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Introduction
The international scientific community considers autism a 
neurodevelopmental disorder characterized by restricted 
and repetitive behaviors and a severe impairment in socio-
relational and communication areas [1]. The diagnosis 
is based on the clinical observation of restricted and 
repetitive behaviors and deficits in social interaction and 
communication aspects. The delay in any of these areas or 
in the use of the symbolic skill should appear before the 
third year of life.

This study aims to explore the atypical development 
of a theory of mind within the relationship and social 
communication deficits and to present a research about the 
understanding of others’ intentions in children with autism 
spectrum disorder performed with a revised and adapted 
version of the Behavioral Re-Enactment Procedure, that 
is the comprehension test of the intentions elaborated by 
Meltzoff [2]. 

The understanding of mental and emotional states of 
the others is the structural element of the ability to be in 
relationship and to define as individuals with thoughts, so 
recognizing mental states in terms of intentions, desires and 
beliefs both in one and in others. In typical development, 
these skills make their appearance starting at about 18 

months of life together with the ability to understand the 
intentions of the others. At four years of life, the child 
reaches a complex and sophisticated level of theory of 
mind that allows him to refer to his own mind and that of 
others, and to explain and predict behaviors [3-9].

In children with autism, it has already highlighted the lack of 
cognitive abilities that pass through the imitative behaviors 
of the body and that enable to give an experiential content 
to their own emotions and those of the others [10,11]. 
The socio-cognitive development, therefore, needs to be 
studied with particular reference to the imitation processes 
which lack in nearly all autistic children [12-18].

In autism, the inability to create meta-representations could 
be determined by a primary deficit in the somatopsychic 
area that concerns a block in emotional development [19-
22]. This deficit prevents proper connections between 
emotions, sensory processing, motor planning and 
formation of symbols and hinders the development of 
empathy and theory of mind, intentional and relational 
behaviors, problem-solving, so bringing the child to do 
repetitive actions without purpose [23]. Meltzer pointed 
out that the restricted and repetitive behavior of autistic 
children prevents the attribution of mental states and 
socio-relational skills, this in function of seeking partial 
sensory stimulation, without that the attention could unify 
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and coordinate the single elements in the perception of an 
integrated object [24-28]. Such behaviors would be, in this 
perspective, those defensive processes defined as sensory 
dismantling (that is the reduction of the object to single 
sensory components) and adhesive identification (that is 
the confusion between subject and object).

A little scene with two characters, Sally and Anne playing 
with each other with a marble, is presented to children. The 
first character, Sally, after hiding the ball in a basket, leaves 
the scene. In his absence, Anne, the second character, 
moves the marble from the basket in a box and then she 
also leaves the scene. When Sally comes back, the child 
is asked where Sally will look for the marble. The task is 
resolved when the child is able to respond according to the 
mental state of the character (Sally will look for the marble 
exactly where she left it, that is, according to her belief, 
even if false) and not on the basis of the informations 
about the actual state of the things.

Generally in clinical, to investigate the presence of 
intentions, we use the experimental paradigm of the 
false belief developed by Wimmer and Perner and later 
simplified by Baron-Cohen, in order to assess how children 
understand that people possess a representation of reality 
that drives behaviors, as demonstrated by the Sally-Anne 
test (Figure 1) [3,29].

In children with typically development, the false belief 
task is resolved starting from 4 years of age [29,30]. In 
a previous study, the false belief task was administered 
to a group of 51 children, all with an autism spectrum 
diagnosis, and nobody was able to solve it [31]. Once 
confirmed the hypothesis of the complexity of this task in 
highlighting the competence in the specific are concerned, 
we decided to investigate a less complex state of mind 
than the false belief, that precisely is the understanding of 
intentions, which is considered a precursor of the theory 
of mind [2-5,29,30]. 

