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Abstract
Background The main traits of Autism Spectrum Disorder (ASD) are difficulties in social communication and interactions. 
Autism is frequently related to motor impairments. In the last decades, to develop and promote the social and motor skills 
of autistic people, several sports training programmes have been designed. In the present systematic narrative review, we 
aimed at providing an overview of studies evaluating the effectiveness of these sports training programmes to synthesize 
their strengths and weaknesses.
Method To formulate the eligibility criteria for the systematic review, the PICO protocol was used. The PRISMA protocol 
was applied to four databases for the search strategy. 30 papers were reviewed, and their main features were tabulated and 
critically discussed.
Results Findings highlighted that 8 types of sports were applied to autistic individuals and that the majority of them were 
focused on two individual sports (i.e., swimming and horseback riding). In sum, findings revealed that sports training pro-
grammes provided positive benefits both on motor/social skills as well as on autistic traits (e.g., repetitive behaviours) and 
individual functioning. The narrative synthesis revealed also that future studies should enroll more autistic females and pre-
schoolers. To encourage the social inclusion of autistic individuals, a group of typically developing peers should be involved 
in future sports training programmes.
Discussion In conclusion, professionals trained on autistic traits and knowledgeable in the target sport are required; consulta-
tions with the autistic community as guidance for designing novel sports training programmes are recommended.
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Introduction

Autism Spectrum Disorder (ASD) is a neurodevelopmen-
tal disorder characterised by communication and social 
interaction deficits as well as a pattern of repetitive 
behaviours and restricted activities/interests [1]. Autis-
tic individuals often show difficulties in social relations 

[2–5], impairments in socio-emotional reciprocity [6], 
and poor interest in peers [7]. They also show stereotypes 
and ritualised patterns of behaviours [5] and hyper- and/
or hypo-reactivity to environmental sensory inputs.

Although not included in diagnostic criteria, fine and gross 
motor difficulties [8•, 9], lack of postural control [10, 11], 
unstable balance [12], gait cycle abnormalities [13], hypoto-
nia [14], and lack of motor coordination [15, 16] are shown 
by autistic individuals. A large number of studies [17–22] 
reported that motor difficulties may be one of the signs of 
risk for the early detection of autism. These motor difficulties 
are present since childhood [8•, 23, 24] and they persist into 
adulthood [25].

Due to the complexity and pervasiveness of the 
autistic disorder, recent research [26] suggested that 
combined strategies [e.g., the STAR programme; [26]] 
may be successful to reduce and mitigate autistic symp-
tomatology. For instance, psychological interventions 
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devoting attention to the enhancement of socio-com-
municative skills could be supported by other activities 
(e.g., speech therapy) involving other social partners. In 
this vein, sports training designed for autistic individuals 
can be used as a vehicle to improve their socio-commu-
nicative skills [27, 28] promoting and generalising the 
skills learned in therapeutic settings.

The positive cascade effects of sports activity on cog-
nitive functioning and mental/medical health in typically 
developing individuals were demonstrated [29, 30]. Regard-
ing autistic people, the positive impact of sports activity 
was reported in terms of reduced motor difficulties [31], 
improvement of cognitive functioning [32, 33], and emo-
tional/behavioural adjustment [34–36].

Although the gains of sports activities for autistic indi-
viduals concerning motor [37–40] and social skills [41•, 
42•, 43•, 44] were demonstrated, their effective engage-
ment in sports activities met two interrelated barriers. The 
first one is related to the motor difficulties (e.g., difficulties 
in balance, gait, speed, and motor control) that prevent 
their involvement in sports. For instance, their clumsiness 
makes them slow in carrying out motor tasks [45] warding 
off the fulfilment of the performance. The second barrier 
concerns the social and communicative difficulties which 
lead autistic individuals to not spontaneously engage them-
selves in sports activities, specifically when other peers are 
involved. By these two obstacles, a vicious cycle arises 
which negatively encourages their social withdrawal [46].

Designing sports training programmes promoting 
motor and social skills simultaneously may be the pri-
mary effort of the field of research on this topic. Thus, 
providing a narrative synthesis of the studies evaluating 
the effectiveness of sports training was deemed to be 
most adequate. To the best of our knowledge, only one 
narrative review on this topic has been carried out [47]. 
Although this review afforded an important contribution 
to the issue, several limitations may be highlighted. To 
be accurate, only four studies [48–51] on soccer were 
reviewed by searching three databases. In addition, only 
studies published during a short time range of publication 
were extracted (i.e., 2016–2019). Although this narrative 
review considered the effectiveness of team sports, whose 
benefits are undeniable [52], it did not cover the relevant 
literature on the topic adequately.

With this in mind, we conceived the current narrative 
review to synthesise studies published in the last 13 years 
(2010–2022) evaluating the effectiveness of sports train-
ing programmes designed for autistic children and ado-
lescents. We searched only for studies aimed at improving 
both motor and social skills of participants. The main 
purpose of the present review was to extract their main 
strengths and weaknesses to encourage and provide rec-
ommendations for future research.

Method

Search Strategy

Despite the narrative nature of the current review, two stand-
ardised protocols were applied. To extract studies to review, 
the Preferred Reporting Items for Systematic Review and 
Meta-Analysis [PRISMA; [53]]. Furthermore, the methodol-
ogy used followed a published protocol [54]. To define the 
eligibility criteria the PICO protocol was applied.

The electronic search was carried out using four databases 
(Education Resources Information Center, PubMed, Scopus, and 
Web of Science). The keywords combined by boolean operators 
were: ‘autis*’ OR ‘autis* condition’ OR ‘Asperger’ AND ‘sport*’, 
‘individual sport*’, ‘team sport*’, ‘exercise’, ‘physical exercise’, 
‘football’, ‘basketball’, ‘handball’, ‘swimming’, ‘horseback riding’, 
‘martial art*’, ‘athletics’, ‘golf’, ‘social skill*’, ‘motor skill*’.

