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Abstract: Background: Autism spectrum disorder (ASD) is a chronic and persistent pervasive
developmental disorder (PDD) whose characteristic deficit is represented by social difficulties,
semantic–pragmatic alterations and a limited, unusual and repetitive pattern of interests and be-
haviors. Specifically, individuals with high-functioning autism (HFA) frequently exhibit associated
internalizing symptoms that are not part of the diagnostic criteria but which, nonetheless, tend to
impair daily functioning. In this study, we investigated how some forms of treatment could be
useful in subjects with HFA who display internalizing symptoms. Theoretical background relates
to standard cognitive therapy (SCT) and rational education training with mindfulness (M-ERE).
Methods: In this study, we investigated how some forms of treatment could be useful in subjects with
HFA and internalizing symptoms, focusing on standard cognitive therapy (SCT) and mindfulness
associated with emotional rational education training (M-ERE). We selected two groups of HFA
patients with significant internalizing symptoms and performed two different forms of treatment
for six months: SCT and M-ERE. The aim of the study was to verify the effectiveness of an M-ERE
protocol with respect to anxious and depressive symptoms in subjects with HFA. Furthermore,
we wanted to compare the results obtained with this combined treatment with those obtained in
HFA subjects treated with SCT. Results: Our analyses showed an improvement in the internalizing
symptoms (especially those related to the anxiety dimension) of the group that followed a treatment
based on mindfulness and rational emotional education for 6 months compared to the group that
had instead performed a 6-month treatment based on the SCT. Conclusions: Our hypotheses were
supported by the results, which highlighted the efficacy of mindfulness-based interventions in the
treatment of internalizing symptoms in adolescents with HFA, and specifically showed that an
M-ERE intervention appears more effective in managing anxiety compared to treatment with SCT
and appears to be equally effective in the management of depressive symptoms. Not only was the
M-ERE treatment effective for the management of anxious and depressive symptoms in subjects with
HFA, but the efficacy for the management of anxious symptoms was greater than the SCT treatment.

Keywords: mindfulness and rational emotional education; autism spectrum disorder; internalizing
disorders; social skills; education training; psychotherapy

1. Introduction

Asperger’s syndrome (AS) is a chronic and persistent pervasive developmental dis-
order (PDD) [1] whose characteristic deficit is represented by social difficulties, semantic–
pragmatic alterations and an unusual and repetitive pattern of interests and behaviors.
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This syndrome differs from other pervasive developmental disorders due to the absence of
clinically significant delays in cognitive development, language, adaptive behavior and
autonomy. Asperger’s syndrome, first mentioned in DSM-IV [1], is no longer present in
DSM-5 [2,3]; currently, individual situations previously classified as Asperger’s syndrome
continue to exist clinically but fall within the level 1 autism spectrum disorders (ASD) [2].
In the present paper, we use the tag HFA.

In adolescence, social difficulties persist in these subjects; in particular, empathy,
the modulation of social interactions, mentalization and more specifically the theory of
mind (ToM) appear to be deficient. Individuals with HFA frequently show internalizing
symptoms that are not part of the diagnostic criteria but which, nonetheless, tend to impair
their daily functioning [4–6]. There are several hypotheses on the origins of the symptoms of
anxiety and depression in ASD: according to some, they are associated with temperament or
traits, such as behavioral inhibition towards family members [7,8], psychosocial distress or
poor coping skills [8]. In fact, since reactions such as “sensory hyper-reactivity and excessive
fear in response to harmless objects” are included in DSM-5 as associated characteristics of
autistic disorder, these sensory alterations can enroll in an anxious temperament and play
an important role in determining high levels of anxiety [5,9,10]. Social difficulties and lack
of close relationships can also make individuals with HFA vulnerable to secondary affective
symptoms similar to those that may arise in other individuals socially compromised (e.g.,
those with ADHD and conduct disorder) [11,12].

