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ABSTRACT

Il INTRODUCTION

Executive functions (EF) are a multidimensional
construct, which refers to a series of cognitive do-
mains and neuropsychological processes, strongly
interrelated, which are recruited when it is necessa-
ry to implement behaviors aimed at achieving a
purpose as a system of control and management of
our behaviors at physical, cognitive and emotional
level (Marimpietri et al, 2012). Their role, within
the neurodevelopmental development, is widely
described in the literature; they are related to for-
mal learning skills, in the logical-mathematical

area (Blair & Razza, 2007) and to understanding
skills (Johann et al, 2020), but also with socio-
emotional and socio-relational development
(Hughes & Dunn, 1997) and with mental and phy-
sical health (Hall et al, 2010; Miller et al, 2011;
Will Crescioni et al, 2011). The maturation of exe-
cutive functions is described as a key component
of typical development but also of atypical one;
their deficits are found in numerous neurodeve-
lopmental and behavioral disorders, often comor-
bid one with each other, such as Attention Deficit
and Hyperactivity Disorder, Specific Learning
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Disorders and Oppositional Defiant Disorder
(Conte & Marzocchi, 2020). There are also many
studies in literature that describe impaired executive
functions in Autism Spectrum Disorders and in si-
milar conditions such as generalized developmental
disorders, which are different clinical situations
including a spectrum of clinical features characte-
rized by social impairments, communication im-
pairments, restricted interests and stereotyped beha-
viors (APA, 2014; Valeri, 2006). Starting from the
pioneering works of Damasio and Maurer (1978), it
was highlighted how the characteristics of autism
are similar to those found in patients with frontal
lesions (Ozonoff, 1995; Turner, 1998). Numerous
subsequent researches have then confirmed the exi-
stence of deficits in executive functions in these
patients. Deficits in executive functions have been
considered a valid theoretical explanation of autistic
symptoms especially for repetitive behaviors and
narrow interests but also for deficits in the theory of
mind and in shared attention and in social and lin-
guistic impairments (Ciesielski & Harris, 1997;
Ozonoff & McEvoy, 1994; Ozonoff et al, 1991;
Rumsey, 1985; Rumsey & Hamburger, 1988; Tur-
ner, 1998; Valeri, 2006) . However, the empirical
evidence and theoretical coherence are not suffi-
cient to demonstrate that deficits in EF are the pri-
mary and specific “cause” of autism (Valeri, 2006)
and we require further researchs expecially focused
to preschool children and to actually conflicting
results (Griffith et al, 1999). 3 EF have an important
adaptive role for socio-affective development, for
learning and for the general quality of life, so they
are a possible target and also a tool for the rehabili-
tative intervention of neurodevelopmental disor-
ders, typical of the Developmental Neuro and Psy-
chomotor Therapist (DNPT); so this study is inten-
ded as a contribution to the research about executi-
ve function disorders in subjects presenting a gene-
ralized developmental disorder, with the ultimate
aim to individuate tools and methods to define a
profile of cognitive functional development and the
adaptive behavior of the young patient, because this
is essential for starting his individualized rehabilita-
tion program (Arduino, 2010).

Hl OBJECTIVES OF THE STUDY

The following research aims to analyze executive
functions on a sample of children with a generalized
developmental disorder (DGS) in preschool age (3-
6 years), with the aim of providing operational re-
flections for the best practice for functional assess-
ment in the presence of this disorders, adding useful
knowledge to the neuro and developmental therapi-
sts during the drafting of their own rehabilitation
program.

B METHODOLOGY

Selection of the sample
At the end of the informed consent procedures, the
overall sample of subjects who took part in the re-

search was made up of 11 subjects with Generalized
Developmental Disorder (DGS group) and 39 sub-
jects representing the control group. The descriptive
characteristics of the sample are shown in Table 1.

