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AbSTRACT
The multitude and variety of Autism Spectrum Disorders requ-
ire multidisciplinary diagnosis and therapy. The Department of 
Pediatric Neurology and Rehabilitation at the Medical University 
of Bialystok is an example of a center guided by the principle 
of multidisciplinary cooperation, which resulted in over 250 dia-
gnosed autism cases in 2005-2015.

The study group included 35 children (32 boys and 3 girls 
aged 5-11 years) diagnosed with ASD and participated in sub-
sequent editions of the “Supporting the Development of Chil-
dren with Autism” program. Each participant was assigned 105 
hours of therapy, including 45 hours of neurofeedback, 20 hours 
of speech therapy, 20 hours of pedagogical therapy and 20 ho-
urs of hippotherapy. To assess the level of functioning we used 
The Autism Treatment Evaluation Checklist (ATEC). Parents or 
guardians completed it twice: prior to therapy and after the 
completion of the project.

Improved communication skills were reported in 29 out 
of  35 children. Progress in social functioning was noticeable 
in 32 subjects. A total of 33 patients achieved better results in  
‘Sensory/cognitive awareness’ and ‘Health/ physical/ behavior’ 
categories.

Holistic therapy in children with autism resulted in an impro-
vement in functioning and is crucial due to the complex picture 
of the disorder. ATEC can be a useful tool for the diagnosis and 
assessment of progress made by children with ASD undergoing 
therapy.
Keywords: autism, ASD, ATEC, neurofeedback, speech thera-
py, effectiveness, multidisciplinary therapy

STRESzCzEniE
Różnorodność całościowych zaburzeń rozwoju  wg ICD-10 tj. 
zaburzeń ze spektrum autyzmu (ASD) wg DSM-5 wymaga mul-
tidyscyplinarnej i holistycznej diagnostyki oraz terapii. W Klini-
ce Neurologii i Rehabilitacji Dziecięcej w Białymstoku w latach 
2005-2015 opieką objęto ponad 250 dzieci. 

Niniejsze opracowanie dotyczy wybranej grupy 35 pacjen-
tów (32 chłopców, 3 dziewcząt, w wieku 5-11lat) z rozpozna-
niem ASD, którzy uczestniczyli w realizacji programu „Wspo-
maganie rozwoju dzieci z autyzmem” prowadzonego przez 
Fundację „Nadzieja i Szansa” w Białymstoku. 

Każdy pacjent uczestniczył w 105 godzinach terapii, zawie-
rających 45 godz. z EEG biofeedback (Neurofeedback), 20 godz. 
logopedycznych, 20 godz. zajęć pedagogiczno-psychologicz-
nych, 20 godz. hipoterapeutyczno-sensorycznych.

Zaburzenia funkcjonowania oraz wpływ terapii oceniono 
dwukrotnie - przed i po terapii, z wykorzystaniem kwestiona-
riusza ATEC (Autism Treatment Evaluation Checklist) wypełnio-
nego przez rodziców. Istotna poprawę w zakresie umiejętności 
komunikacji interpersonalnej uzyskano u 29 podopiecznych, po-
prawę funkcjonowania społecznego odnotowano u 32 przypad-
ków, u 33 dzieci wykazano poprawę w zakresie świadomości 
poznawczej, zachowania i zdrowia fizycznego. Uzyskane opinie 
były zgodne z obserwacjami terapeutów. 

W wyniku zastosowanego programu terapeutycznego uzy-
skano liczącą się poprawę w zakresie funkcjonowania i kontak-
tów społecznych dzieci objętych opieką. Wykorzystanie kwe-
stionariusza ATEC potwierdza możliwość jego zastosowania jako 
narzędzia badawczego do oceny funkcjonowania, stopnia zabu-
rzenia oraz wpływu terapii u pacjentów ze spektrum autyzmu. 
Słowa kluczowe: autyzm, ASD, ATEC, neurofeedback, terapia 
logopedyczna, skuteczność, terapia multidyscyplinarna