Regarding psychotherapeutic treatments for mood and anxiety disorders in individu-
als with HFA, few studies have been published in this regard. Most of the studies have
been designed to address the associated symptoms of autism, difficulties and social skills,
mentalization difficulties and emotional understanding [13]. However, such studies are not
focused on secondary internalizing disorders (anxiety symptoms, depression, etc.) [14–17].
To the best of our knowledge, two randomized controlled trials (RCTs) treat anxiety in
individuals with HFA and show some efficacy for children with HFA and anxiety compared
to a control group [18,19]. Although the case studies suggest that cognitive-behavioral ther-
apy (CBT) may also be effective within individuals with HFA and secondary internalizing
symptoms [20,21], only few studies support this supposition. Furthermore, the symptoms
and characteristics often associated with HFA would likely complicate the implementation
of CBT procedures; for example, HFA individuals often suffer from a reduced ability to
recognize thoughts and feelings both in themselves and in others (ToM) [22]. This would
likely seem to hinder the introspection often required by CBT. Furthermore, deficits in
language and social skills could prevent the formation of therapeutic relationships and
the communication of complex or abstract concepts. These deficits on the whole would
appear to hinder the effectiveness of CBT. More recently, mindfulness-based treatments
have entered the spectrum of evidence-based treatments for anxious and depressive symp-
toms [23–26]. Mindfulness protocols revolve around two fundamental concepts: awareness
of one’s actions and concentration on the present moment [24].

In this study, as an innovative element compared to previous studies, we investigated
how some forms of treatment could be useful in subjects with HFA and internalizing
symptoms and, for 6 months, we performed in the two groups of patients: group 1 was
administered standard cognitive therapy (SCT) [27] while group 2 was administered
a mindfulness intervention associated with emotional rational education training (M-
ERE) [23,24,28–31]. In particular, we selected two groups of HFA patients with significant
internalizing symptoms, and we performed the two different forms of treatment on the
two groups of patients for six months: SCT and M-ERE. At the end of the treatment, we
investigated any improvements or worsening of the internalizing aspects of the patients in
order to verify the effectiveness of the interventions and make a comparison between them.
The aim of the study was to verify the effectiveness of an M-ERE protocol with respect
to anxious and depressive symptoms in subjects with HFA. Furthermore, we wanted to
compare the results obtained with this combined treatment with those obtained in HFA
subjects treated with SCT.
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2. Materials and Methods
2.1. Participants

In this study, we considered a sample of 54 children who had been diagnosed with
HFA (or also ASD Level 1), aged between 12 and 14 years who were patients at FINDS.
The inclusion criteria were the following: (a) absence of other neurological, genetic or
sensorineural pathologies; (b) cognitive functioning within the norm (=90)/above the
norm (≥95), assessed through the administration of the Wechsler Intelligence Scale for
Children-IV (WISC-IV) [32]; (c) absence of current or previously administered pharmaco-
logical treatments; (d) positive on the internalizing scale of the Youth Self-Report 11–18
(YSR) [33], of the Children’s Depression Inventory 2 (CDI 2) [34] and of the Screen for Child
Anxiety Related Emotional Disorders (SCARED) [35], indicative of anxious and depressive
symptoms. We divided the sample into two groups based on the type of training performed.
Group 1 (Gr1) was composed of 27 subjects (6 females and 21 males; M = 13.50, SD = 0.70),
while group 2 (Gr2) was composed of 27 subjects (7 females and 20 males; M = 13.30
SD = 0.55) (see Table 1). The data was collected by licensed psychologists at the Disability
Research Center of the University of International Studies in Rome in collaboration with
FINDS Child Neuropsychiatry Outpatient Clinic and the University of Studies of Campania
“Luigi Vanvitelli”.

Table 1. Characteristics of the sample.

Group 1

ADOS 2 WISC IV AGE
Means SD Means SD Means SD

12 0.53 109.5 0.40 13.50 0.70

Group 2

ADOS 2 WISC IV AGE
Means SD Means SD Means SD
12.3 0.45 108.9 0.43 13.30 0.55

No sociocultural differences were found within the sample, as demonstrated by the
results revealed through the implementation of the scale for the assessment of the socio-
economic level (SES) [36] which was administered to both parents of the children. Specifi-
cally, the Gr1 reported a score of 7.3 (SD = 0.6), the Gr2 reported a score of 7.5 (SD = 0.3).

