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Autism spectrum disorder (ASD) is a neurodevelopmental disorder with an early onset
and a genetic and epigenetic component. ASD is characterized by deficits in socio-
emotional reciprocity, impaired verbal and non-verbal communication skills, and specific
difficulties in developing and maintaining adequate social relationships with peers.
Indeed, restricted, repetitive patterns of behavior, interests, or activities are required
by DSM-5 diagnostic criteria. Autistic people usually need an unchanging environment
(or in any case predictable and stable) and may have hypo- or hyper-sensitivity to
sensory inputs. The onset of clinical symptoms occurs during the early years of life.
Social skills competence is a significant therapeutic aim to be pursued when addressing
ASD core symptoms. Several considerable motor difficulties (87%) in people with autism
spectrum disorder in adulthood have been found. The Con-tatto project developed
a project addressing social, physical, and mental health difficulties in real-life walking
down the Francigena route for 9 days with 12 autistic people, by (1) Implementing
daily sessions of social skills training program whose abilities were addressed to be
immediately generalized and used throughout the day. (2) Educational movement and
walking activity programs were led by a fitness coach. (3) The creation of walking
peers’ social community with a strong and relevant impact on adults with ASD social
life respecting every person’s individuality. (4) Provision of social reinforcers to reduce
the stigma of people with autism and the experienced perception of low self-esteem,
especially when they are bullied.

Keywords: autism spectrum disorder ASD, motor skill, social skill, depression, social stigma

INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental disorder with an early onset and
a genetic and epigenetic components. ASD is characterized by deficits in socio-emotional
reciprocity, impaired verbal and non-verbal communication skills, and specific difficulties in
developing and maintaining adequate social relationships with peers. Indeed, restricted, repetitive

Frontiers in Psychiatry | www.frontiersin.org 1 April 2022 | Volume 13 | Article 846619

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2022.846619
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fpsyt.2022.846619
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2022.846619&domain=pdf&date_stamp=2022-04-28
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.846619/full
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


fpsyt-13-846619 April 26, 2022 Time: 15:10 # 2

Keller et al. Social-Motor Skills Training in Real-Life Project

patterns of behavior, interests, or activities are required by
DSM-5 (1) diagnostic criteria. Autistic people usually need
an unchanging environment (or in any case predictable and
stable) and may have hypo- or hyper-sensitivity to sensory
inputs. The onset of clinical symptoms occurs during the early
years of life.

Social skills competence is a significant therapeutic aim
to be pursued when addressing ASD core symptoms. This
complex system of abilities is a demanding goal to achieve for
people with ASD (1), especially when they reach adulthood.
This weakness in social skills domain is not due only to
cognitive impairment but rather to the paucity of evidence-
based programs during the developmental age that address
social communication and neuroatypical relationship affecting
individual functioning (2). Adults with ASD are more likely
to reach the adulthood with low functioning in everyday life
and in social communication skills because of the absence of
ecological and comprehensive habilitation programs conducted
during childhood and adolescence. In fact, an analysis carried
out on a large sample of autistic adults showed that the
interventions provided at developmental age were mainly non-
specific psychomotor and speech therapy interventions, if not
the total lack of treatment (3). Furthermore, improving social
communication and daily life functioning skills during adulthood
in an outpatient setting often leads to a lack of generalization
across facilities and people, so these abilities are not maintained
over time (4).

A recent study highlighted that, other than core symptoms,
secondary symptoms need to be considered by clinicians in adults
with ASD, such as motor skill deficits (5). Several considerable
motor difficulties (87%) in people with autism spectrum disorder
in adulthood have been found. These problems range from
an uncommon gait to problems with writing (6). Moreover,
people with autism spectrum disorder (ASD) are usually not
exposed to physical training as much as their typically developing
peers (7–9). According to the functional test assessment, many
students will need some extra type of support within their typical
day to reach consistent exercise levels (10). Finally, ASD or
comorbidities are connected to a higher risk of deterioration
in motor functioning abilities (11). These findings suggest that
the physical domain must be addressed when targeting autism
core symptoms. Habilitation processes also lack proper attention
to the body. Even though young adults with autism need to
perform daily motor and physical activity, this area is often
not adequately addressed. In fact, despite the essential role of
walking and other motor skills in daily life, a real postural
and movement analysis is not taken into consideration in the
evaluation of a young adult with ASD (12). Focusing on the
general mental health domain, an increased risk of health
complications and psychiatric disorders is documented in people
with ASD (13). Typically, people with ASD are three times more
likely to be diagnosed with depression and four times more
likely to suffer from anxiety disorders than healthy peers (Kaiser
Permanent in Oakland, California; 14, 15). Moreover, adults with
ASD seem to have a higher risk of psychiatric comorbidities
such as anxiety, depression, and attention deficit hyperactivity
disorder.