We would emphasize that the assessment of such skills 
in autistic children is a recent field of research, and that 
the results are often contradictory. In these studies, in 
addition, there is no reference to the influence that the 
different levels of severity of autistic symptoms can have 
on understanding the intentions. Russell and Hill found 

that autistic children aged between 5-17 years showed 
the same level of understanding of the intentions of the 
control group [32]. All the children described in this study, 
however, completed vocabulary and grammar tests and 
verbal scales evaluated their cognitive level. Both groups, 
those of the autism spectrum and those with typically 
development, achieved the same level of performance in 
all the tests. This means that the level of understanding 
of the intentions was evaluated in autistic children who 
showed the same verbal skills of children with typically 
development. Another study, instead, concluded that 
autistic children aged 3.5-5.5 years only imitated the 
examiner's action without understanding the intention 
and showed difficulties in performance, even when the 
examiner provided verbal clue to suggest the target 
action [33]. It is interesting to note that the children of 
this research did not show severe autistic symptoms, as 
defined by the mean score of 29 obtained at the Childhood 
Autism Rating Scale (CARS) [34].

Tomasello et al. [35] suggested that the ability to 
understand the intentions of others involves both cognitive 
components, in the understanding of target action, both 
the social motivation to recognize and share emotions 
with others, all aspects that are combined in typical 
development. Children with autism may have the cognitive 
understanding of the function of the object, while its 
social and emotional understanding could be particularly 
compromised, so that autistic children show difficulties 
in joint attention and in understanding of others' mental 
states [3-5,35-37].

In the light of these divergent results, this research has the 
purpose to verify the presence of the ability to understand 
the intentions of the others in a sample of autistic 
children who were included in a therapeutic project, in a 
longitudinal study. The hypothesis who led the research 
is that the deficit in the UOI is determined by the autistic 
symptoms and not by cognitive impairment.

The first objective of this study is to evaluate the UOI at 
the time of intake both in children with autism spectrum 
disorder and in children with intellectual disabilities, in 
order to verify if the UOI is correlated to the Intelligence 
Quotient (IQ) and to Chronological Age (CA).

The second objective is to evaluate how the UOI, the 
IQ and the autistic symptoms change after two years of 
treatment and then verify the predictive value of the UOI, 
at the time of intake, on the evolution of autistic symptoms.

Method
Participants

The sample was comprised  of 100 Children With Autism 
spectrum disorder (CWA, 81 males and 19 females) aged 
between the ages of three and 13 years (mean=5.7, SD=2.3) 
and 50 Children With Intellectual Disabilities matched on 
age (CWID, 30 males and 20 females) who were between 
the ages of three and 11 years (mean=6.5, SD=1.9). The 

 

Figure 1: The false belief task – The Sally-Anne Test [29]
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male to female ratio of CWA children was approximately 
4:1, consistently with national and international data 
[38,39]. Most of children in both groups came from Italian 
middle class families (Table 1).
The CWID group included children with intellectual 
disabilities (IQ<70; 22%), children who in addition to 
the intellectual disability showed associated language 
delays (6%), emotional disorder (6%) and developmental 
delay of mixed etiology (66%). All the CWID children 
included in the control group had spontaneous and 
communicative language, and these skills were evaluated 
both in production and in understanding and through the 
evaluation of the phrasal structure, and through lexical, 
semantic, articulators and pragmatic aspects [40-46]. At 
the clinical evaluation, moreover, the CWID children did 
not show restricted and repetitive behaviors or other signs 
that indicate the presence of autism, so no diagnostic test 
has been administered for it.
The CWA children were assessed with the ADOS scale 
(ADOS) and clinical evaluations, and so received a 
diagnosis of autism according to the DSM-IV [47,48]. All 
CWA children had no spontaneous speech and presented 
stereotyped and repetitive behaviors. Their ADOS scores 
indicated the presence of autism.

