than normal. 
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Theta rhythm is generated in the hippocampus and the structures belon-
ging to the limbic system. 

Normal alpha rhythm begins to appear at three months, and its evolu-
tion is not linear with age [12]. The acceleration of alpha is pronounced up to 
11–12 years, when the amplitude is highest, then starts to decrease till 20–55 
years and increases later. Also, the genetic influence on the maturation of alpha, 
as well as the hormonal dependence of alpha frequency in females were revea-
led. The decrease of alpha rhythm during the eyes-open (EO) condition is also 
age-dependent. [13, 14, 15, 16] 

In pathology, alpha rhythm is observed too early in newborn and infants 
with malformations. In ADD, pathological alpha activity arises in the fronto-
temporal channels, together with a theta pick. Abnormal alpha rhythms were 
found in posterior temporal areas (tinnitus or whiplash), in left parietal areas 
(dyslexia), as well as the anterior and middle temporal regions (cerebrovascular 
disorders).  

Alpha rhythm is generated in the thalamus.  
    Beta rhythm in children arises mainly in the frontal area when some 
stimulus attracts their attention. In some children with high anxiety scores beta 
waves may arise spontaneously (anorectics, obsessive thoughts, headache, etc.) 
or as the result of certain drugs. [17, 18] It was shown that stimuli without beha-
vioural significance do not induce the increase of beta activity, and the opposite 
– meaningful stimuli induce beta activation in frontal cortical areas with a 
maximum in Fz.  
    In ADHD children, synchronization of the beta band due to auditory 
stimuli is lower than in normal children, which confirms the hypofunction of the 
frontal lobe.  
    Beta rhythm is generated in the frontal cortex. [19, 20] 
 
 2.2. EEG complexity and maturation  
     From the clinical aspect, it is important to mention that real EEG is a 
complex combination of EEG rhythms. Different oscillations reflect different 
mechanisms: alpha rhythm reflects the state of thalamo-cortical pathways; fron-
tal midline theta reflects the functioning of the limbic system (hippocampus), 
while beta rhythms reflect the state of local cortical activation. The clinical 
decision that some EEG pattern in a patient is not normal must be based on 
objective criteria (e.g. a statistical comparison with the normative databases).  
     Research on the origin of rhythmic brain electric activity in various 
frequency bands indicates that anatomically complex homeostatic systems regu-
late the EEG power spectrum. Brainstem, thalamic and cortical processes me-
diate this regulation, whereby deficiency or excess of any of the neurontran-
smitters may produce remarkable changes in the EEG spectrum.  
Prilozi, Odd. biol. med. nauki, XXIX/1 (2008), 221‡237 
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In childhood, the brain has many synapses related to its activity. During 
adolescence, the brain reorganizes and eliminates many synaptic connections, a 
process known as synaptic pruning. This pruning makes the brain’s information 
processing more efficient and powerful while consuming less energy.  

In general, in normal children a decrease in slow wave activity and an 
increase in fast wave activity with increasing age is a typical finding. The 
elevation in slow wave activity in children with ADHD or learning disabilities 
is interpreted by the delay in brain maturation as well as by the neurotransmitter 
dysfunction. The increased low waves activity in ADHD may also reflect a 
decrease in the dopamine function which is linked to an increase in impulsivity. 

Many studies in the development period (childhood) have been aimed at 
investigating the relationship between the degree of intelligence and spectral 
EEG parameters. Schmidt et al. (2002) obtained a positive correlation of the 
intelligence test variables with spectral alpha power and significant negative 
correlation with the spectral power of lower frequency bands. It was supposed 
that the intelligence quotient is correlated with the degree of EEG maturation 
and thus reflects the active number of synapses and the degree of differentiation 
of the neuronal controlling system [21]. 
 
 

3. Mental arousal 
 

 3.1. Rhythm – arousal – disorder correlation 
 We consider mental arousal (in the following text arousal) as an impor-
tant characteristic, relevant to both clinical assessment and treatment. 