AIM AND HYPOTHESES

The Contatto project developed a project addressing social,
physical, and mental health difficulties by:

(1) Implementing daily session of social skills training
program whose abilities were addressed to be immediately
generalized and used throughout the day. Indeed, we
expected a qualitative increase in social skills observed by
trainers and participants.

(2) Educational movement and walking activity programs
were led by a fitness coach. Therefore, we expected an
improvement in all the physical test parameters.

(3) The creation of walking peers’ social community with a
strong and relevant impact on adults with ASD social life
respecting every person’s individuality.

(4) Provision of social reinforcers to reduce the stigma of
people with autism and the experienced perception of low
self-esteem, especially when they are bullied. A decreased
level of perceived depression and anxiety was expected
after the route.

MATERIALS AND METHODS

Participants
Fourteen adult people with autism were originally recruited
for the study. All people with ASD, with ASD levels 1 and
2 according to DSM 5 criteria and already known by the
Regional Center for Adults with Autism were included; the
unique exclusion criteria were the comorbidity with aggressive
and/or self-injuring behavior. During the preparation phase
two participants decided not to be involved anymore in the
project, one due to separation anxiety and the other because
of a new job. Therefore, the final sample was composed of
twelve people (n = 12, M = 23,5, DS = 5,4). In total, nine
out of twelve participants were diagnosed both with autism
and cognitive impairment (5 with mild and 4 with moderate
cognitive impairment), and three had autism without cognitive
impairment. In total, ten participants were male and two
females, six were living in a rural area while the other six
were in an urban area. All the participants were assessed by
the Regional Center for Adults with Autism in the Piedmont
Region before the beginning of the path. All the diagnoses
were made according to DSM-5 (1) criteria considering clinical
anamnesis, clinical interview, cognitive assessment with WAIS-
IV (16), diagnostic evaluation with ADI-R (17) and ADOS
module 4 (18) or RAADS (19). Program participation was free
of charge and all participants signed informed consent. All the
participants were provided with uniforms and several clothes
with the project logo, to improve the ability to program the
use of the clothes during the route. Moreover, each participant
was equipped with a rubberized bracelet with two group
leaders’ emergency telephone numbers. No participant used
the psychotropic drug during the project. At the end of the
project a film was realized (Sul sentiero blu/on the blue way by
Gabriele Vacis).
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Experimental Measures
After participants’ recruitment, a psychological and motor skills
assessment was led. Thereafter, the first phase included a year-
long training route and by the end of this phase, another physical
and motor skills assessment was conducted. The last, and second
part of the program included nine days walking route. A post-
route psychological and motor skills assessment was conducted
in order to evaluate post-intervention effects.

For the motor skills evaluation, The Functional Movement
Screen [FMS; (20)] tool was used. The FMS is a screening
instrument used to evaluate seven fundamental movement
patterns in individuals with no current pain complaint or
musculoskeletal injury. The FMS is not intended to diagnose
orthopedic problems, but rather to demonstrate opportunities for
improved movement in individuals. The screen is designed to
place an individual in extreme positions where movement deficits
become noticeable if appropriate stability and mobility are not
used. For research purposes, we used five out of seven movement
patterns assessments. Specifically, all the participants were tested
with (1) deep squat, (2) inline lounge, (3) shoulder mobility, (4)
active straight leg raise, and (5) rotary stability.

We also used the sit and reach test (21) as a measure of
flexibility of the lower back and hamstring muscles. Moreover,
The Queens College Step test was used as a measure of
cardiorespiratory or endurance fitness (22). The test is composed
of two parts, the first one is meant to measure the heartbeat when
the person is steady and before 3 min of physical activity. In the
second part, the heart rate is measured after the subject tries to
move up and down the step for 15 s trying to follow the rhythm
imposed by the metronome.

The STAI-Y-1 and the STAI-Y-2 (23) were used for the anxiety
evaluation. The STAI-Y-1 consists of 20 items that evaluate how
the participants feel “right now, at this moment.” STAI-Y-2
scale consists of 20 items that assess how the participant feels
“generally.” All the items are scored on a 4-point Likert scale.