The PICO protocol was used to examine the content of the 
reviewed papers. To be accurate:

Population: children and adolescents with autism 
aged ≤ 18 years;
Intervention: studies evaluating the effectiveness of the 
sports training programmes;
Comparison: differences between the group who trained in 
the sports and who did not;
Outcome: motor and social skills.

According to the protocol, a set of predefined inclusion crite-
ria were: (i) studies investigating the effectiveness of individual 
and team sports involving autistic children and adolescents; (ii) 
studies that evaluate the effectiveness of individual and team 
sports involving autistic children and adolescents focused on 
social skills and motor simultaneously; (iii) year of publication 
ranging from 2010–2022; (iv) published paper in peer-reviewed 
journals; (v) paper written in English. Exclusion criteria were 
defined as follows: (i) studies focused on sports training involv-
ing autistic adults (age > 18 years) or only typically developing 
(TD) individuals; (ii) studies examining the effectiveness of the 
psychomotor intervention; (iii) studies aimed at investigating 
the effectiveness of individual and team sports only on motor 
skills in the autistic population; (iv) dissertation and conference 
papers; (v) publications that are not in peer-reviewed journals.

The selection multi-step procedure for which studies were 
included in the review has been summarised in Fig. 1.

Selection of the Studies

The second author (CM) carried out the electronic search, 
extracted 265 records from all databases, and tabulated them 
in an Excel file. An additional hand search was performed to 
incorporate another 52 records according to the reference lists 
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of reviewed studies. The first (AL) and the second author (CM) 
screened the records independently to remove the duplicates 
(n = 63) and, according to the pre-defined inclusion and exclu-
sion criteria, they removed 224 papers. The agreement between 
authors was high (Cohen’s k = 0.90). In case of disagreement, 
the last author (FL) arbitrated. Finally, 30 papers (marked with 
• in the reference list) were included in the narrative review [8•, 
41•, 42•, 43•, 55•, 56•, 57•, 58•, 59•, 60•, 61•, 62•, 63•, 64•, 
65•, 66•, 67•, 68•, 69•, 70•, 71•, 72•, 73•, 74•, 75•, 76•, 77•, 
78•, 79•, 80•].

Data Synthesis

The paragraph on the results was structured in 5 sections 
according to the main information reported in Table 1. Firstly, 
we described the content of the Table. Then, we summarised 
the main findings regarding the countries where the studies 

were carried out, the type of sport considered, and the partici-
pants’ characteristics. The third section consists of the training 
information and the studies’ purposes. The fourth one included 
the studies’ design and measures administered. The last section 
consisted of the synthesis of the main studies’ findings.

Results

Table 1 summarises all information regarding the included 
papers according to two criteria. Firstly, we grouped the sports 
in alphabetical order (i.e., athletics, basketball, football, golf, 
handball, horseback riding, martial arts, and swimming), and 
secondly, for each sport, we grouped the papers chronologically 
(from newest publication to oldest one) and in alphabetical order 
of the first author’s name for papers published in the same year.

Fig. 1  PRISMA 2020 
flow diagram for new sys-
tematic reviews which 
included searches of databases 
and registers only. *Consider, 
if feasible to do so, report-
ing the number of records 
identified from each database 
or register searched (rather 
than the total number across all 
databases/registers). From: Page 
MJ, McKenzie JE, Bossuyt 
PM, Boutron I, Hoffmann 
TC, Mulrow CD, et al. The 
PRISMA 2020 statement: an 
updated guideline for reporting 
systematic reviews. https:// doi. 
org/ 10. 1136/ bmj. n71. For more 
information, visit: http:// www. 
prisma- state ment. org/

Records identified from*:
ERIC (n = 36)
PubMed (n = 42)
Scopus (n = 116)
Web of Science (n = 71)
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Additional hand-search:
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Records removed before 
screening:
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Reports sought for retrieval
(n = 254)
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In sum, Table 1 reports: the authors and the publication 
year, the peer-reviewed journal where the study was pub-
lished, the country where the study has been conducted, the 
sample descriptive information (i.e., sample size, gender 
distribution, participants’ mean age, standard deviation, and 
age range), the training duration, the study purposes, the 
measure(s) administered, and the main study findings.

Countries where the Studies were Carried Out, 
the Type of Sports, and the Participants

The majority of the studies (n = 24) were carried out in 
countries of the Global North.

Eight studies were detected from the reviewed studies. Three 
of them were team sports (i.e., basketball, football, and handball) 
and the remaining ones were individual sports (i.e., athletics, golf, 
horseback riding, martial arts, and swimming). Among the latter, 
swimming [41•, 56•, 62•, 65•, 66•, 70•, 74•, 78•] and horseback 
riding [8•, 42•, 57•, 58•, 59•, 60•, 68•, 71•, 75•] were the most 
popular sports considered by the literature. Few studies evalu-
ated the effectiveness of athletics [79•], basketball [64•, 67•, 76•, 
77•], football [55•, 61•, 72•, 73•], golf [80•] handball [43•], and 
martial arts [63•, 69•] on motor and social skills.

Concerning the participants’ characteristics, as reported 
by all authors of the reviewed studies, the involved autistic 
children and adolescents had previously received a diagnos-
tic evaluation by the healthcare service.