GROUP N Minimum .;%e Maximum ::r?e Media ett:'; gg"‘::;:
(years.months) | (years.months) | (years.months) (years month)
Controts | Cronological | 5 31 60 45 09
age
pgs | Cronobogical |, 16 69 411 011
age a - ; :

Table 1: Descriptive characteristics of the sample

The 39 subjects included in the control sample have
a chronological age between 3 years and 1 month
and 6 years, with an average age of 4 years and 5
months. The subjects included in the DGS group
have a chronological age between 3 years and 6
months and 6 years and 9 months, with an average
age of 4 years and 11 months. The distribution by
age in the two groups are not homogeneous by age,
this is reported in graphs 1 (control group) and 2
(experimental group).
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Graph 1: Distribution by age — control group
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Graph 2: Distribution by age - DGS group

In the control group (see Graph 1) there is a preva-
lence of subjects aged between 4 and 4.5 years,
while in the experimental group there is a prevalen-
ce of subjects aged between 5.6 and 6.5 years, while
younger subjects are absent (range 3.0-3.5). The
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distribution by gender in the two groups is also non
homogeneous (see Graph 3 and 4); there is a slight
prevalence of females in the control sample (see
Figure 3) and a clear prevalence of males in the
DGS group (see Graph 4), in continuity with the
distribution of this disorder in the general popula-
tion.

Controls group:
distribution by gender

M
£2 r
Graph 3: Distribution by gender — controls group
Experimental group:
distribution by gender
M
E

Graph 4: Distribution by gender — DGS group

All selected subjects, who met the study inclusion
criteria (n = 39), were subjected to evaluation of
their executive profile.

Evaluation tools

To meet the identified objectives, the evaluation
tools used in this research were chosen in the Italian
context among those specific for the preschool age,
our choice was oriented towards the Battery for the
evaluation of executive functions in preschool aged
(FE-PS 2-6), realized by Usai et al. (2017). FE-PS 2
-6 represents a tool of recent interest in literature,
used in the evaluation of the executive system
through a series of tests that map the complex di-
mension and the multi-component activation of this
system, describing the development of executive
functions during the preschool age (Usai et al,
2017). The Battery is made up of 10 performance
tests: 5 of them investigate the inhibition capacity, 2
tests analyze the ability to postpone gratification
and 3 tests map the constructs of inhibition, wor-
king memory and cognitive flexibility, working
simultaneously during a task.

Inhibition tests

I. TRACE A CIRCLE - CONTINUOUS MOTOR
RESPONSE INHIBITION TEST

The child have to follow, with his finger, a drawn
circle, performing the movement as slowly as possi-
ble. He has to do a training test before starting the
task. The ability to regulate a motor act requires
executive control, expecially the inhibitory type that
in preschool age progressively becomes distingui-
shable from cognitive control. The slowdown time
between two consecutive tests is calculated, the first
time is the assessment (pursuit) and the second time
is the test (slow tracking).

II. STROOP DAY AND NIGHT - VERBAL
RESPONSE INHIBITION TEST

The test involves the use of cards with symbols
referable to the day and the night. There is a phase
of approach and recognition of the images and a
second phase of stroop in which the child must pro-
nounce the word “day” at the presentation of the
card with the moon and the word “night” in respon-
se to the card depicting the sun. The task investiga-
tes inhibitory capacity (dominant verbal response
inhibition). Accuracy and response time are calcula-
ted.

III. THE ELEPHANT AND THE BEAR - MOTOR
INHIBITION TEST

The child has to perform some motor actions di-
rected at himself, responding to two puppets, a
“bad” bear and a “good” elephant which are moved
by the examiner. It is required to carry out only the
actions proposed by the elephant (motor response
inhibition). The task requires inhibiting or activa-
ting a motor response following a rule (Go / No-Go
task). The accuracy of the responses is calculated.

IV. COMPARE THE FIGURES - IMPULSIVE
RESPONSE AND WORKING MEMORY
INHIBITION TEST.

The test involves a visual research activity, the

child has to identify a target figure within some

distractors. The task investigates the ability to
inhibit an impulse response and requires tapping
into working memory to maintain target representa-
tion while exploring distractors. The number of
errors and the average response time are calculated.

V. THE FISH GAME - COMPUTERIZED TEST
OF INTERFERENCE MANAGEMENT.

The test requires to indicate the orientation of a fish

target placed in the presence of interfering stimuli,

in a congruent or incongruent condition. The task

investigates the ability to inhibit and manage visual

and attentional interference. Accuracy is calculated.