FIGURE 1 | Social skills training program.

Beck Depression Inventory 2nd Edition was used for
depression assessment. The scale is composed by 21 items
evaluating cognitive, somatic, and emotional aspects of
depression (24).

The 23-item PedsQL 4.0 Generic Core Scales Young Adult
Version was used to assess participants’ quality-of-life. The
PedsQL is composed by 4 domains: (1) physical functioning
(eight items); (2) emotional functioning (five items); (3) social
functioning (five items); and (4) work/school functioning (five
items). The PedsQL 4.0 Young Adult Version was designed as a
self-report measure for ages 18–25 years (25).

Regarding the motor skills and psychological assessment, all
participants were tested before the first phase of the motor
training. Moreover, 1 week before the beginning of the second
phase which included the 1-week route, the motor skills of
the entire sample population were re-evaluated. Eventually, the
motor skills and psychological evaluation was conducted 1 week
after the second phase as a post-intervention assessment.

Treatment
The first phase of the project included a year-long physical
training, with a fitness coach with a degree in physical training
science. The treatment consisted of 3–4 h of walking route around
the Turin area. The training program was at first monthly, then
fortnightly, and in the last 2 months once a week. At first, walking
routes were made in the urban areas, then in a rural environment
with a progressive increase of the kilometers starting from 10 km
up to 20 km in the last training sessions with an increase of
approximately 2 km per month. The training sessions lasted from
March 2020 to May 2021.

The second phase included a walking route for 235 km along
paths and roads down to the Francigena route in May–June 2021.
The route was divided into nine stages with an average of 26 km
per day of walking. The route started from Proceno (on the
border between Tuscany and Lazio) and continued until Piazza
San Pietro in Rome.

The leaders’ team were a psychiatric doctor (Head of the
Regional Center for Adults with Autism in the Piedmont
Region), two educators, a nurse, a fitness coach, and four
volunteers from the Rotary Club District 2031. A film
documentation team was present, previously authorized by the
participants and family members in order to film every part
of the route.

A manualized social skills training program was run daily
during the route (26). The social abilities table is presented in
Figure 1. The sessions were held approximately 2 h per day
depending upon the situations and places (hostels, parks, and
open countryside). A behavioral skill training (27) procedure
was used in order to teach all social abilities. The method
consists of several steps: instructions, modeling, rehearsal, and
feedback. Indeed, role-playing was used as a key technique to
let participants experience and try the newly learned abilities.
Generalization was encouraged across participants, places, and
people. The group conductor was always the same and all
participants have always joined the sessions. During the project,
the participants received verbal prompts and social reinforcement
all day long from trainers.
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TABLE 1 | Descriptive analyses of psychological and motor tests of the entire sample (n = 12).

Mean (T0 | T1 | T2) SD (T0 | T1 | T2) Min (T0 | T1 | T2) Max (T0 | T1 | T2)

Bend and reach −17.9 | 19.3 | 18.8 17.2 | 11.9 | 11.8 −41 | 4 | 3 12 | 34 | 35

Queens college step test rest 86.2 | 84.4 | 87.6 9.01 | 7.65 | 12.1 74 | 71 | 65 104 | 100 | 104

Queens college step test effort 116 | 115 | 119 13.7 | 13.4 | 16.2 103 | 90 | 98 137 | 139 | 145

Deep squat 1.5 | 1.75 | 1.83 0.67 | 0.62 | 0.71 1 | 1 | 1 3 | 3 | 3

In-line lunge test 2.08 | 2.50 | 2.58 0.79 | 0.52 | 0.51 1 | 2 | 2 3 | 3 | 3

Shoulder mobility (left) −13.8 | −9.5 | −6.5 14.2 | 7.56 | 8.26 −40 | −19 | −19 3 | 4 | 6

Shoulder mobility (right) −12.8 | −6.17 | −2.58 20.7 | 7.81 | 6.89 −67 | −16 | −14 11 | 10 | 10

Shoulder mobility 2.25 | 2.42 | 2.58 1.06 | 0.66 | 0.51 0 | 1 | 2 3 | 3 | 3

Active straight leg raise 1.83 | 1.83 | 1.92 0.71 | 0.71 | 0.79 1 | 1 | 1 3 | 3 | 3