1. INTRODUCTION
Pervasive developmental disorders (PDD) (which in-
clude autism)  are diagnosed in Poland based on criteria 

developed by the World Health Organization (WHO) and 
contained in the ICD-10 Classification. Changes in the di-
agnostic process that will occur after the introduction of 
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ICD-11 are not yet known [1]. It is assumed, based on the 
compatibility of the current editions of the European and 
US classifications, that the proposed changes will also 
be consistent. In May 2013, the DSM-5 Classification, in 
which the term PDD was replaced with “Autism Spectrum 
Disorders,” was implemented by the American Psychiat-
ric Association [2, 3]. Two groups of symptoms from the 
previous diagnostic triad, i.e. impaired social interaction 
and impaired communication, were combined into one cat-
egory – social communication. Although the different clas-
sifications are regularly modified and updated, they still 
assume the necessary coexistence of three impairments 
defined by Lorn Wing, such as impaired communication, 
social interaction and the occurrence of particular patterns 
of behavior [4, 5].   

The multitude and variety of disorders require multi-
disciplinary diagnosis and therapy [6, 7]. Our Department 
of Pediatric Neurology and Rehabilitation at the Medical 
University of Bialystok is an example of a center guided by 
the principle of interdisciplinary cooperation which result-
ed in over 250 diagnosed autism cases in 2005-2015. This 
has allowed us to gain a large group of patients, experience 
as well as to implement therapies that resulted in a long-
term research and therapeutic project known as “Support-
ing the development of children with autism” organized by 
our Department and the “Hope and Opportunity” Founda-
tion in Białystok. The patient has become the element that 
brings together specialists from various fields, and thus the 
center of common interest, which significantly increased 
therapeutic effectiveness [8-10].

Since 2009 a comprehensive therapeutic program for 
children with autism and their families has been organized 
every year. The program assumes a holistic approach to 
patients. Participants of the therapy first undergo clinical 
diagnosis in our center. The project begins and ends with 
a functional diagnosis, performed by a team of specialists: 
pediatric neurologist, psychologist, educator, speech thera-
pist, and physiotherapist. The diagnostic process is mul-
tistage. It involves documentation analysis, interviewing 
parents, observation of the child in natural and arranged 
situations as well as specialist physical examinations. 
The collected results enable determining individual reha-
bilitation and therapeutic programs which involve speech 
therapy, pedagogical therapy, neurofeedback (EEG-bio-
feedback)and equine-assisted therapy (hippotherapy). Mo-
tivating parents to actively support their children is an im-
portant element of the program. This is achieved by organ-
izing integration meetings, specialist consultations, and the 
pedagogization of parents. Pharmacological treatment may 
be used in justified cases.

2. METHODOLOGY
So far, a total of 35 patients participated in subsequent edi-
tions of the “Supporting the development of children with 
autism” program. There were 32 boys and 3 girls aged 5-11 
years, (avg=7.5; SD= 6.66). Each participant was assigned 
105 hours of therapy, including 45 hours of neurofeedback, 
20 hours of speech therapy, 20 hours of pedagogical thera-
py and 20 hours of hippotherapy.

1.1. Neurofeedback is a neurophysiologic rehabilitation 
method using the registration and modulation of 
a patient’s bioelectric EEG activity. The aim of the 
exercises is to improve central nervous system func-
tioning by normalization of impaired EEG [11]. The 
achieved changes in behavior include an improve-
ment in verbal and non-verbal communication, con-
centration, emotion control and social contacts [12, 
13]. Therapy included 45 neurofeedback sessions 
for each child with each session lasting 60 minutes. 
Training parameters were tailored to each patient 
based on quantitative QEEG analysis, and the results 
were compared with normative databases [14, 15].

1.2. Furthermore, the children participated in speech 
therapy (20 hours per child). Although all partici-
pants used verbal speech, they showed different lev-
els of communication functioning. Therefore, speech 
therapy was aimed not only at improving articulation 
organ function, speech clarity or correcting speech 
impediments, but also at developing skills that are 
crucial for communication, such as response to com-
mands, the ability to look with attention and focus 
on the speaker. The main objective was to develop 
speech understanding, stimulate spontaneous vo-
calization, arrange communication-promoting situ-
ations, and increase passive and active vocabulary 
resources [16]. Special attention was paid to the de-
velopment of pragmatic efficiency, i.e. the ability to 
achieve an intended goal, to develop the ability of 
understanding and using metalinguistic elements.