Tests of postponement of gratification

VI. WRAP THE PACKAGE
The child is promised a gift with a request to wait,
without looking, while the examiner is busy wrap-
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ping it. The task investigates the ability to wait for
gratification, to obtain a reward in the presence of a
strong motivational impulse. The number of errors
(all violations) and the waiting time are calculated.

Complex tests

VIII. THE GAME OF COLOR AND SHAPE -
TEST OF INHIBITION AND WORKING
MEMORY

The child is asked to classify a series of figured
cards, according to three different criteria. The re-
searcher give a feedback to the child about the
changing of the criteria. It is a complex task that
map the ability to inhibit, the flexibility and the
working memory. The accuracy of the responses is
calculated.

IX. KEEP IN MIND - WORKING MEMORY
UPDATE TASK

The child is invited to name a few series of images

and at the end of each to remember the last figure

belonging to a specific category. The task investiga-

tes the ability to update information in working

memory. Accuracy is calculated.

X. FLOWER AND STAR PLAY - COMPUTER
TEST OF INHIBITION, WORKING
MEMORY AND EMERGING FLEXIBILITY.

This is a computer task; two different stimuli are
shown on the computer (a flower and a star); the
child has to respond to them following different
rules: with the star the child has to push on the same
side of the desktop, with the flower he has to push
on the other side. The task evaluates the ability to
inhibit or activate a specific motor response, also in
terms of flexibility, and working memory. Accuracy
and average response time are calculated.

Evaluation method

The tests were administered following the indica-
tions of the reference manual: presentation of the
tasks, subsequent correction and interpretation of
the results. The subjects of the control group were
evaluated within their own kindergarten, individual-
ly and in a designated space suitable for the purpo-
se. The subjects belonging to the experimental
group were evaluated within their rehabilitation
setting at the presence of their therapists.

Statistical analysis

The test results were subjected to statistical analy-
sis. Descriptive statistics (mean and standard devia-
tion) and the Parametric statistical test t were ap-
plied to evaluate significant differences in the com-
parison between the expected means for age. The
raw scores obtained in the different tests by the
groups were considered as dependent variables. The
significance values were set with

B RESULTS

Statistical analyzes were conducted on 50 subjects,
39 with typical development (control group) and 11
with generalized developmental disorder (DGS
group), aged between 3 years and 1 month and 6
years and 9 months. Table 2 shows the means and
standard deviations related to the FE-PS battery test
scores obtained in subjects belonging to the control
group. The results are organized by function invol-
ved: inhibition, postponement of gratification, com-
plex tests. For the purpose of understanding the
cognitive task required of children, the details of the
tests performed are reported in the table 2.

Table 3 shows the means and standard deviations
related to the scores of the FE-PS battery tests ob-
tained in the subjects belonging to the experimental
group (DGS group). The results are organized by
function involved: inhibition, postponement of gra-
tification, complex tests.

The data present wide dispersions of the results,
evident in the SD values, which occur in both of the
groups and in almost all evidence. However, there
is also a difference in the average performance of
the subjects belonging to the DGS group, which
appear to be overall lower than that of the subjects
belonging to the control group in all of the tasks.
The comparison of the means between the two
groups matched by chronological age was then sub-
jected to statistical analysis, to highlight the levels
of significance of the differences. 10 The results are
presented organized in tables that report the analy-
zes carried out considering the age group and the
type of construct investigated. Each table reports
the value of the means and standard deviations of
the scores obtained in the tests, together with the
values of significance with respect to the expected
values (p value fixed for P<0,05).

The presentation of the results is organized into two
age groups, in relation to the subjects who partici-
pated in this study: Table 4 reports the results of the
age group between 4 years and 4 years and 11 mon-
ths (Results 1), and Table 5 reports the results of the
age group between 5 years and 6 years and 9 mon-
ths (Results 2).

Results 1: Comparison of DGS-Controls by age
group 4.0-4.11 years Table 4 reports the compari-
son between the means of the scores obtained in
each test of the FE-PS battery by both groups consi-
dered (control group and DGS group) for children
aged from 4.0 years old to 4.11 years old. The si-
gnificance value of the comparison between means
is fixed for P<0,05 The values that reach statistical
significance are highlighted by the presence of a
star.