Rotary stability 2.17 | 2.58 | 2.92 1.11 | 0.51 | 0.28 0 | 2 | 2 3 | 3 | 3

FMS total score 9.83 | 11.1 | 11.8 2.95 | 2.19 | 1.90 6 | 8 | 9 15 | 15 | 15

STAI-Y1 35.64 | 35.08 6.31 | 12.99 27 | 21 47 | 67

STAI-Y2 44.18 | 39.67 9.69 | 14.64 28 | 24 62 | 67

BDI-II 9.18 | 4.92 7.08 | 6.29 1 | 0 21 | 18

PedsQL 13.95 | 22.50 5.09 | 10.24 4 | 6 21 | 45

STAI-Y1, state anxiety inventory–Y form; STAI-Y2, trait anxiety inventory–Y form; BDI-II, beck depression inventory II; PedsQL, pediatric quality of life inventory 4.0 young
adult version.

The leaders group lived with participants 24 h per day.
The latter were walking together, eating together, and sleeping
together with the leaders at night.

Throughout the journey, the group was accompanied by the
local guides and followed by a car for any support needs. In fact,
the car was equipped with an advanced emergency medical kit,
whereas the doctor (psychiatrist) and the nurse of the group had
an emergency and first aid kit with themselves. The psychiatrist
had specific training for remote rescue.

The group was welcomed by the local public authorities in
most of the cities it went through. Indeed, in Rome, the group met
parliamentarians, state senators, and the Minister for Disabilities
and had a private audience with Pope Francis.

The path and the project were broadcasted on a dedicated
Facebook page (link).

RESULTS

Descriptive analyses of psychological and motor tests of the
entire sample are presented in Table 1. Motor performances were
assessed three times while the psychological aspects only at the
beginning of the training program and at the end of the route.

We performed four one-tailed paired t-test to analyze the
mean differences between scores collected before and after the
activities. For the analysis, we considered the STAI-Y1 and
STAI-Y2 scores, BDI-2, and PedsQL scores. Results showed
that BDI-II scores were significantly lower (p < 0.05) after the
entire program. Meanwhile, scores concerning the quality-of-
life (PedsQL) significantly improved after the activity (for the
test of quality-of-life p < 0.05). No significant differences were
detected when considering state anxiety during the assessment.
Indeed, trait anxiety was not statistically different before and
after the program.

For the motor tests, we ran a repeated measures ANOVA test
that compares means across one or more variables that are based

on repeated observations. In our study, we tested participants
1 week before the beginning of the training route, 1 week before
the 9 days route, and 1 week after the 9 days route. Results
shown in Table 2 highlight statistical differences across means
in the following test: bend and reach (p < 0.001), deep squat
(p = 0.031), in line lunge test (p = 0.014), left shoulder mobility

TABLE 2 | Paired samples t-test for psychological measures and repeated
measures Anova for motor tests.

Paired samples
T-Test

Statistic Df p

STAI-Y1 (T0) STAI-Y1 (T1) 0.181 11.0 0.860

STAI-Y2 (T0) STAI-Y2 (T1) 1.076 11.0 0.305

BDI-II (T0) BDI-II (T1) 3.192 11 0.009*

PedsQL (T0) PedsQL (T1) −2.928 11 0.014*

Repeated measure
anova test

Sum of
squares

df Mean
square

F p

Bend and reach 10954 2 5477 20.0 <0.001*

Queen college step test
rest

60.4 2 30.2 0.493 0.617

Queen college step test
effort

129 2 64.4 0.569 0.574

Deep squat 0.722 2 0.3611 4.09 0.031*

In line lunge test 1.72 2 0.861 5.25 0.014*

Shoulder mobility (left) 318 2 159.2 3.59 0.045*

Shoulder mobility (right) 649 2 325 3.18 0.061

Shoulder mobility 0.667 2 0.333 0.786 0.468

Active straight leg raise 0.0556 2 0.0278 1.000 0.384

Rotary stability 3.39 2 1.694 5.12 0.015*

FMS total 24.5 2 12.25 7.74 0.003*

STAI-Y1, state anxiety inventory–Y form; STAI-Y2, trait anxiety inventory–Y form;
BDI-II, beck depression inventory II; PedsQL, pediatric quality of life inventory 4.0
young adult version. *p < 0.05.
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(p = 0.045), rotary stability (p = 0.015), and FMS total (p = 0.003).
No differences were detected for Queens College Step Test in both
conditions, shoulder mobility test and active straight leg raise test.