Regarding the sample characteristics, we resumed informa-
tion on the size, gender distribution, and age. The sample size 
varied from 2 to 33 participants in the majority of the studies, 
whereas the other ones involved a medium-large sample size. 
For instance, three studies [57•, 58•, 75•] on horseback riding 
involved 42, 45, and 116 children respectively. Two studies on 
football [72•, 73•] recruited 35 and 40 children respectively and 
only one study on athletics [79•] enrolled 46 participants. Only 
one case report [78•] was included in the narrative review. A 
consideration of the sample concerned its composition. Specifi-
cally, as seen in Table 1, 13 studies [42•, 43•, 55•, 56•, 59•, 
61•, 63•, 66•, 67•, 68•, 70•, 79•, 80•] evaluated the effective-
ness of sports training only on the experimental group. Sixty-
six studies [8•, 41•, 57•, 58•, 60•, 62•, 64•, 65•, 69•, 71•, 
72•, 73•, 74•, 75•, 76•, 77•] compared the group who trained 
in sports to the group who did not. With regards to the gender 
distribution, in line with the gender ratio of autism (4:1), in all 
studies, the autistic group consisted of males predominantly. 
Only two studies [56•, 61•] did not report the information. 
When the participants’ age range was considered, findings 
reported that it varied consistently among reviewed studies. To 
be accurate, three studies [64•, 77•, 78•] enrolled only pre-
schoolers (age < 5 years) and 11 studies [8•, 41•, 42•, 43•, 55•, 
61•, 62•, 67•, 68•, 71•, 74•] involved schoolers (age range 
6–13 years). Again, 4 studies [56•, 65•, 66•, 76•] recruited both 
preschoolers and schoolers (age range 3–9 years). Participants 

aged 5–17 years were enrolled in 12 studies [57•, 58•, 59•, 60•, 
63•, 69•, 70•, 72•, 73•, 75•, 79•, 80•] and only one study [80•] 
recruited participants aged 6–24 years.

Training Information and Studies’ Purposes

Each sports training programme lasted from 7 to 24 weeks. 
The majority of the studies opted for a training period of 
12 weeks. Each training session lasted 45 to 90 min and the 
weekly training varied from 1 to 5 days.

Regarding the studies’ purposes, we included in the 
review only studies investigating the effectiveness of sports 
training in improving both motor and social skills simulta-
neously in autistic children and adolescents. Nevertheless, 
the reviewing process emphasised that the additional goal 
of some studies was to promote other individuals’ out-
comes. For instance, repetitive behaviours or stereotypes 
[41•, 59•, 63•, 64•, 65•], executive functions [58•, 64•, 
71•, 76•], sleep–wake- and eating-related routines [77•], 
and quality of life [79•] were the pivotal considered.

Studies’ Designs and Measures Administered

As can be seen in Table 1, all studies included in the current 
narrative review applied a longitudinal design. To be specific, 23 
studies [8•, 41•, 42•, 55•, 56•, 57•, 58•, 59•, 60•, 63•, 64•, 68•, 
70•, 71•, 72•, 73•, 74•, 75•, 76•, 77•, 78•, 79•, 80•] applied 
a pre-post-test (ABA) design and 5 studies [43•, 62•, 65•, 66•, 
69•] included a follow-up step (ABAA'). Two studies [61•, 67•] 
evaluated the effectiveness of sports training by analysing the 
children’s performance across time, albeit they did not specify 
the time between the data collection.

Regarding the structure of the sports training activities, in the 
majority of the studies [43•, 57•, 58•, 59•, 60•, 61•, 65•, 66•, 
68•, 71•, 74•, 75•, 79•] they were performed in small groups 
(e.g., 3–8 members). The study by Shanok and colleagues [80•] 
placed participants in sub-groups that ranged from 5 to 15 indi-
viduals. In three studies [41•, 69•, 70•] the training was struc-
tured gradually. In other words, firstly participants performed 
sports activities in a one-to-one (operator-autistic child) relation-
ship and afterward in a one-to-small group relationship. The 
study by Alp and Akin [67•] enrolled two individuals, therefore 
the training activities were performed in a one-to-two relation-
ship. Three studies [57•, 78•, 120] planned one-to-one (opera-
tor-autistic child) activities and 9 studies [8•, 55•, 56•, 63•, 64•, 
72•, 73•, 76•, 77•] did not report this information in the paper. 
A pivotal consideration regards the presence of professionals 
trainer for the specific sport who supervised the sports activities.

Because all studies aimed to evaluate the effectiveness of 
sports training programmes, specific measurements before 
(pre-test) and afterward (post-test) the sports training activi-
ties were applied. Regarding the assessment of motor skills, 
each study administered standardised tools according to the 
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targeted sport (see Table 1 for details). To evaluate social 
skills, the most applied tool was the Vineland Adaptive 
Behaviour Scales [VABS; [116–118]]. In two studies, authors 
administered measures developed for the study purpose for 
assessing both social ([43•, 80•] and motor skills [80•].

When the study measured the improvement on other out-
comes because of the sports training specific tools were admin-
istered. For instance, autistic symptomatology was evaluated 
by using the Childhood Autism Rating Scale [CARS; [92, 93]] 
and the Gilliam Autism Rating Scale-Second Edition [GARS-
2; [99]]. Repetitive behaviours, hyperactivity, and aggressive 
behaviours were measured using the Social Responsiveness 
Scale [SRS-2; [111, 112]], the Repetitive Behaviour Scale-
Revised [RBS-R; [106]], the Aberrant Behaviour Checklist-
Community Edition [ABC-C; [85]], and the School Social 
Behaviour Scales [SSBS–2; [107]]. Whereas cognitive func-
tioning was evaluated by using the Tower of London [TOL; 
[115]] and the ChildHood Executive Functioning Inventory 
[CHEXI; [94]]. Only one study [76•] examined any neurologi-
cal change (e.g., executive functions) via an fMRI scan.

Studies’ Findings

Overall, all reviewed studies reported an improvement in 
participants’ motor and social skills. Additional improve-
ments in social interaction, ability to play in groups, and 
social behaviours (e.g., sharing, cooperation, participation, 
gaze engagement) because of the sports training were found.