Graph 5 reports the means of the control group at
all the tests while Graph 6 report the means of the
DGS group for children belongin to the age group
4.0-4.11.
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GROUP TEST N | Minimum | Maximum| Average] StFdard
deviation
Trace a circle - continuous motor re- 39 | 0,04 0,62 0,36 0,16
sponse inhibition test
Stroop day and night - test of inhibition |39 | -1 10 1,59 2,72
of the verbal response
Stroop day and night (total control time) |39 | 26,87 71,1 39,14 12,62
— inhibition of verbal response
% Stroop day and night (total stroop time)|39 | 27,39 100,01 4640 1644
=] — inhibition of verbal response
=
8 The elephant and the bear - motor 39 | 5 10 9,23 1,63
Z | inhibition
Compare the figures - ability to inhibit |39 | 0,81 314 7,01 6,68
an impulsive response and working
memory
@ The fish game (correct answers) - com- |33 | 0 16 9.82 4,79
s puterized test of interference manage-
1
E The fish game (time) - computerized
8 test of interference management 33 | 0,73 6,29 1,65 1,03
Wrap the package (violations) —postpo-|39 | © 7 1 1,56
B z| nement of gratification
=)
% 5 Wrap the package (time) —postpone- |39 | 2,18 60 4731 18,10
= mert of gratification
A M
g é The gift - postponement of gratification |39 | 5,6 240 127,64 | 99,06
e 0
-4
Color and shape - inhibition test and 39 |3 24 17,97 4,10
working memory
» Keep in mind - working memory update]39o | 0 8,5 3,29 2,16
g task
=
: Flower and star play (correct answers) -
ﬁ simultaneous activation of inhibition 39 | 7 20 12,58 3,92
2 and working metmeory, Table 2: means and standard
g .o .
o Flower and star play (time) - simulta- dewa[lonsf or each .teSt Of
neous activation of inhibition and wor- |39 | 0,32 31 1,58 0,70 the FE-PS baff@'y, in the
king memory, emerging flexibility Control group
GROUP TEST N | Minimum | Maximum | Average | StAndard
deviation
Trace a circle - continuous motor resporse
inhibition test 11{-02 0,38 0.15 0.17
Stroop day and night - test of inhibition of
the verbal response 10]-5 5 04 34
Stroop day and night (total control time) —
z inhibition of verbal response 10 29 234 133,44 | 74,14
Q
=
= - -
= Stroop day and night (total stroop time) —
E inhibition of verbal response 10 [ 366 240 116,162 | 76,71
The elephant and the bear - motor inhibition s |s E 56 0,89
Compare the figures - ability to inhibit an im-
pulsive response and working memeory 7 | Los 1743 525 5,56
The fish game (correct answers) - compute-
rized test of interference management 104 12 9.5 2,37
DGS The fish game (time) - computerized test of
interference management 10| 3,05 2897 10,38 7,30
Wrap the package (violations) — postponement
5 % of gratification 101 10 4.4 3,17
=2
w & | Wrap the package (time) — postponement of
go G | o backag (time) ~postp 101 35 115 1189
& = E &
272 The gift t of gratificati
€ gIIt - postponement O atircation
8 g gt -postp & 10(0 106 32,53 40,06
Color and shape - inhibition test and wor-
king memory 1113 19 10 6,84
@ Keep in mind - working memory update task
E i ¢ P 4 |3 4,5 35 0,71
et
i Flower and star play (correct answers) - simul-