Procedure

Participants were recruited from the Institute of 
Ortofonologia (IdO). The Institute is accredited by the 

National Health System and it follows the procedures 
for taking charge of children and their families for the 
monitoring protocol of the therapeutic project established 
by the regional agency. All CWA were diagnosed 
by a highly experienced clinical team consisting of 
psychologists, child psychiatrists, neurologists, speech/
language pathologists and occupational therapists, all 
of whom have extensive experience with children with 
autism (ranging from five to over 10 years of expertise). 
The team that took part in the assessment is composed by 
specialized figures different from the ones involved in the 
therapeutic plan. 

The CWA and CWID children were recruited between 
2011 and 2012. The CWA were included in a treatment 
plan, the Turtle Project, for the next two years after the 
intake. This program provides individualized therapeutic 
paths of ten hours per week for children with autism 
[49,50].

The CWA were assessed at the intake and two years later 
to see the change in the ability to understand the intentions 
of the others and in ADOS scores.

The CWID were assessed at the intake and have not been 
evaluated after two years because they showed the ability 
to understand the intentions of the others already at the 
intake.

CWA: Children with Autism (N=100); CWID: Children with Intellectual Disability (N=50); AD: Autism Disorder (N=68); SpD: Spectrum Disorder (N=32)

Variable Mean (SD) Range F- Fisher P (ηp
2)

CWA CWID CWA CWID

Chronological Age 
(years)

5.7 (2.3)
6.5 (1.9)

3.02–13.1
3.0–11.0

CWA vs. CWID: 
F=3.7 
AD vs. SpD: F=2.9

0.06 
(0.11)
0.11 
(0.10)

AD SpD AD SpD
5.5 (1.9) 6.4 (2.8) 3.02–12.2 3.06–13.1

IQ scores

60.5 (20.9)
67.7 
(8.5)

36-102

49-80
CWA vs. CWID: 
F=5.4
AD vs. SpD: F=6.2

0.02 
(0.09)
0.01 
(0.18)

AD SpD AD SpD
53.3 
(18.2)

75.8 
(17.9) 36-98 40-102

ADOS scores
14.8 (4.4) 7–22

/ /AD SpD AD SpD
17.4 (2.7) 9.3 (1.1) 12-22 7-11

Categorical variables
CWA CWID Chi square P

Gender 
(N, % Male) 81 (81%) 30 (60%) 6.58 0.01

Socio-economic 
level 

Low
Middle
High

10 (10%)  
73 (73%)  
17 (17%)  

4 (8%)
44 (88%)
2 (4%) 5.58 0.07

Nationality
Italian 
East European 
South 
American
Asian
African

86 (86%)  
4 (4%)  
3 (3%)  
3 (3%)  
4 (4%)  

48 (96%) 
1 (2%) 
1 (2%) 
0 (0%)
0 (0%)

7.77 0.17

Table 1. Clinical and socio-demographic characteristics of sample
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The children's selection of the sample was not randomized, 
but were included all the children taken in charge by the 
Institute at the first assessment. The decision to include 
children aged three to 13 years (wide age range) was 
made to see how the ability to understand the intentions 
of others, often absent in even older autistic children, is 
present in the different age groups.

Children were included in the research on a voluntary 
basis after providing their families an explanation of the 
purpose of the study and after obtaining the informed 
consent (Declaration of Helsinki). This research complies 
with ethical guidelines and legal requirements of the 
country in which it was conducted and meets the ethical 
standards of the American Psychiatric Association.

Measures

Understanding of intentions

To assess the understanding of intention in CWA and 
CWID, we administered a task inspired by Intention 
Condition of Behavioral Enhancement Procedures [2]. In 
Meltzoff’s study, the task has been used with 18 month-
old  children with typical development. As suggested 
by other authors, the task may also be used with autistic 
children with a higher chronological age [33,51,52]. 
Moreover, in our research, CWA children showed a severe 
symptomatology and impairment of verbal language. For 
this reason, the procedure of Meltzoff can also be used 
over the age range expected. We used the items proposed 
in the original version of the procedure Meltzoff, making 
some changes.