DISCUSSION

The innovations of this project were to implement in a real-
life group context a structured activity of social skills usually
carried out only on an outpatient basis and to treat structured
motor training in a natural environment for an extended
period. Addressing social deficits and physical health problems,
especially motor deficits, in a real-life project clinically improved
people with ASD social, physical, and mood difficulties. These
results represent an interesting starting point for similar projects
aiming to consider the person with a comprehensive perspective.
In fact, projects like this can parallel work in a habilitative
viewpoint on autism core symptoms and on ASD side symptoms.

The strength of this study was to allow the participants to
generalize during everyday life the social skills acquired during
training sessions. Furthermore, they received constant verbal
prompts from trainers and social reinforcement from peers and
trainers when they exhibited the skills learned. Trainers observed
a qualitative clinically relevant social behaviors improvement and
less severe stereotypies. Another important result of the project
was to have the possibility to obtain more clinical information
on the participants’ use of social skills in real-life compared
with the outpatient setting. Likewise, being welcomed by the
local authorities of most of the municipalities along the way, by
senators and parliamentarians, the Minister for Disabilities from
the Italian Republic, and by Pope Francis in a private audience
represented a significant social reinforcement for the participants.

Participants enjoyed the project especially for being
able to overcome their difficulties and improve their
relationship with peers.

Finally, the results highlight the statistically significant
improvement in quality-of-life and mood. These results are in
line with other studies demonstrating the beneficial effect of
physical training in reducing anxiety and depression (28, 29).
The statistically significant results of exercise as a treatment for
mild-to-moderate depression provide support to the notion that
a cognitive-behavioral intervention can have a substantial effect
on mental wellbeing.

For what concerns state anxiety, this was not statistically
different before and after the route, indicating that contingent
anxiety effects did not affect the compilation of the questionnaire.
However, in the case some uncontrolled anxiety effects had been
present during the compilation, the intensity was presumably the
same in both experimental conditions.

Aside from the promising results of this initiative, sharing
images of the journey in real-time on Facebook and after with the

film represented a possibility to spread a positive image of autism,
of people who, regardless of their difficulties, walked, lived, and
above all had fun together, to fight against the stigma of disability.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Regione Piemonte, ASL Città di Torino. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

RK contributed to conception and design of the study and wrote
the manuscript. FA, GC, and EN organized the database and
performed the statistical analysis, and contributed to writing the
manuscript. LS revised the manuscript. RK, FA, CF, RC, CG, and
ML collected the data. All authors contributed to manuscript
revision, read, and approved the submitted version.

FUNDING

Rotary Club 2031 district helped fund open access publication
fees.

ACKNOWLEDGMENTS

We thank Rotary Club District 2031, Carmelo Velardo, Luca
Rivoira, Milly Cometti, Michelangelo De Blasio for the logistic,
project planning and economic support. We also thank BB
Boys, Edith Schlanger, the Association via Francigena in Tuscia,
San Lazzaro Italian Corp Civitas Romae for support; Graziano
Lomagistro for the contribution to project planning; the sponsors
who provided technical equipment to the participants; Michele
Fornasero, Gabriele Vacis, Francesca Portalupi, Francesca
Cisotto for making the film; the Administration of Proceno,
Acquapendente, Bolsena, Viterbo, Sutri, Monterosi, Formello, La
Storta-Roma for the welcome and support; and Pope Francis,
the Senate and the Parliament of the Italian Republic and the
Minister for Disabilities for the welcome.

REFERENCES
1. APA. Diagnostic and Statistical Manual of Mental Disorders. 5th ed. Arlington,

VA: American Psychiatric Association (2013).

2. Laxman DJ, Taylor JL, DaWalt LS, Greenberg JS, Mailick MR. Loss in
services precedes high school exit for teens with autism spectrum disorder:
a longitudinal study. Autism Res. (2019) 12:911–21. doi: 10.1002/aur.
2113

Frontiers in Psychiatry | www.frontiersin.org 5 April 2022 | Volume 13 | Article 846619

https://doi.org/10.1002/aur.2113
https://doi.org/10.1002/aur.2113
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


fpsyt-13-846619 April 26, 2022 Time: 15:10 # 6

Keller et al. Social-Motor Skills Training in Real-Life Project

3. Keller R, Chieregato S, Bari S, Castaldo R, Rutto F, Chiocchetti A,
et al. Autism in adulthood: clinical and demographic characteristics of
a cohort of five hundred persons with autism analyzed by a novel
multistep network model. Brain Sci. (2020) 10:416. doi: 10.3390/brainsci1007
0416