5 | teneous activation Dé inl_ihil_)li_tion and working 10l 8 1s n 236 Table 3: means and standard
% mermory, emerging flexibility " deviations for each test of
C Flower and star play (time) - simultaneous the FE-PS battery, in the
activation of inhibition and working memory,
emerging flexibility 10|32 1323 5,86 3,32 DGS group
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FE-PS hattery tests GROUP | N | AVERAGE g;ﬁr_ﬁgﬁ Sig‘v'i;;';:““
[Trace a circle - continuous motor resp onse Controls 22 0,37 0,18
inhibition test IDGS 5 o1 0,19 0,0069*
Stroop day and night - test of inhibition of [Controls 22 1,50 2,69
the verbal response
IDGS 4 10,00 416 0,3527
Stroop day and night (total control time) — Controls 22 po.70 13,07
inhibition of verbal response [DGS 4 138,60 63,73 0,0000*
Stroop day and night (total stroop time)— Controls 22 P545 17,75
% inhibition of verbal response IDGS 4 138,51 94,07 0,0001*
E
§ [The elephant and the bear - motor inhibi- Controls 22 P82 0,50
E tion IDGS 5 B.60 0,89 0,0000%
Centrols 22 6,31 7,34
[Compare the figures - ability to inhibitan [HGg
impulsive response and working memory 3 72 8,42 0,8446
[The fish game (correct answers) - compu- Controls 22 BOo 4,16
terized test of interference management  [pGs 5 .60 1.52 04378
[The fish game (time) - computerized test Controls 20 L84 1,24
of interference management IDGS 5 128 1037 0,0003*
[Wrap the package (violations) — postpone- Controls 22 1,00 175
8 v ment of gratification IDGS 5 W60 3,78 0,0029*
=]
é B [Wrap the package (time) — postponement Controls 22 P835 18,08
= E of gratification IDGS 5 12,00 13,36 0,0003*
O =
E3 Controls {57 3630 |oos7
8 O [The gift - postponement of gratification oas
A 4 160,25 53,67 10,1547
Color and shape - inhibition test and Controls 22 11827 1,28
working memory DGS 5 |82 6,1 0,0000%*
[Keep in mind - working memory update Controls 22 2.5 1,76
é task DGS 2 |3.25 0,35 0,5611
2
: [Flower and star play (correct answers) Controls 22 111,27 3,1 )
S | simultaneous activation of inhibition and  [Dgs 04815 Table 4: Results 1: Comparison between
E working memory, emerging flexibility 4 |12 2,74 5 l d DGS .
2 controls an perfozmances
© Flower and ta play (time)- simn comols J22 | 151 073 matched by chronological age
o emersing ey DS s | eso |3 0.0000* (4.0- 4.11 years)
In particular, from the comparison between the
Controls DGS subjects and the controls, in the age group 4.0-
age range 4.0-4.11 4.11 it is possible to observe that the difference
between means is significant in almost all the sim-
12 * ple inhibition tests (see graphs 5 and 6). The diffe-
10 rence is not significant for the verbal inhibition test
g 8 alone (Stroop GN), in which however it is noted
o B that the DGS group scores lower than the Control
= a * - group.
4 * - m - Also the comparison between DGS and Controls in
" complex tests shows a significant difference
S 5 Mﬂ‘:'\" P between means in the test Keep a mind, a test that
e _ﬁ;.-.-*" ST requires simultaneous activation of inhibition, wor-
P RN I3 ak . g eqe
e o B o king memory and flexibility (see graphs 7 and 8),
o e . . . )