1.3. Pedagogical therapy was another type of therapy pro-
posed in the project. It aimed to develop social and 
cognitive skills through the acquisition of knowledge 
by a child to the best of their abilities [17]. Based on 
an analysis of functioning in different areas, a pro-
gram considering the strong points and the individ-
ual needs of each patient was developed. Sessions 
were conducted individually; each child took part 
in 20 sessions. After each meeting parents were in-
formed on the course of each session as well as the 
progress and difficulties experienced by their child. 
They also had a chance to see the arts and crafts cre-
ated by their child and received guidance for further 
work at home.

1.4. Furthermore, the participants took part in a cycle of 
20 sessions of hippotherapy, which is a form of psy-
chomotor rehabilitation. It aims to improve sensory 
awareness, balance, coordination, sense of rhythm as 
well as body-scheme and spatial orientation [18]. 

3. ATEC fORM:
The Autism Treatment Evaluation Checklist (ATEC) was 
used to assess the level of functioning or deficits (Table I) 
[19]. Parents or guardians completed it twice - the initial 
assessment was performed prior to therapy, while the sum-
marizing assessment was performed after the completion 
of the project.

The questionnaire evaluates four different spheres of 
functioning.
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It can be analyzed as a whole or in terms of categories. 
The total maximum score in the above mentioned catego-
ries is 179. A higher score indicates more severe disorders. 
A score of 0 or very low scores indicate normal develop-
ment. The score is converted into percentiles, which classi-
fy the patient into one of three groups varying in the degree 
of autistic severity [20, 21].

4. STATiSTiCAl AnAlySiS
To calculate statistical significance of differences between 
ATEC results, we used the t-Student test. A level of p<0.05 
was considered statistically significant. PQStat software 
was used for calculations. 

5. RESulTS And diSCuSSion
The ATEC findings are presented in Table II. 

There was a change of 17.26 points in the mean post-
therapeutic ATEC score for the whole group. The great-
est change was observed in Category IV health/physical/
behavior with a decrease in the mean value from 17.37 to 
11.2. The minimum value dropped by 15 points, and the 
maximum value dropped by 13 points. The median de-
creased from 45 to 31 points. All descriptive statistics pa-

rameters shown in Table II indicate improvement in the 
functioning of the evaluated children.

Improved communication skills were reported in 29 out 
of 35 children; 6 children showed no changes, as reported 
by their parents. Progress in social functioning was notice-
able in 32 subjects; the results of 2 patients did not dif-
fer from baseline; deterioration was observed in one case. 
A total of 33 patients achieved better results in category 
III. Sensory/ Cognitive Awareness and IV. Health/ Physi-
cal/ Behavior. (Error: Reference source not found). 

The ATEC results categorize children into three groups 
according to their level of functioning [19]:

• Up to 19 percentile ATEC < 9 fare better, Behavior 
more or less normal, able to carry out two-way con-
versation.

• Level between 20 and 79 percentiles. Child may 
lead semi-independent life.

• Level greater than 80 percentile. Severely autistic.
Data obtained before therapy (Table III) indicate that 

21 patients achieved results placing them in the high-func-
tioning group, while 14 patients were classified into the 
semi-independent group. After completion of the project 
the results indicated an improvement (reduced symptoms), 

Table I. The ATEC form [19]