  The interdependence between the brain waves and the level of arousal is 
quite well established (Tables 1 and 2) 

 
Table 1 – Tabela 1  
 

Textbook classification of EEG activity and the level of arousal [22] 
Standardna klasifikacija na EEG aktivnosta i nivo na vozbuda 

Classification Frequency (Hz) Level of Arousal 
Beta waves 14–30             Alert, eyes open 
Alpha waves 8–14             Quiet waking, eyes closed 
Theta waves  4–8             Drowsy, sleep stages 1 and 2 
Delta waves 0.5–4             Deep sleep, stages 3 and 4 
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Table 2 ‡ Tabela 2  
 

Extended classification of EEG activity and the mental states [23] 
Pro{irena klasifikacija na EEG aktivnosta i mentalni sostojbi 

Brainwaves    Frequency (Hz)                           States 
Gamma                           35                       association with peak performance  
High Beta         22−35          high correlation with anxiety 
Mid Beta         15−20          active, external attention 
SMR          12−15          relaxed state, body stillness 
Alpha            8−12           relaxed, passive attention 
Theta            4−7          very relaxed, inwardly focused 
Delta                      0.5−3          sleep, deep meditation 

                                       
On the other hand, the mental arousal level may characterize different 

mental disorders. So, underarousal (UA) is seen in depression, autism, etc., 
while the opposite, over-arousal (OA), is present in anxiety, alcoholism, caf-
feine consumption, etc. “Mixed” state (UA or OA) can be seen in ADHD, OCD, 
headache, etc., which allows the division these disorders into different subg-
roups (clusters). 

 
3.2. Spectrum-weighted frequency ("brain-rate") as an integral indicator 
By definition arousal is a general, integral characteristic of the mental 

state. Simultaneously, it is correlated with the integral (polyrhythmic, polychro-
matic) EEG spectrum. The main characteristic of such a spectrum is its mean 
frequency weighted over the whole spectrum. We have named it brain-rate (fb). 
The corresponding formula is [24, 25] 
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One interesting application of this formula is the direct discerning of 
inner arousal in different mental disorders [25]. Namely, the level of this kind of 
arousal is directly proportional to the increase of brain-rate from the EO to the 
EC condition (Table 3).                                     

 
Table 3 –  Tabeala 3  
 

Brain-rate as an indicator of inner arousal 
Mozo~na brzina kako indikator za vnatre{na vozbuda 

Disorder Number 
of patients 

Mean age 
(years) EO EC 

Anxiety (adults) 2 45 8.56      10.54 
PTSD 1 12 6.27 7.54 
OCD 6 14.5 6.82 7.52 
Panic attacks 4 13.5 7.58 8.21 
Anxiety (children) 8 14.6 7.57 8.19 
Stuttering 1 11 8.27 8.50 
Autism 5 3.5 5.68 5.86 
Tics 3 12.5 8.48 8.47 
ADHD        50 8.1 7.86 7.60 
Nightmares 2 7.5 8.48 8.13 

 
The patients above the dotted line manifest inner arousal.  
Another recent example is the use of the EEG spectrum weighted fre-

quency as a simple indicator of sleep quality [26].  
Concerning the application in neurotherapy it should be remembered that 

the conventional neurofeedback protocols in fact use modulation of discrete fre-
quency bands, assuming these to be associated with frequency-specific mental 
arousal states. Practically, all neurofeedback interventions can be roughly redu-
ced to the need of mastering flexibility in increasing or decreasing the general 
mental activation, i.e. mental arousal (which is somehow coupled with metabo-
lic activity). Therefore, the introduced brain-rate fb could be employed as a 
complementary biofeedback parameter, characterizing the whole EEG spectrum 
(as distinct from e.g. theta/beta ratio). The rationale is that, according to the 
mentioned empirical results, the EEG frequency shifts are related to mental 
activation/deactivation, as the main objective of the treatment.  

In the light of this approach, some examples from our clinical practice 
concerning the relevance of neuronal oscillations in paediatric patients will be 
presented and discussed. 
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4. Some typical disorders 
  

4.1. Attention Deficit Hyperactivity Disorder 

   ADHD is one of the most frequent diagnoses during childhood, varying 
between 2% and 10% depending on country or cultural area, as well as diag-
nostic criteria or perception. In our country, the incidence of ADHD is about 
2%. [27, 28, 29, 30]     

  The diagnosis of ADHD in our patients (N = 50, mean age 8.08 ± 2.54 
years) was made by diagnostic ICD-10 criteria. We used Conner’s rating scales 
for parents and teachers as well as WICS-R for assessing the cognitive ability. 
In addition, neurofeedback assessment (eyes open, 30-minute recording) was made 
with Biograph/Procomp. Version 2.1 in Cz (10/20 international placement). The 
QEEG for 20 patients (mean age 10.5 ± 2.35) was obtained by 21 standard 
MITSAR EEG recordings with the administration of standardized tests: eyes 
open, eyes closed, visual continuous performance, auditory continuous perfor-
mance, reading test and maths test.  