Concerning participants’ motor skills, except for one study 
[71•] which revealed weaker improvement, the majority of 
the studies reported a better performance in speed-agility 
performances and increased muscle strength [77•], aiming 
and catching [72•], locomotors skills and motor control [70•], 
aquatic skills [41•, 62•, 65•, 66•], coordination and move-
ments orientation, global motor [42•, 58•, 60•, 61•, 72•, 79•, 
80•], postural control [59•] and gross motor [74•].

Regarding the participants’ social skills, except for the study 
by Marzouki and colleagues [74•] that reported few improve-
ments, all reviewed studies reported an enhancement in par-
ticipants’ performance in this domain. For greater clarity of the 
results, we clustered the improvements in social skills by the 
DSM-5 diagnostic criteria. With a focus on the social interac-
tion domain, studies showed an improvement in communication 
skills [42•, 43•, 57•, 64•, 69•, 75•, 76•, 77•, 79•, 80•], increas-
ing adaptive behaviours and empathic abilities [68•], joint 
attention abilities [42•], and expressive language [58•, 80•]. 
With regards to verbal communicative behaviours, the reviewed 
studies reported better participants’ performance in non-verbal 
communication [78•] and in emotional response [41•, 57•, 73•, 
75•, 80•]. Finally, regarding the ability to develop, maintain, 
and understand social relationships, the studies showed an 
enhancement of participants’ adaptive behaviours [41•, 58•].

Discussion

The purpose of the present systematic narrative review was to 
provide an up-to-date overview of the studies evaluating the effec-
tiveness of sports training programmes in enhancing motor and 
social skills in autistic children and adolescents. The overall aim of 
the present section was to highlight the strengths and weaknesses 
of these studies to suggest recommendations for future research.

In this section, the main findings emerging from the 
critical analysis were argued more in-depth. The electronic 
search extracted 30 studies published in the last 13 years 
(2010–2022), and more than half of them were published 
in the last 6 years (2017–2022). This suggests that the topic 
is an emerging field of interest for autism-related research.

The first consideration was around the types of sports which 
have been applied to the autistic population. Albeit a team sport 
may be more worthwhile in promoting social skills, results out-
lined that individual sports were more trained than team ones. 
This may be due to the troubles related to the management of 
autistic individuals in a group setting. For instance, individual 
unpredictable behaviours and functioning (e.g., presence and/or 
severity of a cognitive disability, presence or lack of language 
skills) along with difficulties regarding their engagement in 
social activities [121], could be the autistic traits better handled 
when a one-to-one or one-to-two relationship occurs.

Three key reflections concerned the participants’ characteristics 
(i.e., gender and age, and the sample size). Firstly, male autistic 
individuals were involved in studies more than females and the 
gender ratio (4:1) of the disorder [1] could be the explanation. Nev-
ertheless, although autistic females appear more socially [122, 123] 
and communicative [124] competent than males by camouflaging 
their autistic traits [124–126], they may have severe difficulties 
in maintaining long-term friendships and social interactions with 
peers [123]. Hence, to overcome these difficulties, sports activi-
ties performed in teams could be pivotal to fostering their social 
and communicative skills by learning adequate strategies for social 
interactions (e.g., back and forward communication).

The second key reflection regards the participants’ age, our 
review highlighted that few studies involved preschoolers. As 
early intervention plays a crucial role in improving autistic 
symptomatology [127, 128], the need for sports training pro-
grammes suitable for younger children under 6 years is advis-
able. A supplementary reflection that may be problematic con-
cerned the wide age range of participants (i.e., from as young as 
3–6 through to older adolescence or young adulthood) in some 
of the reviewed studies. Although recruiting autistic individu-
als within a small age range may be challenging, even more so 
when early childhood is considered, results of studies evaluat-
ing the effectiveness of sports training on participants across a 
wide age range may be interpreted cautiously. That is why these 
findings may be affected by the bias related to the heterogeneity 
of the sample which affected their generalizability.
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The third key consideration regarding the participants 
was the sample size. Except for the study by Gabriels and 
colleagues [57•], the reviewed studies have fewer than 50 
participants, with a number having fewer than 10. Only one 
case report [78•] was found by the search strategy. The small 
sample size of these studies reflects the two sides of the same 
argument. On one side, the main criticisms of these studies 
were the low generalisability, reliability, and replicability 
of results. Nevertheless, performing sports training with a 
large group of autistic individuals may be troublesome in 
practice. That is why the professionals involved in the train-
ing should take into account simultaneously the functioning, 
the individual traits, and the co-occurring symptoms (e.g., 
ADHD) of each participant. These diversities may be better 
managed in a small group. On the other side, performing 
sports activities in a small group and/or on a single case may 
allow for investigating more in-depth the individuals’ autis-
tic traits. This may provide pivotal knowledge and inform 
clinical settings.

The critical analysis carried out for the present review 
paves the way for further consideration of the study design 
applied in the studies. To be accurate, we found that more 
than half of the reviewed studies compared two groups of 
autistic individuals, those who trained in sports activities 
and those who did not. Findings showed that the individuals 
who taught in sports activities improved their skills support-
ing the effectiveness of sports training programmes. Never-
theless, because sports activities are designed to improve 
both motor and social skills, two arguments may be in sup-
port of the inclusion of a group of typically developing (TD) 
individuals. First, methodologically, including a group of 
TD participants provided more in-depth information around 
the effectiveness of the sports activities in improving motor 
and social skills according to typical age-related develop-
ing stages. Second, including a group of TD peers could 
encourage the development, promotion, and strengthening 
of autistic individuals’ social skills, over and above sports 
training alone. That is, the TD participants could play a dual 
role: (1) he/she could be the scaffold [129] in the social skills 
learning process for the autistic peers and (2) he/she could 
be the social partner toward whom the autistic individual 
applied the social skills learned in the therapeutic setting 
promoting their generalisation.