A i even if the result is less relevant, as it was obtained
from the scores of only two children, in fact it was
not possible to administer proof due to lack of coo-
peration or the absence of the minimum require-

DGS ments for understanding.
age range 4.0-4.11 Results 2: Comparison DGS-Controls by age
13 * group 5.0-6.9 years
1 Table 5 reports the comparison between the means
n & W * of the scores obtained in each test of the FE-PS
% & battery by both groups considered (control group
= 4 and DGS group) for children aged from 5.0 years
; * old to 6.9 years old. The significance value of the
. X - comparison between means is fixed for P <0,05 The
L, A ?uf‘n _km?'-’ fﬁ,ﬁﬁ‘" values that reach statistical significance are hi-
2 3 2 .
R ;x:"‘"& A T e ghlighted by the presence of a star.
41 L B o
. & o . .
e 1I_Q,{--"F' Graphs 5 e 6: Comparison between subject means Controls
Ea and DGS to simple inhibition texts for the

age range 4.0-4- 11 years .
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STANDARD | Significance
FE-PS battery tests GROUP | N |AVERAGE DEVIATION value
[Trace a circle - continuous motor response  [controls 11 1041 0,08 "
. 0,0045
inhibition test DGS 5 10,20 0,18
Stroop day and night - test of inhibition of  |Controls 11 10.91 2,07 0.9388
e verbal response DGS 5 lo,80 3,56 ’
Stroop day and night (total control time) —  [Controls 11 130,06 3.67 M
7 ihibiti Fverbal 0,0034
Z inhibition of verbal response DGS 5 |109,20 77,68
11
= Stroop day and night (total stroop time) — Controls 11 37,98 7.54 0.0214%
E inhibition of verbal response DGS 5 185,52 62,55 i
o Controls 11
[The elephant and the bear - motor inhibition /
DGS 0
Compare the figures - ability to inhibit an Controls 11 [1024 5,31
impulsive response and working memory 0,0285#
DGS 4 134 1,99
[The fish game (correct answers) - compute-  |[Controls 11 |13.27 4,15
rized test of interference 0,0872
 ranagement DGS 5 [o.40 3,21
[The fish game (time) - computerized test of [Controls 11 [1,31 0,24
N 0,0000*
interference management DGS 5 |o48 3,22
é & |Wrap the package (violations) - postpone-  [Controls | 11 10,27 0,47 0.0006%
g E ment of gratification DGS 4 3,25 2,22 i
[
ge E [Wrap the package (time) — postponement of (Controls 11 ]54.97 9.11
= atification 0,0000%
g i DGS 4 fis2s feo ’
[The gift - postponement of gratification Confrols | 11 ]151,68 88,90 0.0037
DGS 5 |10,66 9,18 ’
Color and shape - inhibition test and Controls | 11 {20,365 3.2 0.0130%
[working memory DGS s [132 712 '
®
= o . Controls | 11 | 4,86 2,07
& [Keep in mind - working memory update task 0,4848
E DGS 2 13,75 1,06
E Flower and star play (correct answers) - si- [ Controls | 11 [ 15,18 4,21 Table 5: Results 2: Comparison
© Pt ety [pos [ [0 s | oo | betwcer ol and
. i DGS performance mat
quwer_ and st_ar play (time) - snmpltaneous Controls | 11 | 1,73 0,64 ched by chronological
activation of inhibition and working memory, 0.0013% 5°0- 6.9
lemerging flexibility DaGs 5513 2,78 > age (5.0- 6.9 years)

Also the comparison between DGS subjects and Con-
trols in the age group 5.0-6.9 years confirms the same
differences between averages already found in youn-

Controls
age range 5.0-6.9

ger children (see graphs 9 and 10 and graphs 11 and
12).

DG5S
age range 5.0-6.9
*

Graphs 9 e 10: Comparison between subject means Controls and DGS to simple inhibition texts for the

age range 5.6- 6,9 years

Controls
age range 5.0-6.9

o
LT

DGS
age range 5.0-6.9
*

Graphs 11 and 12: Comparison between subject means Controls and DGS to complex tests for the

age range 5.6 - 6.9 years
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According to the aim of this research that is focused
on trying to describe a type of prevalence of the
disorder, a qualitative analysis was also conducted
on the data of children with DGS, classifying the
raw scores into performance levels, according to the
indications provided by the reference manual of the
FE-PS Battery. The FE-PS battery manual classifies
the child’s performance as pathological, at the lo-
wer limits of normal, sufficient or optimal, based on
the percentile scores achieved and it identifies the
Sth percentile as the clinical cut-off (threshold limit
of the single tests). Therefore, it provides for a clas-
sification related to the specific investigation func-
tions: [ pathological score when lower than the Sth
percentile [1 score at the lower limits normally
when between the 5th and 25th percentile [ suffi-
cient score when between the 25th percentile and
the 75th percentile [J optimal score when higher
than the 75th percentile The results of the children
belonging to the DGS group, organized according
to the chronological age (age 4.0-4.11; age 5.0-5.9)
were analized considering the function investigated
from the single test: motor and verbal inhibition
tests (see table 6), behavioral inhibition tests (see

Table 7) and complex tests (see Table 8). The re-
sults at the lower limits (percentile between the 5th
and 25th percentile) are highlighted with an asterisk
while the pathological ones (percentile lower than
the 5th percentile) with two astherisks.