Our spectrogram analysis is based on five QEEG subtypes of ADHD. 
[31] The obtained QEEG showed very slow alpha excess (subtype 5) in 45% of 
children, high beta activity in the frontal, central or parietal cortex (subtype 2) 
in 25% of children, while the other 30% children appeared to belong to the first 
subtype (increased theta amplitude in the frontocentral cortex). One characte-
ristic picture of QEEG (subtype 5) is shown in Fig. 1. 

 
Figure 1 – QEEG subtype 5 for ADHD patient 

Slika 1 ‡ QEEG subtip 5 kaj ADHD pacient 

 We followed two neurofeedback treatment protocols. First, training to 
increase the SMR EEG rhythm (11–13 Hz) and, at the same time, to inhibit 
Prilozi, Odd. biol. med. nauki, XXIX/1 (2008), 221‡237 
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slow activity in the theta range (4–8 Hz); this approach is primarily used for the 
hyperactive component of ADHD. After that, training to focus attention is per-
formed, aiming at increasing higher beta activity (16–20 Hz); at the same time, 
training for decreasing the slow activity continued. The training comprised 40 
sessions of 60 minutes’ duration, one per week.  
 Table 4 shows the decrease of the amplitude of theta waves, the in-
crease of the amplitude of beta waves, as well as the changes of theta/beta ratio 

of biofeedback parameters before and after training 
Promena na biofidbek parametrite pred i po trening 

Param ificance 

obtained with NF training. In addition, changes in brain-rate as a spectrum shift 
indicator are displayed. 
 
Table 4 – Tabela 4  
 

Changes 

eter Before NF (μV) After NF (μV) t-test Sign
 Beta brai ± ±n waves 4.86  1.6 8.0  1.38 5.23 P < 0.01 

 Thet esa brain wav  20.95 ± 1.38 15.29 ± 1.38 8.47 P < 0.01 

 Theta/beta ratio 4.7  1.38 ± 2.0  1.6 ± 4.5 P < 0.01 
 Brain-rate 7.  86 ± 0.56 8  .22 ± 0.63 6.6 P < 0.01 
 
 All children fro e wer intel al cap ith 

ISC-R before and after treatment. The finding is shown in Table 5.  

Results obtained for WISC-R 
Rezultat od WISC-R 

 Gl Manipulative IQ 

m the sampl e tested for lectu acities w
W
 
Table 5 – Tabela 5  

 

ob Q al IQ Verbal I
 Pre-treatment 80 ± 18.3 90 ± 15.5 73 ± 18.9 
 Post-treatment 85 ± 15.2 100 ± 12.3 80 ± 7.2 
 t-test 1.  2.  1.  05 p > 0.05 53 p < 0.05 73 p > 0.05

 
  Conner’s rating ldren others  be-

fore treatment amounted 87 ± 2.3 (mean scores), which confirmed attention de-
cit, im

 to the considerable change in the theta/beta 
ratio, th

 scales for chi  checked by m  and teachers

fi pulsivity, social inadaptability and hyperactivity. This figure decreesed 
after the treatment by about 30%.  

The changes in the EEG pattern (Table 4) obtained as a result of the 
training are obvious. In comparison

e improvement indicated by the brain-rate appeared to be more realistic. 
It is clear (from Table 5) that verbal and manipulative intelligence scores became 
higher after NF training and this corresponded to the improvement of school 
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marks by 10–20 percent. Interview and follow-up Conner’s rating scales sho-
wed better school performance, lower hyperactivity, better social relationships 
and improved self-esteem after neurofeedback treatment. In our country stimu-
lant medications for ADHD are not allowed. 

Along with QEEG characteristics, for a successful neurotherapy of 
ADHD children some nutritional, toxic or allergic factors must be taken into ac-
count. T

) is related to both cognitive and 
motor b try to neutralize the anxiety con-
nected w

s, and one girl. The patients were previously 
treated 

  
      

ta range). It is interesting to mention that our results (charac-

his multidisciplinary approach at the Crossroad Institute Centre in USA 
showed a correlation of high delta, or theta or alpha ADD with food allergies, of 
high beta ADD with both allergies and heavy metals toxicity, as well as of high 
beta anxiety symptoms with problems in food absorption and the influence of 
certain chemicals [31]. Some our results related to the toxicity of lead emission 
and ADHD symptoms are discussed in chapter 6.4. 
 