4. Taylor JL, Pezzimenti F, Burke MM, DaWalt LS, Lee CE, Rabideau C.
Development, feasibility, and acceptability of a nationally relevant parent
training to improve service access during the transition to adulthood for youth
with ASD. J Autism Dev Disord. (2021) 7:1–12. doi: 10.1007/s10803-021-05
128-z

5. Bhat AN. Is motor impairment in autism spectrum disorder distinct from
developmental coordination disorder? A report from the SPARK study. Phys
Ther. (2020) 100:633–44. doi: 10.1093/ptj/pzz190

6. Piedimonte A, Conson M, Frolli A, Bari S, Della Gatta F, Rabuffetti M, et al.
Dissociation between executed and imagined bimanual movements in autism
spectrum conditions. Autism Res. (2018) 11:376–84. doi: 10.1002/aur.1902

7. Bandini LG, Gleason J, Curtin C, Lividini K, Anderson SE, Cermak SA,
et al. Comparison of physical activity between children with autism spectrum
disorders and typically developing children. Autism. (2013) 17:44–54. doi:
10.1177/1362361312437416

8. Pan C. Age, social engagement, and physical activity in children with autism
spectrum disorders. Res Autism Spectr Disord. (2009) 3:22–31. doi: 10.1016/j.
rasd.2008.03.002

9. Pan C, Tsai CL, Hsieh KW. Physical activity correlates for children with autism
spectrum disorders in middle school physical education. Res Q Exerc Sport.
(2011) 82:491–8. doi: 10.1080/02701367.2011.10599782

10. St John T, Dawson G, Estes A. Brief report: executive function as a predictor
of academic achievement in school-aged children with ASD. J Autism Dev
Disord. (2018) 48:276–83. doi: 10.1007/s10803-017-3296-9

11. Piven J, Rabins P. Autism spectrum disorders in older adults: toward defining
a research agenda. J Am Geriatr Soc. (2011) 59:2151–5. doi: 10.1111/j.1532-
5415.2011.03632.x

12. Cashin A, Buckley T, Trollor JN, Lennox N. A scoping review of what is known
of the physical health of adults with autism spectrum disorder. J Intell Disabil.
(2018) 22:96–108. doi: 10.1177/1744629516665242

13. Starkstein S, Gellar S, Parlier M, Payne L, Piven J. High rates of parkinsonism
in adults with autism. J Neurodev Disord. (2015) 7:29. doi: 10.1186/s11689-
015-9125-6

14. Croen LA, Zerbo O, Qian Y, Massolo ML, Rich S, Sidney S, et al. The health
status of adults on the autism spectrum. Autism. (2015) 19:814–23. doi: 10.
1177/1362361315577517

15. Keller R, Borroz E, Chieregato S. Depressive disorders and ASD, 77-87.
In: Keller R editor, Psychopathology in Adolescents and Adults with Autism
Spectrum Disorders. Berlin: Springer (2019).

16. Orsini A, Pezzuti L. WAIS-IV. Contributo Alla Taratura Italiana (16–69)
(WAIS-IV, Contribution to the Italian Standardization, Ages 16–69). Firenze:
Giunti OS (2013).

17. Rutter M, Le Couteur A, Lord C. Autism Diagnostic Interview–Revised. Los
Angeles, CA: Western Psychological Services (2003).

18. Lord C, Rutter M, DiLavore PC, Risi S. Autism Diagnostic Observation
Schedule. Los Angeles, CA: Western Psychological Serivices (2002).

19. Ritvo RA, Ritvo ER, Guthrie D, Ritvo MJ, Hufnagel DH, McMahon W, et al.
The ritvo autism asperger diagnostic scale-revised (RAADS-R): a scale to assist

the diagnosis of autism spectrum disorder in adults: an international validation
study. J Autism Dev Disord. (2011) 41:1076–89. doi: 10.1007/s10803-010-
1133-5

20. Kraus K, Schütz E, Taylor W, Doyscher R. Efficacy of the functional
movement screen. J Strength Cond Res. (2014) 28:3571–84. doi: 10.1519/JSC.
0000000000000556

21. Wells KF, Dillon EK. The sit and reach. A test of back and leg
flexibility. Res Q. (1952) 23:115–8. doi: 10.1080/10671188.1952.1076
1965

22. McArdle WD, Katch FI, Pechar GS, Jacobson L, Ruck S. Reliability
and interrelationships between maximal oxygen uptake, physical work
capacity and step test scores in college women. Med Sci Sports. (1972) 4:
182–6.