The original version of the procedure involved the use of 
five objects: the first was a dumbbell-shaped toy that could 
be pulled apart and put back together again; the second 
object consisted of a horizontal prong and nylon loop; 
the third object consisted of a cylinder with a flared base 
coupled with a loop of beads; the fourth object consisted of 
a transparent plastic square and a wooden dowel; and the 
fifth object was a small black box with a slightly recessed 
rectangular button on the top surface. The button activated 
a buzzer inside the box.

In the present study, only the first four objects were used 
(Figure 2). The box with the buzzer inside was excluded 
due to a floor effect: in a preliminary study carried out on a 
sample of 40 CWA, most of the children scored zero items 
correct because the sonic characteristics of the object 
elicited stereotypical responses: whenever the task with 
the buzzer-object was administered, the entire test was 
interrupted [31].

During the Intention condition, children watched as an 
experimenter attempted to perform a target action but 
failed (e.g. pulled on the ends of the dumbbell but his 
hands slipped off); children never saw the target action 
successfully performed. We emphasized that children had 
never seen a complete action in order to rule out imitation.

For each of the four objects, the experimenter showed 

three failed attempts to perform the action on the object; 
then, the experimenter left the object on the table in front 
of the child and said “now it's your turn.”

Once the child touched the object, a 20 s response 
period began. This procedure was repeated with each of 
the remaining objects. Therefore, during the Intention 
condition, children were required to understand what 
experimenter meant to do — his unfulfilled intention — 
and they should therefore perform that intended action, 
not the action he actually did (e.g. hands slipping off the 
sides of the dumbbell). 

Each task is assigned 0 to 4 points: 0 is assigned when 
the child is not able to pay attention to the task, when the 
child stereotypically manipulates the object, or when the 
child imitates the failed attempt by the experimenter. One 
point is assigned if the child correctly performs only one 
task (poor ability). Two points are assigned if the child 
correctly performs two tasks (discrete ability). Three 
points are assigned if the child correctly performs three 
tasks (good ability). Four points are assigned if the child 
correctly performs four tasks (excellent ability).

The UOI administrations were all recorded and the 
responses were scored from the videotape.

The measure used to evaluate UOI was administered by 
two experts who independently observed five children 
with autism (not included in this study). The inter-
observer reliability was high (Cohen's k=0.92), indicating 
an excellent level of agreement.

Cognitive Assessment

The Leiter International Performance Scale–Revised was 
designed to assess the non-verbal intellectual function of 
children and adolescents aged between two and 20 years. 
The Leiter–R was designed to meet the clinical need of 
evaluating nonverbal intelligence through an assessment 
of strengths and limitations in relation to a comprehensive 
neuropsychological and cognitive assessment [53]. 

 
Figure 2: Intention condition of behavioral enhancement 
procedures revised [31]
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The Leiter-R composite score had a mean of 100 and a 
standard deviation of 15. Cognitive delay was indicated by 
a composite score that deviates two standard deviations or 
more below the mean, so a score of 70 was the borderline 
value. The reliability coefficients of the scores obtained 
with the Leiter-R were 0.88, 0.90 and 0.89, calculated for 
each age group (2–5, 6–11, and 11–20 year). The Leiter–R 
has good evidence of validity from content analysis studies 
with data from extensive item analyses, from criterion-
related studies, from the accuracy of classification of 
cognitive delay, and from various studies related to the 
construct. 

Autism Diagnostic Observation

The Autism Diagnostic Observation Schedule (ADOS) 
is a standardized observation procedure that evaluates 
the response to some stimulus situations and defines 
children’s skills in the areas of social interaction and 
communication [37]. Since the whole sample at the 
intake was characterized by the absence of spontaneous 
speech, we used the ADOS Form 1 specifically for pre-
verbal children. The total score defines three diagnostic 
categories: Absence of autism (ADOS score between 0 
and 6); Autistic spectrum (ADOS score between 7 and 
11); and Autism (ADOS score between 12 and 24).