I. Speech/Language/
Communication:

II. Sociability: III. Sensory/
Cognitive Awareness:

IV. Health/Physical/
Behavior:

2 – Not true;
1 – Somewhat true;
0 – Very True

0 – Not descriptive;  
1 – Somewhat descriptive;  
2 – Very descriptive

2 – Not descriptive; 
1 – Somewhat descriptive;  
0 – Very descriptive

0 – Not a Problem;
1 – Minor Problem;
2 – Moderate Problem;
3 – Serious Problem

 1. Knows own name 
 2. Responds to ‘No’ or ‘Stop’
 3. Can follow some 

commands 
 4. Can use one word at a time 

(No!, Eat, Water, etc.) 
 5. Can use 2 words at a time 

(Don’t want, Go home) 
 6. Can use 3 words at a time 

(Want more milk)
 7. Knows 10 or more words
 8. Can use sentences with 4 

or more words
 9. Explains what he/she 

wants 
10. Asks meaningful questions 
11. Speech tends to be 

meaningful/relevant 
12. Often uses several 

successive sentences 
13. Carries on fairly good 

conversation
14. Has normal ability to com-

municate for his/her age

 1. Seems to be in a shell – 
you cannot reach him/her 

 2. Ignores other people
 3. Pays little or no attention 

when addressed 
 4. Uncooperative and 

resistant 
 5. No eye contact
 6. Prefers to be left alone 
 7. Shows no affection 
 8. Fails to greet parents
 9. Avoids contact with others
10. Does not imitate
11. Dislikes being held/cuddled 
12. Does not share or show 
13. Does not wave ‘bye bye’ 
14. Disagreeable/ not compliant 
15. Temper tantrums 
16. Lacks friends/companions
17. Rarely smiles
18. Insensitive to other’s 

feelings
19. Indifferent to being liked  
20. Indifferent if parent(s) leave

 1. Responds to own name 
 2. Responds to praise 
 3. Looks at people and 

animals
 4. Looks at pictures (and 

T.V.) 
 5. Does drawing, coloring, 

art 
 6. Plays with toys 

appropriately
 7. Appropriate facial 

expression 
 8. Understands stories on 

T.V.
 9. Understands explanations 
10. Aware of environment 
11. Aware of danger
12. Shows imagination 
13. Initiates activities 
14. Dresses self
15. Curious, interested
16. Venturesome - explores
17. “Tuned in” – Not spacey 
18. Looks where others are 

looking

 1. Bed-wetting
 2. Wets pants/diapers
 3. Soils pants/diapers
 4. Diarrhea
 5. Constipation
 6. Sleep problems
 7. Eats too much/too little
 8. Extremely limited diet
 9. Hyperactive
10. Lethargic
11. Hits or injures self
12. Hits or injures others
13. Destructive
14. Sound-sensitive
15. Anxious/fearful
16. Unhappy/crying
17. Seizures
18. Obsessive speech
19. Rigid routines
20. Shouts or screams
21. Demands sameness
22. Often agitated
23. Not sensitive to pain
24. “Hooked” or fixated on 

certain objects/topics
25. Repetitive movements 

(stimming, rocking, etc.)
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which, in the global percentile assessment, qualifies 31 pa-
tients to the first group.

Overall ATEC evaluation (Error: Reference source not 
found) showed reduced scores after the implemented ho-
listic therapy. A reduced scatter of results was noticeable, 
indicating that the group became more homogeneous in 
terms of level of functioning in all investigated areas. The 
differences were statistically significant (p=0.00006) indi-
cating the efficacy of therapy.

This was followed by an analysis of results in differ-
ent categories to determine in which areas the changes oc-
curred.

Assessment of speech, linguistic skills, and level of 
communicative functioning showed a mean improvement 
of 3.73 ATEC points, and the differences were statistically 
significant (p=0.003). (Error: Reference source not found).

The obtained results indicate improved Sociability in 
children participating in the program (p=0.002) (Error: Ref-
erence source not found). The mean score for the whole 
group decreased by 3.52 points (Pre=10.2 Post=6.68). Thir-
ty-two parents noticed improved social relationships in their 
children; the parents of two children did not report any im-
provement in social functioning. A reduction in the maxi-
mum values was observed in the study group, with an initial 
maximum score of 22 points, and 18 points after program 
completion. These changes were statistically significant.

Symptom reduction was also observed in Category III.
Sensory/Cognitive Awareness. (Error: Reference source 
not found). Changes in scores after the therapeutic pro-
gram were statistically significant (p=0.0004).