2.2. Instruments

The protocol used for the diagnostic evaluation consists of the following tests: Autism
Diagnostic Observation Schedule–Module 3 (ADOS-2) [37], Krug Asperger’s Disorder
Index (KADI) [38] and Diagnostic Interview for Evaluation of Psychopathological Disorders
(K-SADS-PL DSM-5) [39]. The protocol used for the assessment of internalizing symptoms
(anxious and depressive) consists of the following tests: Youth Self-Report 11–18 (YSR) [33],
Children’s Depression Inventory 2 (CDI 2) [34] and Screen for Child Anxiety Related
Emotional Disorder (SCARED) [35]. Furthermore, we used the scale for the assessment of
the socio-economic level (SES) [36] to evaluate the socio-economic level.

ADOS-2 (Module 3): It consists of standard activities that allow the examiner to
observe the occurrence or not of behaviors that have been identified as important for the
diagnosis of autism and other pervasive developmental disorders across developmental
levels. Module 3 is designed for children who are verbally fluent. It consists of 14 activity
sessions, in which, in addition to the imaginative and interactive game, the conversation
and interview about emotions and friendships are provided.

KADI: It consists of a screening tool built and structured to identify a possible
Asperger’s disorder (or to exclude it), and to distinguish it from other forms of high-
functioning autism, suitable for subjects aged between 6 and 21 years. The KADI is
composed of 32 items that are administered individually to a person who lives in close
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contact with the subject (parents, teachers, educators, etc.) and who tries to identify those
disorders that are relatively less serious than autism but characterized from an evident
social disability.

K-SADS-PL DSM-5: The K-SADS-PL consists in a diagnostic interview and detects
the presence of psychopathological disorders in children and adolescents, referred to the
criteria of DSM-5. It consists of the following parts: an unstructured introductory interview,
a screening diagnostic interview, a checklist for administration of diagnostic supplements,
five diagnostic supplements (mood disorders, psychotic disorders, anxiety disorders, atten-
tion deficit and disruptive behavior disorders, substance abuse disorders) for each of which
the criteria required by DSM-5 are provided, one comprehensive checklist of the patient’s
medical history and a scale for the overall assessment of the child’s current functioning.
The K-SADS-PL allows to detect the presence of psychopathological frameworks and to
code the symptoms of the subject.

YSR: The YRS questionnaire is structured around eight syndromic scales: anxi-
ety/depression, withdrawal/depression, somatic complaints, social disorders, thought
disorders, attention disorders, rule-breaking behavior, aggressive behavior, which are
grouped into two other general dimensions: internalizing and externalizing disorders. It
also evaluates the behavior through six scales that are based on the diagnostic criteria of
DSM-5: affective disorders, anxiety disorders, somatic disorders, attention and hyperactiv-
ity disorders, oppositional-provocative disorders and conduct disorders. Behavioral scales
are an essential element in the assessment and diagnosis of children with emotional and
behavioral problems as they allow for a collection of information from people who have
spent months or years with the child.

SCARED: It consists in a self-administered questionnaire consisting of 41 questions
that must be answered in the first person, and it assesses the presence of various childhood
anxiety disorders (panic disorder, social phobia, generalized anxiety disorder and separa-
tion anxiety disorder), as described by DSM-IV. It is designed for children between 8 and
17 years old. SCARED allows the screening of anxiety disorders in research samples, and it
is also a useful tool that helps in the diagnosis of anxiety disorders in clinical samples.

CDI 2: It consists in a self-assessment scale of depression that can be administered to
subjects from 8 to 17 years of age. The questionnaire evaluates a wide variety of symptoms
such as mood disorders, the ability to feel pleasure, vegetative functions, self-esteem and
social behavior. Each of the 27 items of the test provides three alternatives answers that
the subject is invited to choose based on the ideas and feelings they experienced in the last
two weeks. Numerous items specifically investigate the effects of a depressive condition
in those contexts that are particularly relevant to the child (e.g., school). The instrument
can be useful to define the level of severity of the disease or to determine (even in a school
setting) those individuals at risk or who are experiencing a temporary state of depression.

SES: It consists in a self-administered questionnaire that allows to collect information
about the level of education and professional level of the parents. It also indicates the
position of the person or family within the social system.