The reliability was assessed by the inter-rater agreement 
(.92) and through the test-retest reliability (.82).

Statistical Analyses 

An ANOVA was used to evaluate the differences between 
groups. Repeated measures ANCOVA were used to 
analyse the changes in the abilities after two years from the 
beginning of treatment. Chronological age at baseline was 
included as a covariate to control the potential influence of 
this variable. Effect sizes were calculated using partial eta-
squared (ηp

2). A ηp
2 of 0.02 was considered a small effect 

size, 0.13 a medium effect size and 0.23 a large effect size 
[53]. An analysis of the correlation (Spearman’s r) was 
conducted to evaluate the relationship between cognitive 
abilities and the understanding of intention scores. Chi-
squared analyses were conducted to assess the degree of 
association between changes in the UOI task and changes 
in the symptomatology classification. The significance 
level was set at p<0.05. To establish which variables could 
predict further autism symptomatology scores (ADOS 
scores) all variables (including demographics) were made 
part of a multiple linear regression model. All statistical 
analyses were performed using SPSS Software Version 

19.0.

Results
Differences between groups, Related to Age, Gender 
and IQ 

The CWA group (N=100) consisted of 68 children with 
ADOS scores between 12 and 20, defined as Autistic 
Disorder (AD), and 32 children with ADOS scores 
between 7 and 11, defined as Spectrum Disorder (SpD).

The descriptive analysis (Table 1) showed that the CWA 
and CWID groups and the AD and SpD subgroups were 
similar with respect to age. Instead, as regards the gender 
distribution, the males/females ratio was different between 
CWA and CWID, with a prevalence of males between 
autistic children significantly higher than that present in 
children with intellectual disabilities. Some differences 
between groups and subgroups were found with respect 
to the IQ, in particular the mean IQ score of the CWID 
children was higher than that of the CWA children 
(P<0.02) and the mean IQ score of SpD children was 
higher than that of the AD children (P<0.01), while the 
post hoc analysis did not reveal differences between SpD 
and CWID (Tukey’s test, P=0.06). Despite this difference, 
both CWA (IQ=60.5) and CWID (IQ=67.7) scores fall into 
the intellectual disability category (Table 1).

Differences between groups in the Understanding of 
Others' Intentions at Intake  

At the intake, the CWA group showed lower scores of 
UOI compared to CWID (F1,148=31.31, P<.001, ηp

2=0.18). 
In addition, the AD subgroup showed significantly lower 
scores than the SpD and CWID groups (F1,147=55.24, 
P<0.001, ηp

2=0.43), while the post hoc analysis did not 
reveal differences between the SpD and CWID (Tukey's 
test, P=0.99) (Table 2). Adding the Chronological Age 
(CA) as covariate to control the impact it could have 
on U.O.I. skills, there was a significant effect, but of 
low extent (F1,144=5.9, P<0.05, ηp

2=0.04). Specifically, 
in AD children the increasing of age corresponds to an 
increase of UOI skills (F1,144=7.4, P<0.01, ηp

2=0.10); on 
the other hand it was not significant the effect of CA in 
SpD (F1,144=0.6, P=0.44) and CWD children (F1,144=0.9, 
P=0.36). When the IQ score was added as a covariate, the 
analysis revealed a significant effect (F1,144=27.1, P<0.05, 
ηp

2=0.16); specifically, in AD children, increasing in IQ 
scores corresponded to an increase in UOI skills, with a 
medium extent (F1, 67=7.4, P<0.01, ηp

2=0.10); also in 
the group of CWID children the IQ scores increased with 

Total CWA
(N=100)

AD
(N=68)

SpD
(N=32)

CWID
(N=50) Statistics

UOI score 2.2 (1.5) 1.6 (1.4) 3.5 (0.8) 3.5 (0.5)