Parents reported the highest improvement in Category 
IV. Health/Physical/Behavior. (Error: Reference source not 
found). The mean score for the whole group decreased by 
6.17 points. After therapy, the distribution of results was 
more homogeneous. The reduction was statistically signifi-
cant (p=0.002).

6. diSCuSSion
The clinical picture of autism is very complex. Symptoms 
occur in many areas of a child’s functioning. Children 
display impaired social relationships and communication 
skills as well as stereotyped behavior. These symptoms 
are related to each other; their severity and timing vary. 
Therefore, such a child should receive specialist therapy, 
including a diagnosis that would identify the needs and dif-
ficulties requiring therapeutic focus. And finally, a holistic 
therapeutic and rehabilitation program should be devel-
oped and implemented [7]. A very important partner in the 
therapeutic process is the parent, who not only provides 
information about the child but also continues the work 
with them at home. Therefore, the education of parents is 
crucial. After each session, parents/guardians participat-

Table II. ATEC findings before and after therapy. N=35

PRE POST
I II III IV Total I II III IV Total

Median 9 10 9 18 45 5 6 6 11 31
AVG 10.25 10.2 9.94 17.37 47.77 6.52 6.68 6.08 11.2 30.51
SD 5.20 5.01 4.56 9.30 17.82 5.22 4.13 4.19 6.99 15.83

Minimum 1 2 2 3 24 0 0 0 0 9

Maximum 21 22 19 40 90 21 18 15 27 77
Variance 27.07 25.16 20.82 86.53 317.76 27.25 17.10 17.61 48.92 250.90

Table III. Percentile distribution of participants before and after therapy according to ATEC data

Percentile ATEC score Pre (n) Post(n) Change

 1. Mild autism 0–30 6 17 – eight persons changed from 2. to 1.
– one person changed from 3. to 1.
– four persons changed from 3. to 2.
– one person changed from 4. to 1.
– two persons changed from 4. to 2.
– one person changed from 4. to 3.
– one person changed from 5. to 1.
– one person changed from 5. to 2.
– one person changed from 5. to 4.
– one person changed from 6. to 2.
– one person changed from 6. to 3.
– one person changed from 7. to 2.
– one person changed from 7. to 5.
– one person changed from 8. to 2.
– one person changed from 9. to 7.
– ten persons with no change

 2. 0–9 31–41 10 12

 3. 10–19 42–50 5 2

 4. 20–29 51–57 5 2

 5. 30–39 58–64 3 1

 6. 40–49 65–71 2 0

 7. 50–59 72–79 2 1

 8. 60–69 80–89 1 0

 9. 70–79 90–103 1 0

 10. 80–89 104–179 0 0

11. 90–99
Severe autism 180 0 0
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ing in our project were informed about its course, progress 
made by their child, and received guidance on how to con-
solidate the acquired skills. They were also recommended 
specialist literature and training courses to broaden their 
knowledge on treatment [22].  

The main drawback of combined therapy was the dif-
ficulty of assessing which interventions affected the patient 
and to what extent. A review of the literature describing 
holistic therapies for autism spectrum disorders did not re-
veal any studies using our research methods. The ATEC 
had been used in a small number of studies assessing the 
efficacy of therapeutic methods used alone. That is the rea-
son we selected this tool for use in our research.

An improvement in speech, language, and communica-
tion skills was achieved in 29 children participating in our 
study. There was a decrease in the mean ATEC score from 
10.25 to 6.52, which was statistically significant. Magiati 
et al. described a decrease from 14.7 to 12.6 points after 
5 years of multidirectional therapy [23]. The most com-
mon deficits reported by parents participating in our study 
included difficulties in understanding multi-stage com-
mands, poor active and passive vocabulary, grammatically 
incorrect speech, echolalia, and pronoun reversal. The fol-
lowing pragmatic language skills were impaired: dialog, 
following the topic of conversation, adjusting the form 
of communication to the recipient. Sarah Al Shirian men-
tioned asking meaningful questions, having conversations 
as well as using meaningful and adequate speech as the 
biggest problems related to speech [24]. Batool and Ijaz 
confirmed, by achieving an improvement in skills, that the 
use of speech therapy as one of various therapeutic forms 
on children with autism is justified [25].  