Thus, conceiving inclusive sports training programmes 
could support overcoming the social stigma related to dis-
abilities and the consequent disability-related social isola-
tion experienced both by the vulnerable population and their 
families.

In designing the sports training programmes, two pivotal 
characters should be engaged. On one hand, professionals 
familiar with working with autistic individuals and knowl-
edgeable in the target sports monitor best and support social 
and motor skills learning. On the other hand, the autism 

community is also important to be involved and consulate 
to address and guide the development of these programmes 
and meet the needs of the autistic population.

The duration and frequency of sports training for autistic 
children to reach better performance should be a further key 
topic to discuss. The reviewed studies suggested that the sports 
training should extend from 7 to 24 weeks for 45–90 min per 
session. Because of few studies we reviewed carried out a 
follow up evaluation of the motor and social skills improved, 
the results from those studies performing sports activities for 
a few weeks could be interpreted as promising, indicating that 
a brief intervention could be successful.

By way of conclusion, the outcomes reported by the 
reviewed studies draw attention to the simultaneous 
enhancement in motor and social skills because of the sports 
training programmes. These outcomes could be the first step 
in overcoming the above-mentioned barriers faced by autis-
tic populations. The benefits because of their inclusion in 
sports activities reflect a virtuous circle. It means that being 
engaged in sports activities could lead autistic individuals to 
improve their motor skills which, in turn, could lead them to 
accomplish their daily tasks. As a consequence, they could 
perceive themselves as more competent and they could par-
ticipate more easily and spontaneously in other activities in 
several environmental settings (i.e., home, school).

Recommendations for Future Research

According to strengths/weaknesses excerpted from studies, 
several recommendations for future research were provided.

Namely, the effectiveness of individual sports in improv-
ing motor and social skills was demonstrated. Therefore, 
further future studies examining the effectiveness of team 
sports training programmes are recommended.

A second recommendation arose from several criticisms 
concerning the sample characteristics. First, findings sug-
gested the need for further studies involving a large number of 
female individuals to expand knowledge regarding what social 
and communicative skills are owned by them and inform 
intervention/training programmes. Additionally, consider-
ing the increased rate of late diagnosis in female individu-
als [130], more studies devoting attention to this population 
are required. A second issue concerns the participants’ age 
highlighting the need for novel and original studies aimed 
at detecting what sports are most suitable for childhood and 
what are the age-appropriate sports activities. A third consid-
eration was around the inclusion of TD individuals in sports 
training programmes designed for autistic people. Autistic 
individuals’ functioning, as well as TD children’s lives, could 
benefit from inclusive sports training programmes (i.e., pro-
grammes involving autistic individuals plus TD children). The 
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advantages for autistic individuals were previously reported. 
Regarding TD individuals, playing and cooperating with 
autistic peers could be a valuable vehicle to become aware of 
their traits and functioning. This sensitisation, in turn, leads 
TD individuals to learn appropriate and responsive behaviours 
to interact with people with disabilities.

A further issue on future research could investigate the 
effectiveness of short interventions which could inform clini-
cians and social policy services on which sports training could 
be performed for a limited period (e.g., summer camps).

In conclusion, the systematic narrative review pointed out 
the need for future studies devoting attention to the impact of 
sports training on other crucial individual outcomes includ-
ing sleep/wake- and eating-related routines and autistic 
symptomatology (e.g., repetitive behaviours).

Conclusion

The narrative review results should be read in light of the 
limitations of excluding papers evaluating motor skills 
exclusively and involving young adults.

Overall, the review highlighted that sports training 
boosted motor and social skills. This finding paves the way 
to open a conclusive and critical reflection regarding the 
social inclusion policies applied to the autistic community. 
As well as guaranteeing accessibility to specialised psycho-
logical therapies, the availability of inclusive sports train-
ing programmes considering autistic traits should likewise 
be ensured. This could allow autistic population individu-
als to perform sports activities adapted to their functioning, 
increasing their physical wellness, and their engagement 
in social interactions. In addition, the application of social 
inclusion policies could promote a community environment 
disability-related stigma-free.

Authors’ Contribution Conceptualization of the topic: FL. Conceptu-
alization of the methodology: AL & FL. Searched for the scientific 
literature and screened the records: AL & CM. Analysed critically the 
reviewed papers: AL. Writing the draft: AL. Tabulated information of 
the papers: CM. Arbitrated any methodological disagreements: FL. All 
authors critically revised the manuscript and agreed with its submission 
in the current form.

Funding Open access funding provided by Università del Salento 
within the CRUI-CARE Agreement.

Data Availability The data supporting the conclusion of this article will 
be made available by the authors upon reasonable reason.

Declarations 

Competing Interests The authors report there are no competing inter-
ests to declare.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

The reviewed papers are marked with •

 1. American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders, 5th Edition: DSM-5. Arlington, 
VA: Author; 2013.

 2. Alshurman W, Alsreaa I. The efficiency of peer teaching of 
developing non verbal communication to children with autism 
spectrum disorder (ASD). J Edu Prac. 2021;6(29):33–8.

 3. Müller RA, Fishman I. Brain connectivity and neuro-
imaging of social networks in autism. Trends Cogn Sci. 
2018;22(12):1103–16.

 4. Wang Y, Su Y, Fang P, Zhou Q. Facial expression recognition: 
Can preschoolers with cochlear implants and hearing aids catch 
it? Res Dev Disabil. 2011;32(6):2583–8.

 5. Lawson LP, Joshi R, Barbaro J, Dissanayake C. Gender dif-
ferences during toddlerhood in autism spectrum disorder: a 
prospective community-based longitudinal follow-up study. J 
Autism Dev Disord. 2018;48(8):2619–28.