2.3. Procedures

The subjects included in the sample previously received diagnoses of HFA following
a clinical evaluation confirmed with the criteria of DSM-5 [2]. The assessment included:
ADOS 2-Module 3 (Autism Diagnostic Observation Schedule), KADI (Krug Asperger’s
Disorder Index), K-SADS-PL DSM-5. Clinical evaluations were carried out in January 2020.
We then divided the subjects into two groups and performed an initial evaluation of the
internalizing symptoms, before carrying out the training (T0), by administering the YSR,
SCARED and CDI 2 tests to the boys. The two groups subsequently performed a specific
training for 6 months (from February 2020 to July 2020) on a weekly basis, conducted
by psychologists specialized in cognitive-behavioral psychotherapy: Gr1 performed a
training based on SCT (standard cognitive therapy) while Gr2 performed a training based
on mindfulness (M-ERE). Group assignment was randomized.
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At the end of the treatment (T1), we re-administered the YSR, SCARED and CDI 2 tests
to the participants. We collected the data from the various measurements and investigated
any improvements or worsening in order to verify the effectiveness of the two trainings.

SCT: This intervention included a weekly individual meeting. The meetings were ini-
tially structured through the collection of ABCs for recording thoughts, and then proceeded
towards the cognitive restructuring of beliefs [27].

The protocol provided, in the first two meetings, activities of global psychoeducation
to the model, then a phase I intervention dedicated to activities of: recording of thoughts,
formulation of ABCs and recognition of dysfunctional automatic thoughts (cognitive
distortions). Then phase II, starting from the third month, problem solving activities and
identification of coping strategies were carried out for the identification of alternative
thoughts to dysfunctional automatic thoughts. From the fourth month until the end of the
intervention, restructuring activities were carried out on the intermediate and deep beliefs.

M-ERE: This intervention included a weekly individual meeting. The meetings were
initially structured through emotional rational education, which included education in the
recognition of emotional expressions, then in the classification and gradation of emotions.
Mindfulness was then applied according to the standard Kabat-Zinn protocol [26].

The protocol provided, in the first two meetings, global psychoeducation activities
to the model, then an intervention dedicated to activities of: recognition of emotional
expressions, labeling of emotions and emotional appropriateness, both in terms of intensity
and congruence of the emotional response (emotion thermometer). Starting from the third
month, activities were carried out to recognize irrational thoughts, to correlate them with
dysfunctional emotions and to use disputing to identify alternative solutions. Starting from
the fourth month, for a total of 8 meetings, mindfulness was introduced according to the
Kabat-Zinn protocol through activities for raising awareness and strengthening decentral-
ization strategies aimed at improving the quality of disputing. This group followed the
activities first of ERE and then of mindfulness by participating in all sessions from the first
to the last, for a total of 6 months.

Each session, for both interventions, lasted 60 min. Participants from both groups were
present at each session. Participants who would not have been constant were eliminated
from the sample before enrollment in the study: participation in all sessions was an initial
inclusion criterion (the sample examined in the study is composed of 54 subjects who
followed the constant intervention).

During the lockdown, the sessions were held in safety situations, with the permitted
distance (one meter) and through the use of masks, as allowed by the Ministerial Decree
according to which health services could take place in presence.

The study was conducted according to the guidelines of the Declaration of Helsinki
and approved by the Academic Senate and the Ethics Committee of University of Interna-
tional Studies of Rome (UNINT). Written informed consents were obtained from all the
parents of the subjects and each participant gave an oral consent to participate in the study.

2.4. Data Analysis

Data analyses were performed with SPSS 26.0 [3,40]. Significance was accepted at the
5% level (p < 0.05). Dependent sample t-test for both groups were performed. Afterwards,
a multivariate analysis of covariance was performed with group as the independent
variable, post-test scores (T1) as the dependent variables, and pre-test scores (T0) as
covariates. Moreover, the three ANCOVAs univariates, one for each measure of interest,
were then added.

3. Results

Dependent sample t-tests for both groups revealed that the Gr2 produced larger
t-values than the Gr1 for all three measures and that both groups showed a significant
reduction of the scores (see Table 2 and Figure 1).
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Table 2. Dependent sample t-test for the three questionnaires.