Jarusiewicz assessed the effects of neurofeedback therapy, 
achieving significant improvement in speech and communi-
cation skills, with a 29% reduction in the ATEC score [12]. 
Therefore, a speech therapist as well as other specialists par-
ticipating in our study, which was developed in accordance 
with the selected form of holistic therapy, worked to improve 
the selected skills, and thus, achieved better effects.

Frequent problems in communication prevent estab-
lishing and maintaining social contacts. Lovaas referred to 
limited eye contact, lack of cooperation, becoming with-
drawn, inadequate responses, and temper tantrums as the 
greatest social barriers in children with autism [26].

Sarah Al Shirian estimated the generally understood 
social integration of children with ASD as poor. Lack of 
friends was common and 66% of the described children 
did not like being hugged [24]. This was confirmed in our 
studies by parents who completed the second category of 
the ATEC. The average score was 10.2 prior to therapy and 
decreased by 3.52, showing statistical significance. By the 
end of the program we achieved the greatest progress in 
initiating and maintaining eye contact, developing joint-
attention behavior and improved cooperation of children 
with therapists. The possibility of working on specific 
deficits with the assistance of many specialists helped the 
children generalize the desired behaviors and skills outside 
the artificially created situations. Examples of consolidated 
skills that were later used for social contacts at home and 

school included social smile, non-verbal communication 
during a casual conversation, use of courtesy forms and 
expressions as well as shared attention.

Al Shirian and Al Dera showed that social situations 
also reveal cognitive disorders, e.g. attention disorders, 
and impaired processing of stimuli associated with social 
information. Only 8% of children looked in the same direc-
tion as others [24].

Geier, Kern et al. suggested that health problems and be-
havior also hinder the functioning of children [27]. These 
aspects were analyzed in subscales III and IV of the ATEC 
evaluation performed on our patients. After completing the 
project, a statistically significant improvement was observed 
in the functioning of children in both these areas. The mean 
score in cognitive/sensory awareness was 9.94 before the 
sessions, and 6.08 after therapy. Similar results were ob-
tained by Jarusiewicz, who reported an improvement in 17% 
of children (based on the ATEC) after neurofeedback ses-
sions [12]. The mean score related to health, physical devel-
opment and behavior decreased by 6.17 points, which was 
the highest of all the analyzed categories.

All these dysfunctions are related to each other; they 
overlap and can lead to further difficulties. A thorough 
and accurate assessment of a child’s current level of 
functioning and determination of the main therapeu-
tic directions are necessary for the development of an 
effective rehabilitation and therapeutic program. It is 
therefore necessary to use multidirectional and holistic 
therapy. Such an approach ensures the best and most ef-
fective therapy, thus allowing for better functioning and 
development of children with autism. Focusing on the 
set goals and their implementation by each specialist 
using the methods and forms of work corresponding to 
their specialty is the most important element of interdis-
ciplinary collaboration.

The ATEC, which assesses four areas of a child’s func-
tioning, may be used to evaluate progress made by a child 
undergoing therapy. It is a simple tool enabling to de-
tect changes in the development of speech, communica-
tion, social integration, sensory impairment or behavior in 
a child with ASD. This was demonstrated and confirmed 
in the present study, which, due to the study group’s small 
size, is of a preliminary nature and will be continued. The 
achieved improvement was further confirmed by an ex-
tensive quantative EEG analysis, which showed reduced 
QEEG amplitude coefficients: Theta/Beta, Theta/SMR, 
Theta/Alpha Theta/wide Beta, and increased dominant fre-
quency, which had an impact on improved range of active 
speech, social interactions and behaviors.

7. ConCluSionS
The interdisciplinary therapy we used resulted in a signifi-
cant improvement.

Holistic therapy in children with autism resulted in an 
improvement in functioning and is crucial due to the disor-
der’s complex picture.

ATEC can be a useful tool for the diagnosis and assess-
ment of progress made by children with ASD undergoing 
therapy.
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