CWA vs. CWID: F=5.4 (P<0.001; η2=0.18)
AD vs. SpD (Tukey’s test: P<0.001; η2=0.24)

AD vs. CWID (Tukey’s test: P<0.001; η2=0.25)
SpD vs. CWID (Tukey’s test: P=0.99)

CWA: Children with Autism; AD: Autism Disorder; SpD: Spectrum Disorder; CWID: Children with Intellectual Disability

Table 2. Means (SD) of Understanding of Intention scores (UOI) in CWA, AD, SpD and CWD, at intake
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the UOI skills but the size of this effect is much greater 
(F1,144=115.3, P<0.001, ηp

2=0.70); instead it was not 
significant the effect of the IQ covariate in the group of 
SpD children (F1,149=0.2, P=0.89). Finally, there was no 
effect of the gender, included as a covariate, on UOI skills 
(F1,144=0.1, P=0.78) (Table 2).

Relationship between the Understanding of Others' 
Intentions and Other Variables, at the Intake and After 
Two Years of Treatment

The correlation analysis between IQ and UOI, adjusted 
for age at the intake revealed that there was a moderate 
positive correlation within the AD group and a high 
positive correlation within the CWID group, but there 
was no linear correlation within the SpD group (Table 3). 
After two years of treatment, these relations changed and 
a No Autism (NA) category appeared, referring to children 
with ADOS scores between 0 and 6. The relationship 
between IQ and UOI increased in both the AD and SpD 
groups; conversely, in the NA group, there was not a linear 
correlation.

Changes after Two Years of Treatment

After two years of treatment, a significant change in 
ADOS categories was found (χ²=53.28; P<0.001): after 
two years, the diagnosis of 11 of 68 children who were 
AD at intake was amended to SpD, and 6 of 68 no longer 
met the criteria for a diagnosis of autism (NA); similarly, 
21 of 32 children who were SpD at intake became NA, and 
11 of 32 remained SpD. 

In addition, after two years of treatment, there was a 
significant increase in UOI skills. In fact, the repeated 
measures ANCOVA with chronological age included as a 
covariate revealed a significant main effect for the treatment 
factor (F1,97=27.39; P<0.001; η2=0.22), a significant main 

effect for groups (F1,97=45.86; P<0.001; η2=0.32) and a 
significant interaction effect between treatment  factor 
and groups (F1,97=8.48; P<0.001; η2=0.15). As shown in 
Table 4, the CWA group showed a significant increase on 
UOI. Scores after two years of treatment, but this increase 
was significant only in the AD group; nevertheless, AD 
continued to show lower scores than the SpD group. 

Predictors of Autistic Symptomatology

A multiple linear regression analysis was conducted 
to investigate which variables could predict changes 
in ADOS scores after two years of treatment. Socio-
economic status, UOI scores, CA and IQ variables were 
included as predictors. All predictor variables referred to 
measurements at intake.

The assumptions of multiple linear regressions were 
checked. UOI scores were normally distributed 
(skewness=-0.31; kurtosis=-1.40); IQ scores were 
normally distributed (skewness=0.42; kurtosis=-1.31); 
and CA was normally distributed (skewness=1.1; 
kurtosis=0.78). Multicollinearity among predictors was 
verified and reported in Table 5. The findings showed that 
the UOI variable was the best predictor of the reduction in 
ADOS scores and the IQ variable represented the second 
significant predictor. Socio-economic status and CA were 
not significant predictors.

Finally, it was investigated whether the variation of UOI 
skills, expressed as changes of category between intake 
and re-test (Low=scores 0 and 1, Medium=scores 2 and 
3, High=score 4), corresponded to a change in ADOS 
category (AD, SpD and NA) between the intake and the 
retest.

Data analysis showed that 34 of 51 children (66%) who 
were AD at intake and who remained AD after two 
years of treatment did not show any improvement in the 
UOI category (from Low to Low and from Medium to 
Medium). Instead, 21 of the 27 children (78%) who no 
longer met the criteria for a diagnosis of autism (NA) after 
two years already had excellent UOI at intake (χ²=86.30; 
P<0.001) (Table 6).