T0 T1

Scale Group Mean SD Mean SD t df p

SCARED
TCS 30.44 2.665 20.93 0.997 17.130 26 <0.05 *

MIND 30.96 2.564 14.00 1.271 28.716 26 <0.05 *

CDI
TCS 19.19 1.145 14.11 0.751 19.606 26 <0.05 *

MIND 18.70 1.171 14.11 0.751 21.852 26 <0.05 *

YSR
TCS 10.70 1.203 7.00 1.109 12.302 26 <0.05 *

MIND 10.78 1.086 4.93 1.141 18.885 26 <0.05 *
* The accepted significance is <0.05. Note: T0 (measurement collected before psychotherapy training),
T1 (measurement carried out 6 months after performing psychotherapy training).
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To further compare the treatments, a multivariate analysis of covariance was per-
formed with group as the independent variable, post-test scores (T1) as the dependent
variables, and pre-test scores (T0) as covariates. So, the group factor significantly pre-
dicted the post-test scores for SCARED, F (1,49) = 497.69, p < 0.05 (see Figure 2), and YSR,
F (1,49) = 39.09, p < 0.05 (see Figure 3), while the group had no effect on CDI at T1, p = 0.69
(see Figure 4). This meant that the two treatments differed in terms of symptoms both for
SCARED (Mean TCS = 20.91; Mean MIND =14.02) and YSR scale (Mean TCS = 6.96; Mean
MIND = 4.96), so that treatment with mindfulness led to less symptoms.
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As regards the three covariates:

− No significant effect of SCARED at T0 was found (p > 0.05) on the three post-test
scores;

− CDI did not have effect on SCARED and YSR at T1 (p > 0.05), but reached significance
on CDI at T1, F (1,49) = 4.09, p = 0.049;

− YSR did have a significant impact on SCARED at T1, F (1,49) = 4.83, p < 0.05, but not
on the others (p > 0.05).

The individual ANCOVAs conducted later further confirmed these results: only the
treatment factor explained the effect on the T1 scores for SCARED, F (1,51) = 485.3, p < 0.05,
and YSR, F (1,51) = 45.02, p < 0.05, but not for the CDI (p > 0.05). It seems that the decrease
in CDI scores in the post-test was due to the presence of treatment regardless of the
type. The covariate effect of CDI at pre-test was significant in the MANCOVA but not in
the individual ANCOVA (p > 0.05), probably because of the redistribution of explained
variance. The effect of the pre-test covariate was not significant (p > 0.05) in the other
two scales.

To sum up, the t-test showed a significant reduction in symptoms with both kinds of
treatment (see Table 1) for all symptoms scales (CDI, YSR and SCARED). However, the
treatment of Gr2 clearly reduced scores on the YSR and the SCARED questionnaires rather
than the treatment of Gr1.
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4. Discussion

The results of our study using t-tests showed a significant reduction in symptoms
with both types of treatment (see Table 1) for all symptom scales (CDI, YSR and SCARED).
However, by using a multivariate analysis of covariance with the group as an independent
variable, the post-test (T1) scores as dependent variables and the pretest (T0) scores as
covariates, the group factor significantly predicted scores at T1 for SCARED (see Figure 2)
and YSR (see Figure 3), while the group had no effect on CDI at T1 (see Figure 4). Fur-
thermore, the use of the individual ANCOVAs conducted subsequently further confirmed
these results: only the treatment factor explained the effect on T1 scores for SCARED and
YSR, but not for CDI (p > 0.05). It appears that the decrease in CDI scores at T1 was due to
the presence of treatment regardless of type. However, M-ERE treatment clearly reduced
scores on YSR and SCARED questionnaires rather than SCT treatment. Therefore, our
assumptions were supported by the results. Referring to previous studies, there is a lot
of research supporting the efficacy of mindfulness-based treatment in reducing anxiety in
adults in clinical and non-clinical populations [41–43]. However, there are few works that
demonstrate the effectiveness of mindfulness in the treatment of internalizing symptoms
(anxiety, stress and worries) in adolescents or in subjects with HFA, and there are no studies
investigating the effect of the combined treatment of mindfulness and rational emotional
education. Children and adolescents affected by HFA appear very vulnerable to social,
emotional and behavioral problems; therefore, it is necessary to intervene in order to reduce
the levels of stress and anxiety in this population and, also in this case, mindfulness could
prove to be an effective treatment. However, data on the efficacy of evidence-based inter-
ventions to reduce anxiety in such individuals are limited, especially for adolescents [44].
A study by Keng et al. [43] examined the effectiveness of using mindfulness by applying
it to clinical and non-clinical populations, and highlighted reduced levels of anxiety, de-
pression, anger, rumination, general psychological distress, cognitive disorganization and
post-traumatic avoidance symptoms. Authors also revealed an improvement in terms of
an increased sense of awareness and empathy, satisfaction with life and an improvement
in the quality of life of these individuals. Furthermore, such intervention proved to be
valid and efficient also in terms of costs and time, as well as helpful both for the subjects
and their families. A study conducted with parents of children with HFA investigated the
impact of mindfulness-based training [45]; the results showed that parental-reported stress
levels dropped significantly for five out of six mothers. Improvements in the quality of
family life after treatment have also been reported. Greater parental awareness remained
stable in both phases. At the end of parental training, a significant reduction was found
in the children’s total problem score on the Child Behavior Checklist (CBCL), along with
reductions in the children’s anxious symptomatology and thinking problems.