 6. Backer Van Ommeren T, Koot HM, Begeer S. Reciprocity in autistic and 
typically developing children and adolescents with and without mild 
intellectual disabilities. J Int Dis Res. 2017;61(8):810–7.

 7. Camargo SPH, Rispoli M, Ganz J, Hong E, Davis H, Mason 
R. A Review of the quality of behaviorally-based intervention 
research to improve social interaction skills of children with asd 
in inclusive settings project world view project peer-mediated 
intervention and social skills in autism: a narrative review view 
project siglia camargo universidade federal de pelotas. J Autism 
Dev Disord. 2014;44(9):2096–116.

 8.• Harris A, Williams JM. The impact of a horse riding interven-
tion on the social functioning of children with autism spectrum 
disorder. Int J Environ Res Public Health. 2017;14(7):776.

 9. Mcphillips M, Finlay J, Bejerot S, Hanley M. Motor deficits in 
children with autism spectrum disorder: a cross-syndrome study. 
Autism Res. 2014;7(6):664–76.

 10. Lim YH, Partridge K, Girdler S, Morris SL. Standing pos-
tural control in individuals with autism spectrum disorder: 
systematic review and meta-analysis. J Autism Dev Disord. 
2017;47(7):2238–53.

 11. Morris SL, Foster CJ, Parsons R, Falkmer M, Falkmer T, Rosa-
lie SM. Differences in the use of vision and proprioception for 
postural control in autism spectrum disorder. Neuroscience. 
2015;307:273–80.

 12. Green D, Baird G, Barnett AL, Henderson L, Huber J, Hender-
son SE. The severity and nature of motor impairment in Asper-
ger’s syndrome: a comparison with specific developmental dis-
order of motor function. J Child Psy Psych. 2002;43(5):655–68.

 13. Dufek JS, Eggleston JD, Harry JR, Hickman RA. A comparative 
evaluation of gait between children with autism and typically 
developing matched controls. Med Sci. 2017;5(1):1.

http://creativecommons.org/licenses/by/4.0/


172 Current Developmental Disorders Reports (2023) 10:155–174

1 3

 14. Mihai Bădescu G, Fîlfan M, Sandu RE, Surugiu R, Ciobanu 
O, Popa-Wagner A. Molecular mechanisms underlying neu-
rodevelopmental disorders, ADHD and autism. Rom J Morphol 
Embryol. 2016;57(2):361–6.

 15. Abu-Dahab SMN, Skidmore ER, Holm MB, Rogers JC, Minshew 
NJ. Motor and tactile-perceptual skill differences between indi-
viduals with high-functioning autism and typically developing 
individuals ages 5–21. J Autism Dev Disord. 2013;43(10):2241–8.

 16. Fournier KA, Hass CJ, Naik SK, Lodha N, Cauraugh JH. Motor 
coordination in autism spectrum disorders: A synthesis and 
meta-analysis. J Autism Dev Disord. 2010;40(10):1227–40.

 17. Bryson SE, Zwaigenbaum L, Brian J, Roberts W, Szatmari P, 
Rombough V, et al. A prospective case series of high-risk infants 
who developed autism. J Autism Dev Disord. 2007;37(1):12–24.

 18. Esposito G, Venuti P. Analysis of toddlers’ gait after six months 
of independent walking to identify autism: A preliminary study. 
Percept Mot Skills. 2008;106(1):259–69.

 19. Phagava H, Muratori F, Einspieler C, Maestro S, Apicella F, 
Guzzetta A, et al. General movements in infants with autism 
spectrum disorders. Georgian Med News. 2008;156:100–5.

 20. Esposito G, Venuti P, Apicella F, Muratori F. Analysis 
of unsupported gait in toddlers with autism. Brain Dev. 
2011;33(5):367–73.

 21. Sacrey L, Armstrong V, Bryson S, Zwaigenbaum L. Impairments 
to visual disengagement in autism spectrum disorder: a review of 
experimental studies from infancy to adulthood. Neuroscience 
Biobehav Rev. 2014;47:559–77.

 22. Iverson JM. Early motor and communicative development in 
infants with an older sibling with autism spectrum disorder. J 
Speech Lang Hear Res. 2018;61(11):2673–84.

 23. Provost B, Lopez BR, Heimerl S. A comparison of motor 
delays in young children: autism spectrum disorder, devel-
opmental delay, and developmental concerns. J Autism Dev 
Disord. 2007;37(2):321–8.

 24. Teitelbaum P, Teitelbaum O, Nye J, Fryman J, Maurer RG. 
Movement analysis in infancy may be useful for early diagnosis 
of autism. Proc Natl Acad Sci. 1998;95(23):13982–7.

 25. Ming X, Brimacombe M, Wagner GC. Prevalence of motor 
impairment in autism spectrum disorders. Brain Dev. 
2007;29(9):565–70.

 26. Lombardo MV, Busuoli EM, Schreibman L, Stahmer AC, 
Pramparo T, Landi I, et al. Pre-treatment clinical and gene 
expression patterns predict developmental change in early inter-
vention in autism. Mol Psych. 2021;26(12):7641–51.

 27. Chan JSY, Deng K, Yan JH. The effectiveness of physical activ-
ity interventions on communication and social functioning in 
autistic children and adolescents: A meta-analysis of controlled 
trials. Autism. 2021;25(4):874–86.

 28. Güeita-Rodríguez J, Ogonowska-Slodownik A, Morgulec-
Adamowicz N, Martín-Prades ML, Cuenca-Zaldívar JN, 
Palacios-Ceña D. Effects of aquatic therapy for children with 
autism spectrum disorder on social competence and quality of 
life: a mixed methods study. Int J Environ Res Public Health. 
2021;18(6):1–19.