Discussion
The results emphasize the importance of investigating 
the ability to understand the intentions of the others in 
children with autism, because not only it is related to the 
current level of symptoms that the child presents, but 
also especially for the significant predictive value that 
such skill could take at a prognostic level. The Intention 
Condition made it possible to quantify the presence of the 
ability to understand the intentions of the others. The task 
is of quick and easy administration: it requires a minimum 
time of attention from the child and is suitable in the 
cases with severe symptoms. It was proposed to both the 
CWA and the CWID groups during the early stages of the 
diagnostic process, that is before the course of treatment, 
to see if the UOI was also compromised in children with 

At Intake After 2 years of Treatment
AD

(N=68)
SpD

(N=32)
CWID
(N=50)

AD
(N=51)

SpD
(N=22)

NA
(N=27)

0.48** 0.13 0.84** 0.70** 0.40* 0.24
AD: Autism Disorder; SpD: Spectrum Disorder; CWID: 
Children With Intellectual Disability; NA: No Autism
** P<0.001; * P<0.05

Table 3. Correlation (r Spearman) between understanding of 
intention scores (UOI) and intelligence quotient scores (IQ) in 
AD, SpD and CWID

Total CWA
(N=100)

AD 
(N=68) 

SpD
(N=32)

Pre Post Pre Post Pre Post

2.0 a (0.1) 3.6 a 
(1.9)

1.6 a 
(0.2)

2.3 a 
(0.1)

3.4 a 
(0.2) 3.8 a (0.2)

Pre: At Intake; Post: After 2 years of Treatment; Age: Chronological Age
a. Covariates appearing in the model are evaluated at the following 
values: Age (years, months)=5,7

Table 4. Means (SD error) of understanding of intention scores 
(UOI) in AD and SpD children, over two years of treatment
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only intellectual disabilities and in children with autism, 
where the deficit as well as cognitive is mainly social and 
relational.

The results obtained with this research have an important 
value at a clinical level for various reasons. It was found 
that, despite all the children (CWA and CWID) were 
characterized by intellectual disabilities; the UOI was 
significantly lower in children with AD, compared to 
both the SpD and the CWID. The latter two groups, in 
fact, obtained adequate scores of UOI on average. This 
finding may explain the heterogeneity of the findings in 
literature with respect to the UOI in autism, because in 
such researches the severity of autistic symptoms is not 
defined [32,33,54].

The data of the present study suggest that the Intention 
Condition of Behavioral Re-Enactment Procedure allows 
to discriminate AD from SpD children (the classification is 
based on the ADOS scores), more than the false belief task 
[2]. The UOI deficit also comes as a specific characteristic 
of autism and not only of intellectual disability, because it 
does not seem to be compromised in CWID group. This 
is confirmed by correlation analysis that highlight how 
the cognitive and understanding of the intentions aspects 
are related to each other both in the absence of autistic 
symptomatology (as emerged from CWID group) and 
in the presence of severe symptomatology (as emerged 
from the AD group). In the SpD group, however, this 

linear relationship is not significant and this may be an 
expression of disharmony and lack of integration of 
social and cognitive skills that characterize the group of 
children of the autistic spectrum. Children of the spectrum 
immediately obtain good results in the UOI test, being 
this category characterized by less severe symptoms, 
regardless of cognitive level. This further indicates that 
the UOI is related to the severity of autism and not to the 
IQ. All children, both AD and SpD, were included in the 
Turtle Project, which assumes that language, intelligence, 
emotional, and social skills are learned through interactive 
relationships involving affective exchanges [49,50]. 
After two years of therapy, it was found that the CWA 
group improve the UOI; this increase is significant in AD 
children, particularly those of 3-5 years as they started 
from lower levels of UOI, while it is less evident in the 
SpD group and in children aged 6-13 years who at the 
intake already showed to better possess such capacity.