After parent-mediated child awareness training, further reductions in anxiety and
thinking problems was noted. Another study was conducted in parallel with adolescents
with HFA and their parents [46] following mindfulness-based training. After the awareness
intervention, parents reported an increase in conscious behavior (defined as observing,
describing, acting with awareness and non-reactivity), an increase in quality of life and
a reduction in parenting stress. Adolescents reported a significant decrease in post-test
rumination, which remained at follow-up. Parents reported that their children’s social
cognition, social communication and level of worries improved significantly post-test,
whereas their social responsiveness improved at follow-up. Despite these promising
results, few studies have investigated the effectiveness of implementing mindfulness-based
awareness interventions in individuals with HFA, and none are associated with rational
emotional education treatment.

Therefore, compared to existing studies, our study contributes to increasing knowl-
edge on the effectiveness of mindfulness-based interventions in these subjects. In fact, in
our study there was a general improvement in the internalizing symptoms of the boys both
after the SCT treatment and after the M-ERE intervention: more specifically, the treatment
with M-ERE clearly reduced the scores on the YSR and SCARED questionnaires relating to
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the symptoms internalizing/anxious. While, with regard to depressive symptoms (investi-
gated by the CDI), it seems that the decrease in CDI scores at T1 was due to the presence of
the treatment regardless of the type. In fact, in our work, while no significant differences
are observed between Gr1 and Gr2 as regards CDI at T1, the differences between the two
groups regarding SCARED and YSR at T1 appear to be significant. M-ERE treatment for
depressive symptoms worked, but the expected results were on par with SCT treatment,
which proved to be just as effective.

5. Limits and Conclusions

Overall, the results of our work highlight the efficacy of mindfulness-based interven-
tions in the treatment of internalizing symptoms in adolescents with HFA and specifically
show that an M-ERE intervention appears to be effective in managing anxiety to a greater
extent than treatment with SCT. However, M-ERE intervention appears to be equally
effective as SCT treatment in the management of depressive symptoms. Although the
outcomes offer insights on the improvement of treatments for HFA, our data need to be
considered with caution. In fact, a limitation of our study relates to the possible presence of
a test–re-test sensitization and, although six months had passed between one assessment
and another, we do not know whether a learning effect occurred and, eventually, in which
measure. Moreover, another limitation might refer to the types of psychotherapies com-
pared, being the mindfulness intervention more body-oriented than the SCT. Therefore,
future studies might limit the test-retest sensitization and implement treatments that ap-
pear comparable to a higher degree. In addition, in order to demonstrate the effectiveness
of the treatment, the duration of the follow-up could be increased up to one year with the
purpose to verify the maintenance of the skills developed and the possible generalization
of the results achieved.

In conclusion, we hope that future studies may aim at evaluating other interventions
for internalizing symptoms alleviation; for example, by including more holistic approaches
related to the body and not only to the cognitive functions with the overarching aim of
improving both the relationships and the quality of life of HFA adolescents.
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