 29. Fedewa AL, Ahn S. The effects of physical activity and physical 
fitness on children’s achievement and cognitive outcomes. Res 
Quart Exercise Sport. 2013;82(3):521–35.

 30. Penedo FJ, Dahn JR. Exercise and well-being: a review of mental 
and physical health benefits associated with physical activity. 
Curr Opin Psychiatry. 2005;18(2):189–93.

 31. Downey R, Rapport MJK. Motor activity in children with autism: 
a review of current literature. Pediatr Phys Ther. 2012;24(1):2–20.

 32. Tan BWZ, Pooley JA, Speelman CP. A meta-analytic review of 
the efficacy of physical exercise interventions on cognition in 
individuals with autism spectrum disorder and ADHD. J Autism 
Dev Disord. 2016;46(9):3126–43.

 33. Oriel KN, George CL, Peckus R, Semon A. The effects of aerobic 
exercise on academic engagement in young children with autism 
spectrum disorder. Pediatr Phys Ther. 2011;23(2):187–93.

 34. Levinson LJ, Reid G. The effects of exercise intensity on the 
stereotypic behaviors of individuals with autism. Adapt Phys 
Activ Q. 1993;10(3):255–68.

 35. Watters RG, Watters WE. Decreasing self-stimulatory behavior 
with physical exercise in a group of autistic boys. J Autism Dev 
Disord. 1980;10(4):379–87.

 36. Bhat A, Landa R, Galloway J. Current perspectives on motor 
functioning in infants, children, and adults with autism spectrum 
disorders. Phys Ther. 2011;91(7):1116–29.

 37. Bahrami F, Movahedi A, Marandi SM, Abedi A. Kata tech-
niques training consistently decreases stereotypy in children with 
autism spectrum disorder. Res Dev Dis. 2012;33(4):1183–93.

 38. Sarabzadeh M, Azari BB, Helalizadeh M. The effect of six 
weeks of Tai Chi Chuan training on the motor skills of chil-
dren with Autism Spectrum Disorder. J Bodyw Mov Ther. 
2019;23(2):284–90.

 39. Steiner H, Kertesz Z, Steiner H. Effects of therapeutic horse 
riding on gait cycle parameters and some aspects of behavior of 
children with autism. Acta Physiol Hung. 2015;102(3):324–35.

 40. May T, Rinehart N, Barnett L, Hinkley T, McGillivray J, Skout-
eris H, et al. ‘We’re doing afl auskick as well’: experiences of an 
adapted football program for children with autism. J Mot Learn 
Dev. 2018;6(1):130–46.

 41.• Caputo G, Ippolito G, Mazzotta M, Sentenza L, Muzio MR, 
Salzano S, et al. Effectiveness of a Multisystem Aquatic Therapy 
for Children with Autism Spectrum Disorders. J Autism Dev 
Disord. 2018;48(6):1945–56.

 42.• Holm M, Baird J, Kim Y, Rajora K, D’Silva D, Podolinsky L, 
et al. Therapeutic horseback riding outcomes of parent-identified 
goals for children with autism spectrum disorder: An ABA′ mul-
tiple case design examining dosing and generalization to the 
home and community. J Autism Dev Disord. 2014;44(4):937-47.

 43.• Miltenberger CA, Charlop MH. Increasing the athletic group play 
of children with autism. J Autism Dev Disord. 2014;44(1):41–54.

 44. Sowa M, Meulenbroek R. Effects of physical exercise on autism 
spectrum disorders: a meta-analysis. Res Autism Spect Disord. 
2012;6(1):46–57.

 45. Papadopoulos N, McGinley J, Tonge B, Bradshaw J, Saunders K, 
Murphy A, et al. Motor proficiency and emotional/behavioural 
disturbance in autism and Asperger’s disorder: Another piece of 
the neurological puzzle? Autism. 2012;16(6):627–40.

 46. Reinders NJ, Branco A, Wright K, Fletcher PC, Bryden PJ. Scoping 
review: Physical activity and social functioning in young people 
with autism spectrum disorder. Front Psychol. 2019;10(2):120.

 47. Vetri L, Roccella M. On the playing field to improve: a goal for 
autism. Medicina. 2020;56(11):585.

 48. Hayward LM, Fragala-Pinkham M, Johnson K, Torres A. A commu-
nity-based, adaptive soccer program for children with autism: design, 
implementation, and evaluation. Palaestra. 2016;30(4):44–50.

 49. Cei A, Franceschi P, Rosci M, Sepio D, Ruscello B. Motor and 
psychosocial development in children with autism spectrum dis-
order through soccer. Int J Sport Psychol. 2017;48(5):485–507.

 50. Chambers C, Radley KC. Training soccer skills to adolescents 
with autism spectrum disorder via peer-mediated behavioral 
skills training. Behav Anal Pract. 2019;13(2):454–61.

 51. Barak S, Oz M, Dagan N, Hutzler Y. The game of life soccer 
program: effect on skills, physical fitness and mobility in persons 
with intellectual disability and autism spectrum disorder. J Appl 
Res Int Dis. 2019;32(6):1401–11.

 52. Walker AN, Barry TD, Bader SH. Therapist and parent ratings of 
changes in adaptive social skills following a summer treatment 
camp for children with autism spectrum disorders: a preliminary 
study. Child Youth Care Forum. 2010;39(5):305–22.



173Current Developmental Disorders Reports (2023) 10:155–174 

1 3

 53. Moher D, Liberati A, Tetzlaff J, Altman D. Preferred reporting 
items for systematic reviews and meta-analyses: the PRISMA 
statement. Int Journal Surg. 2010;8(5):336–41.