Another finding emerged two years after the beginning of 
treatment is that the 26% of the children got an ADOS 
score that does not make them fall longer in a diagnosis 
of autism; of these, the most had a great expertise in the 
UOI already at the intake. The results finally confirmed 
that the presence of a high UOI skill, more than cognitive 
ability, is a valid predictor of a positive evolution in 
autistic symptomatology, even after two years of therapy. 

Predictors Β SE P 90%–95%CI Exp(B) Collinearity statistics
Lower Upper Tolerance VIF

Socioeconomic 
status 0.43 0.76 0.56 -1.07 1.94 0.90 1.10

U.O.I. -2.08 0.32 0.001 -2.72 -1.44 0.56 1.76

Chron. age 0.062 0.18 0.73 -0.29 0.41 0.80 1.24

IQ -0.090 0.02 0.001 -0.13 -0.04 0.64 1.55

Constant 20.49 2.04 0.001 16.43 24.54

Table 5. Linear regression model: IQ, chronological age, U.O.I. and socioeconomic status at intake as predictors of change in ADOS 
category after two years of treatment (N=100)

Changes in ADOS category

AD intake/AD re-test
(N=51)

AD intake /SpD re-test
(N=11)

SpD intake /SpD re-
test
(N=11)

NA re-test
(N=27)

Changes 
in UOI 
category

Low intake/Low re-test (N = 16) 16 (31%) 0 (0%) 0 (0%) 0 (0%)
Medium intake/Medium re-test 
(N=26)

18 (35%) 4 (36%) 4 (36%) 0 (0%)

High intake/High re-test (N = 
28)

2 (4%) 1 (9%) 4 (36%) 21 (78%)

Low intake /Medium re-test 
(N=17)

14 (28%) 1 (9%) 1 (9%) 1 (4%)

Medium intake/High re-test 
(N=13)

1 (2%) 5 (46%) 2 (18%) 5 (18%)

100% 100% 100% 100%

AD: autism disorder; SpD: spectrum disorder; NA: No Autism
Low=scores 0 and 1; Medium=scores 2 and 3; High=score 4

Table 6. Changes in UOI category and corresponding changes in ADOS category
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A limitation of this study was to use only one of the tasks 
referred by the Meltzoff’s procedure that is the Behavioral 
Re-Enactment Procedure, as we mainly focused on 
mentalizing capacity while it would be interesting to 
verify the imitative capacity too.

As for the absence of re-testing in CWID children, these 
were evaluated only once, as they showed high skills in 
the UOI even before taking charge. It would be useful to 
verify if children with autism spectrum disorder who have 
achieved excellent scores in the UOI, are able to deal with 
the false belief task. Although some authors criticized 
the Behavioral Re-Enactment Procedure, considering it 
unreliable as they believe they are the same characteristics 
of the objects to suggest the target actions to the child 
and not the ability to understand the other's intentions, 
we remain of the view that it could instead be a reliable 
measure of the investigated skills [55-57]. We share 
with other studies the idea that it could provide useful 
information on a first evolutionary step in the development 
of the theory of mind [3,33,58-60].

However, the results of this study are part of an 
unexplored and still open debate on the ability to 
understand the intentions of autistic children, suggesting 
the discriminating value of this capacity in relation to the 
severity of autistic symptoms. We emphasize also that in 
spite of the severe impairment of children with severe 
autism, the therapeutic intervention, already after two 
years, highlighted important improvements in mentalizing 
abilities.

Finally, the predictive value of these skills on the reduction 
of autistic symptoms suggests the possibility of using the 
Intention Condition during the diagnostic assessment at the 
time of taking charge. This task is in fact characterized by 
rapidity of administration, especially in severe situations 
in which there are serious difficulties on the part of the 
child in supporting prolonged attention in more structured 
performances.
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