The qualitative analysis confirms the previously
identified levels of attention by extending them to
all inhibitory functions: - 40% of subjects are at risk
of development (at the lower limits of the norm) in
the verbal inhibition test (Stroop GN - accuracy) -
89% of the subjects are at risk of development or in
a situation of outright pathology in the time scores
of the same test - 60% of the subjects are at risk of
development in the motor inhibition test (Elephant
and bear) - 71% of the subjects are at risk of deve-
lopment or in a situation of frank pathology in the
test of inhibition of impulsive behavior (Compare
the figures) - 90% of the subjects obtain a perfor-
mance configurable as pathological in the time sco-
re of the inhibition / interference management test
(Fish game) - 50% of the subjects obtain a perfor-
mance configurable as at risk of development in the
score relative to the correct answers of the same test
- respectively 56% and 78% of subjects report a

FE-PS (motor and verbal inhibition tests)
. _[Drawa |Stroop GN [Stroop GN Stroop GN Elefant and
Group |Subject| . . |(stroop
circle (accuracy)  |(control time)| . bear
time)
= 1 |25°-75° |50-25° % <50 50 59250 *
5 2 [25°-75° |>75° 507 50-25* 25°-75°
3 | 3 250750 |- - - 59250 *
8 4 [5°-25°* |>75° 5o <50 ™ 25°-75°
5 5 [250-750 750 5% <50 * 5°-25° *
_ 6 |[5°-25°%* [50-25°* <5° <50 * /
< * g
9 7 |25°-75° |5°-25° <5° <5° /
ﬁ 8 |250°-75° [|>75° <50 §o / Tabs 6: Qualitative analysis
e PP p—e = ~——o% of the results of the
U 9 5 -25 5 -25 <5 5 -25 / DGSgroup to
= 10 |<s° sk 250750 250.75° 25°.75° / l’f.’l()l‘?}’. and verbal
inhibition tests
FE-PS (behavioral inhibition
tests)
Wrap
. . the pac- Wrap
Compare | Fish Fish ga- the :
. kage The gift
Group |Subject [the figures| game  me (violation package
(time) (correct |(time) 5) (time)
answers)
= | / 25°-75° |<5° % <50 * 50-25°* [/
¥ R 5°-25°  [5°-25° % |25°-75° |5°-25°* |5°-25°% |>75°
= / 5025 * |<soM  |<se®  foso M <so
2 |4 >75° 50250 * [<5° ™ |25°-75°  |25°-75° [>75°
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s |6 <50 [25°-75° |<5° ™ ]25°-75°  |25°-75° [25°-75°
g 7 / 5°0-25°% |<5°* 5°-25° % [<5° ™ 25°-75° [ Tabs 7: Qualitative analysis
@; 8 §0.25° 25075 |<5° sk §0.25° * 50.250 * 50.05° ofthe results_ Ofl‘he
) p— p— pees p—— p——o p——e DGS group in the
8 9 25°-75 25°-75° <S5 25°-75 5°-25 5°-25 behavioral inhibition
10 5°-25° 50250 % |<s5o ™ ] - - 25°-75° tests
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result that can be configured as at risk of deve-
lopment or as pathological in the tests of inhibition
of impulsive behavior (I wrap the package viola-
tions and time). - 33% of the subjects report a score
that can be configured as at risk of development on
the test of inhibition of impulsive behavior and
postponement of gratification (The gift).

The qualitative analysis confirms the levels of at-
tention identified for simple inhibitory functions
also for complex functions: - 70% of subjects ob-
tain a performance that can be configured as at risk
of development (at the lower limits of the norm) or
in a situation of frank pathology in the play of color
and of the form, complex test of inhibition, working
memory and cognitive flexibility - 50% of subjects
obtain a performance configurable as at risk of de-
velopment in the game of the flower and the star,
complex test that involves the simultaneous activa-
tion of inhibition and memory of work; in particu-
lar, from the time score of the same test, 80% of the
subjects obtain a performance that can be configu-
red as pathological, while the remaining 20% ob-
tains a performance that can be configured as at risk
of development.

processes and they are above all the characteristics
of impulsivity and the management of interference.
This difficulty appears as a dysfunctional feature in
all age groups under our study, like a constant fea-
ture at all ages to be considered like a disadaptive
functional profile. In order to collecting data about
the assessment of these children in the Italian con-
text we can say that the use of the FE-PS evaluation
battery has postponed a good level of sensitivity to
identify peculiar executive profile of the children.
This also confirm the usefulness for the evaluation
of behavioral inhibition in children with DGS and
in the preschool age.