4.2. Obsessive Compulsive Disorder 

Obsessive compulsive disorder (OCD
ehaviour. Usually, compulsive acts 
ith obsession thoughts.  

Here, we present some of our results for six adolescents with OCD, 
mean age 15.17 ± 2.96, five boy

without success by medication based on inhibitors of selective serotonin 
reuptake (ISSR).  

Psychometric tests (Actual Anxiety Questionnaire, MMPI) showed high 
scores for anxiety.

The main characteristic of the QEEG spectrum (Fig. 2) is the overactiva-
ted frontal cortex (be
terised by beta excess) differ from results shown in Prichep et al. [33] which imply 
two main subtypes of OCD (excess of theta and excess of alpha). The mean brain-
rate values in Cz were in EO 6.82, while in EC 7.52, indicating inner arousal. 

 
Figure 2 –  QEEG spectra (EO) of patient with OCD compared with database 

Slika 2 ‡ QEEG spektri (EO) kaj pacient so OCD sporedeno so databaza 

Prilozi, Odd. biol. med. nauki, XXIX/1 (2008), 221‡237 
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4.3. Severe dehydration in infancy  
 n 
children onsidered. For a deeper insight, the 

 Test. The results showed the persistence 
 certa

me 

Results for CNV paradigm 
Rezultati od CNV paradigma 

 Control group 

In the standard assessment of long-term consequences of dehydration i
, only clinical follow-up is usually c

neuronal functioning, including arousal effects, should be investigated. With 
this aim, we examined 40 children, aged 8.82 ± 1.33 years, with a history of se-
vere dehydration in early infancy caused by diarrhoea. The data from the stru-
ctured interview, clinical history, as well as pediatric, neuropsychological and 
EEG examinations were analysed. [34]  
 The neuropsychological evaluation consisted of Koch’s Block-Design 
Test, Gestalt-Bender Motor Test and Rey’s
of in neurological disabilities, lower intellectual capacity, slower visual-motor 
maturation and certain emotional problems, compared with the control group.  
 As an indicator of prefrontal functioning, the results of Contingent Ne-
gative Variability (CNV) showed a decreased amplitude of the expectrogram
as well as delayed reaction time (p < 0.05) in comparison with the control group 
of healthy children of the same age. 
 
Table 6 – Tabela 6  
 

Examined group 
EXP cycles 3.5 0.6 
Max. CNV mplitude  a 8.9 μV 13.8 μV 
Min. Reaction time 303 245 msec.  msec. 

 
 

5. Effects of environmental exposures 
 

5.1. Exposur
The psychophysiological functions in children expos emission 

in a hig ian city of Veles were investigated. [35, 
36, 37] 

dingly in 

e to lead emission 
ed to lead 

hly polluted part of the Macedon
Measurement of blood lead levels, multimodal assessment with Thought 

Technology Ltd. equipment (EEG, EMG, BVP, Skin Conductance, Tempera-
ture and Respiration), cognitive psychological tests (Raven matrices) and inve-
stigation of graphomotor ability (Bender-Gestalt) on randomly selected children 
(mean age = 13.62 ± 0.6) living near a smelting plant were performed. 
      The results showed increased lead levels in the tested children (mean 
blood lead level = 16.51 μg/dl; norm < 10 μg/dl), reflected correspon
the values of intelligence scores and grapho-motor ability. Simultaneously, the 
obtained theta/beta ratios in Cz correspond to increased attention deficit.  
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The correlations between blood lead level, IQ scores, theta/beta ratio 
and brain-rate are shown in Figs. 3, 4 and 5.   
 

 

Slika 3 ‡ Korelacija na IQ so nivoto na olovo vo krvta 

 
 

tio 
Slika 4 ‡ Korelacija na nivoto na olovo vo krv so teta/beta odnosot 

 
 

 
 

 
 
 

 
 

Figure 3 – Correlation of IQ with blood lead level 

 
 
 

Scatterplot: blood lead level (µg/dl) vs. IQ (Casewise MD deletion)
IQ = 110.63 - .5694  * blood lead level (
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Figure 4 –  Correlation of blood lead level with theta/beta ra
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Figure 5 – Correlation of the beta ratio with fb 
Slika 5 ‡ Korelacija na te /beta odnosot so f  

beta ratio with fb 
Slika 5 ‡ Korelacija na te /beta odnosot so f  

Scatterplot: fb vs. t/b (Casewise MD deletion)
t/b = 12.940 - 1.242  * fb 

Correlation: r = -.7983
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5.2. Exposure to electromagnetic fields 5.2. Exposure to electromagnetic fields 

asion of electromagnetic waves. The asion of electromagnetic waves. The 
, including natural and man-made phenomena, is shown in Fig. 6. , including natural and man-made phenomena, is shown in Fig. 6. 