23. Pedrabissi L, Santinello M. Inventario per L’ansia di «Stato» e di «Tratto»:
Nuova Versione Italiana Dello STAI Forma Y: Manuale. Firenze:
Organizzazioni Speciali (1989).

24. Beck AT, Steer RA, Garbin MG. Psychometric properties of the Beck
depression inventory: twenty-five years of evaluation. Clin Psychol Rev. (1988)
8:77–100. doi: 10.1016/0272-7358(88)90050-5

25. Varni JW, Limbers CA. The PedsQLTM 4.0 generic core scales young adult
version: feasibility, reliability and validity in a university student population. J
Health Psychol. (2009) 14:611–22. doi: 10.1177/1359105309103580

26. Castaldo R, Bari S, Tocchi G, Keller R. Manuale di Social Skills Training. Milan:
Edra Editore (2021).

27. Dib N, Sturmey P. Behavioral skills training and skill learning. In: Seel NM
editor. Encyclopedia of the Sciences of Learning. Boston, MA: Springer (2012).
doi: 10.1007/978-1-4419-1428-6\_644

28. Jorm AF, Christensen H, Griffiths KM, Parslow RA, Rodgers B, Blewitt KA.
Effectiveness of complementary and self-help treatments for anxiety disorders.
Med J Aust. (2004) 181(7 Suppl.):S29–46. doi: 10.5694/j.1326-5377.2004.
tb06352.x

29. Lawlor D, Hopker S. The effectiveness of exercise as an intervention in the
management of depression: systematic review and meta-regression analysis of
randomized controlled trials. BMJ. (2001) 322:763–7. doi: 10.1136/bmj.322.
7289.763

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Keller, Ardizzone, Finardi, Colella, Genuario, Lopez, Salerno,
Nobile and Cicinelli. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org 6 April 2022 | Volume 13 | Article 846619

https://doi.org/10.3390/brainsci10070416
https://doi.org/10.3390/brainsci10070416
https://doi.org/10.1007/s10803-021-05128-z
https://doi.org/10.1007/s10803-021-05128-z
https://doi.org/10.1093/ptj/pzz190
https://doi.org/10.1002/aur.1902
https://doi.org/10.1177/1362361312437416
https://doi.org/10.1177/1362361312437416
https://doi.org/10.1016/j.rasd.2008.03.002
https://doi.org/10.1016/j.rasd.2008.03.002
https://doi.org/10.1080/02701367.2011.10599782
https://doi.org/10.1007/s10803-017-3296-9
https://doi.org/10.1111/j.1532-5415.2011.03632.x
https://doi.org/10.1111/j.1532-5415.2011.03632.x
https://doi.org/10.1177/1744629516665242
https://doi.org/10.1186/s11689-015-9125-6
https://doi.org/10.1186/s11689-015-9125-6
https://doi.org/10.1177/1362361315577517
https://doi.org/10.1177/1362361315577517
https://doi.org/10.1007/s10803-010-1133-5
https://doi.org/10.1007/s10803-010-1133-5
https://doi.org/10.1519/JSC.0000000000000556
https://doi.org/10.1519/JSC.0000000000000556
https://doi.org/10.1080/10671188.1952.10761965
https://doi.org/10.1080/10671188.1952.10761965
https://doi.org/10.1016/0272-7358(88)90050-5
https://doi.org/10.1177/1359105309103580
https://doi.org/10.1007/978-1-4419-1428-6\_644
https://doi.org/10.5694/j.1326-5377.2004.tb06352.x
https://doi.org/10.5694/j.1326-5377.2004.tb06352.x
https://doi.org/10.1136/bmj.322.7289.763
https://doi.org/10.1136/bmj.322.7289.763
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

	Real-Life Social-Skills Training and Motor-Skills Training in Adults With Autism Spectrum Disorder: The Con-Tatto Project Walking Down the Francigena Route
	Introduction
	Aim and Hypotheses
	Materials and Methods
	Participants
	Experimental Measures
	Treatment

	Results
	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References