Il CONCLUSIONS

n this study we tried to define a developmental pro-
file of executive functions in subjects presenting a
generalized developmental disorder in preschool
age, with the final aim of identifying good practices
for the functional evaluation of young patients. The
results obtained from the study corroborate and
strengthen the theories that highlight the presence
of EF deficiency in this type of patient, which even
if they are unable to explain the disorder, they allow

FE-PS (Complex tests)
Flower and
. Color and Keep in star Flower and star
CE'ILO Subject shape mirr)1d (correct an- (time)
swers)
-~ <5°™ - 25°-75° <5°™
g 2 5°-25°" 25°-75° 25°-75° 5°-25°*
= I3 5°-25°* - 25°-75° <5°™
%/ 4 <5°™ - 5°-25°* 5°-25°*
S |5 25°-75° 25°-75° 25°-75° <5°™
= [6 <5 25°-75° 5°-25°* <5°™
L 7 25°-75° - 25°-75° <5°™
7 [ 5°-25° - 50_250: <5°: Tabs 8: Qualitative analysis of the
8 9 25°-75° 25°-75° 5°-25° <5° results of the DGS group to
10 5°-25°* - 5°-25°* <5° ™ complex tests

B DISCUSSION OF THE RESULTS

The results of the study are useful for verifying the
prevalence of executive system disorders in sub-
jects with DGS, which can be compared with those
present in literature, in order to verify the prevalen-
ce of the executive disorder in this population. The
results also provide useful contributions to the de-
scription of the executive / disexecuting profiles of
preschool-aged children with a Generalized Deve-
lopmental Disorder, in order to collect useful infor-
mation for organize the assessment and the rehabili-
tation plan for these children. The children’s perfor-
mance data highlights the presence of numerous
maladaptive profiles of a pervasive type, affecting
the general processes of behavior inhibition. The
prevalence data of the disorder are higher than those
present in literature but the profile of the children
with DGS is the similar one (Hill & Bird, 2006;
Luna et al, 2007; Ozonoff et al, 2004; Russell et al,
1999). 17 The greatest difficulty in children’s beha-
vior seems to be in their ability to initiate a respon-
se and to inhibit actions in the service of general
objectives to be achieved (Luna et al, 2007). Parti-
cular difficulties are founded in all the inhibition

us to define some types of maladaptive profiles.
This kind of maladaptive profiles are in agreement
with what has already been highlighted in the lite-
rature who tries to descrive the behavior of the
DGS children but also to the studies stating that
such adaptive difficulties respond to adequate re-
habilitation programs that directly or indirectly
support the development of emotional regulation
and behavior so important for socio-affective de-
velopment and formal learning in every child
(Blair & Razza, 2007; Hughes & Dunn, 1997; Jo-
hann et al, 2020). The data collect emphasize the
importance of assessing the executive function
also in preschool age, with particular attention to
behavioral inhibition, because these functions can
be the object of specific rehabilitation intervention
to improve them, but also, according to their hi-
ghly adaptive nature, they are a tool to achieve
other objectives of development. The reflections
based on the data of the study presented here the-
refore represent a methodological resource for the
therapist, for the definition of good practices for
functional diagnosis in the presence of generalized
developmental disorder. The results are in fact
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particularly significant for the Neuro and Deve-
lopmental Therapists, who are called above all to
define functional diagnoses, which allow to better
define the type and characteristics of a present pro-
blem, on which they have to define a program of
work or a series of therapeutic strategies, according
to the aim of their intervention that is focalized to
substain the better adaptation of the child to the
demands of his environment, in terms of participa-
tion and adaptive response to the living environ-
ment. 18 In any case, the limits of this project and
the consequent possibility of designing significant
work prospects for the future are not negligible. The

first limit concerns the reduced number of the DGS
sample compared to the control group and their
distribution by age; future objective could therefore
be to expand the present work with a more nume-
rous and equally distributed case series, in order to
allow a better analysis and a greater comparison of
the results obtained. A further suggestion for expan-
ding the results of the study concerns the possibility
of examining a broader case series, which also in-
cludes other neurodevelopmental disorders, that
share the presence of maladaptive executive profi-
les, trying to make and expande the same operatio-
nal reflections.
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