 
Figure 6 – The electromagnetic spectrum 

Slika 6 ‡  Elektromagnetniot spektar 
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The health e trum are very well 
known, which is not the case with non-ionizing ra icrowave (MW), 
radio (R

ity team found a 70% increa-
sed risk

t there is no general 
risk due

 within the RF mobile communication signals (Table 7). 

 
requency components within mobile phone signals 

Нискофреквенtни комpоненtи содр`ани во сиgналиtе на мобилниtе tелефони 

ffects of the ionizing part of the spec
diation: m

F) and extremely low frequencies (ELF). 
Recently, some indications of the somatic health effects of non-ionizing 

radiation have been published. An Oxford Univers
 of leukaemia in children living less than 200 metres from high-voltage 

lines. Also, a Karolinska Institute team (Stockholm) disclosed a doubling of the 
risk of acoustic neurinoma (benign tumour of the nerve) among intensive users 
of mobile phones "for at least ten years duration" [38, 39]. 

Concerning the possible effects of electromagnetic (EM) radiation on 
neuronal oscillations, the prevailing official position is tha

 to non-ionizing radiation. This includes mobile phones as well, arguing 
that the RF involved (in the range of MHz to GHz) is very much above the EEG 
frequencies (1–100 Hz). 

However, it should be noted that recently some low-frequency compo-
nents have been identified

 
Table 7 – Tabela 7  

Low-f

Mobile phone signal Frequency component 
(Hz) 

EEG band 

 DTX (D sion) iscontinuous Transmis 2  Delta 
 GSM (Gl ile   Theta/alpha obal System for Mob
 Communication) 

8.3  

 TETRA (Terrestrial Trucked Radio) 17  Beta 
0.98  Delta 

 DECT (Digital Enhanced Cordless   
 Telecommunication) 

100  Hig a h gamm

 
Consequently, we assume that the exposure of the brain to these fre-

uencies may change the arousal level (according to the correlations from Table 
1) and 

r, with individually specific detrimental or beneficial neuro-
psychol

pecially in the case of the developing 

q
stimulate/destimulate certain disorders (according to the correlations 

from chapter 3.2). 
Thus, the mobile phone could act as some kind of uncontrolled (chao-

tic) EEG modulato
ogical effects [40, 41]. Simultaneously, this ambivalence in outcomes 

could explain why the existing research results on mobile phone – EEG effects 
seem to be controversial and indecisive. 
 In any case, recent recommendations for caution and further investiga-
tions should be taken quite seriously, es
Prilozi, Odd. biol. med. nauki, XXIX/1 (2008), 221‡237 
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and sensitive brains of the young. Namely, European FMF-NET experts under-
line "the need to apply the principle of precaution – as in the excessive use of 
mobile phones by children, for example" [39]. Also, in the 2006 WHO Research 
Agenda for Radio Frequency Fields it is stated: "If ethical approval can be 
obtained, acute effects on cognition and EEGs should also be investigated in 
children exposed to RF fields in the laboratory". 

Some of the ideas presented in this chapter will be investigated within a 
recently approved EU FP6 project "SAVE EMF" (2007–2010) entitled "Upgra-
ding the

d N. Pop-Jordanova, Faculty of Medicine), with part-
ner inst

6. Conclusion 
 

Clinical work differs fro fic research based on precisely 
designed experiments and control studies. The main duty of the clinician is to 
deal wi

of childhood. The 
differen

not be a substitute for 
convent

-
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m pure scienti

th the actual problem and cure the illness. The investigation tools must 
be directed to problem solving, including the answers related to diagnostics of 
the illness based on clinical evaluation, laboratory tests and imaging techniques, 
as well as the selection of the most efficient therapy. 

Paediatric patients are distinguished from others by a continuous deve-
lopmental process and specific characteristics of each period 

ce between normal and abnormal is often vague.  
The assessment of a child with some mental/behavioral problems needs 

both psychometrics and neurometrics, whereby QEEG can
ional EEG, and even less for clinical competence. The therapy must be 

multidimensional, implying psychotherapy, pharmacotherapy and neurotherapy 
(some biofeedback modalities). Support from parents and teachers is essential. 
  In both diagnostics and therapy, an individual integral approach is 
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