 54. Levante A, Petrocchi S, Lecciso F. Systematic review protocol 
of measures for the early detection of risk of autism spectrum 
disorder risk in toddlers. Life Span Disabil. 2019;22(1):55–75.

 55.• Lopez-Diaz JM, Custodio NF, Camarena IG. Football as an Alter-
native to work on the development of social skills in children with 
autism spectrum disorder with level 1. Behav Sci. 2021;11(11):159.

 56.• Ennis EC. The Effects of a Physical Therapy-directed Aquatics 
Program on Children with Autism Spectrum disorders. J Aquatic 
Phys Ther. 2011;19(1), 4-10.

 57.• Gabriels R, Pan Z, Dechant B, Agnew, J A, Brim, N, Mesibov, 
G. Randomized controlled trial of therapeutic horseback riding 
in children and adolescents with autism spectrum disorder. J Am 
Acad Child Adol Psych. 2015;54(7), 541-549.

 58.• Gabriels R, Agnew J, Holt K, Shoffner, A. Zhaoxing, P, Ruz-
zano, S. Clayton, GH, Mesibov, G. Pilot study measuring the 
effects of therapeutic horseback riding on school-age children 
and adolescents with autism spectrum disorders. Res Autism 
Spect Disord. 2012;6(2), 578-588.

 59.• Jenkins SR, Digennaro Reed FD. Author’s personal copy An 
experimental analysis of the effects of therapeutic horseback 
riding on the behavior of children with autism. Res Autism Spect 
Disord. 2021;7(6), 721-740.

 60.• Lanning BA, Baier MEM, Ivey-Hatz J, Krenek N, Tubbs JD. 
Effects of equine assisted activities on autism spectrum disorder. 
J Autism Dev Disord. 2014;44(8):1897–907.

 61.• López JM, Moreno-Rodríguez R, Alcover CM, Garrote I, 
Sánchez S, Juan R. Effects of a program of sport schools on 
development of social and psychomotor skills of people with 
autistic spectrum disorders: a pilot project unit of attention for 
people with disabilities and special educational needs. J Educ 
Train Stud. 2017;5(8)167–77.

 62.• Pan C. "Effects of water exercise swimming program on aquatic 
skills and social behaviors in children with autism spectrum dis-
orders. Autism. 2010;14(1):9–28.

 63.• Rivera P, Renziehausen J, Garcia JM. Effects of an 8-Week Judo 
Program on behaviors in children with autism spectrum disor-
der: a mixed-methods approach. Child Psychiatry Hum Dev. 
2020;51(5):734–41.

 64.• Wang JG, Cai KL, Liu ZM, Herold F, Zou L, Zhu LN, et al. 
Effects of Mini-Basketball Training Program on Executive 
Functions and Core Symptoms among Preschool Children with 
Autism Spectrum Disorders. Brain Sci. 2020;10(5):263.

 65.• Zanobini M, Solari S. Effectiveness of the Program “acqua 
mediatrice di comunicazione” (water as a mediator of commu-
nication) on social skills, autistic behaviors and aquatic skills 
in ASD children. J Autism Dev Disord. 2019;49(10):4134–46.

 66.• Alaniz ML, Rosenberg SS, Beard NR, Rosario ER. The Effec-
tiveness of aquatic group therapy for improving water safety and 
social interactions in children with autism spectrum disorder: a 
pilot program. J Autism Dev Disord. 2017;47(12), 4006-4017.

 67.• Alp H, Akın S. The effect of adapted basketball exercises on 
the development of non-oral communication skills of autistic 
children. J Educ Train Stud. 2019;7(10):123.

 68.• Anderson S, Meints K. Brief report: the effects of equine-
assisted activities on the social functioning in children and ado-
lescents with autism spectrum disorder. J Autism Dev Disord. 
2016;46(10):3344–52.

 69.• Bahrami F, Movahedi A, Sorensen CA, Sayed Marandi M, 
Sorensen C. The effect of karate techniques training on com-
munication deficit of children with autism spectrum disorders. 
J Autism Dev Disord. 2016;46(3):978–86.

 70.• Battaglia G, Agrò G, Cataldo P, Palma A, Alesi M. Influence 
of a specific aquatic program on social and gross motor skills 

in adolescents with Autism Spectrum Disorders: Three case 
reports. J Funct Morphol Kinesiol. 2019a;4(2):27.

 71.• Borgi M, Loliva D, Cerino S, Chiarotti F, Venerosi A, Bramini 
M, Nonnis E, Marcelli M, Vinti C, De Santis C, Bisacco F, 
Fagerlie M, Frascarelli M, Cirulli F. Effectiveness of a stand-
ardized equine-assisted therapy program for children with autism 
spectrum disorder. J Autism Dev Disord. 2016;46(1):1-9.

 72.• Howells K, Sivaratnam C, Lindor E, He J, Hyde C, McGillivray 
J, et al. Can a community-based football program benefit motor 
ability in children with autism spectrum disorder? a pilot evalu-
ation considering the role of social impairments. J Autism Dev 
Disord. 2022;52(1):402–13.

 73.• Howells K, Sivaratnam C, Lindor E, Hyde C, McGillivray J, 
Whitehouse A, et al. Can participation in a community organ-
ized football program improve social, behavioural functioning 
and communication in children with autism spectrum disorder? 
A pilot study. J Autism Dev Disord. 2020;50(10):3714–27.

 74.• Marzouki H, Soussi B, Selmi O, Hajji Y, Marsigliante S, Bouh-
lel E, et al. Effects of aquatic training in children with autism 
spectrum disorder. Biology. 2022;11(5):657.

 75.• Peters BC, Pan Z, Christensen H, Gabriels RL. Self-regulation 
mediates therapeutic horseback riding social functioning out-
comes in youth with autism spectrum disorder. Front Pediatr. 
2022;10:884054.

 76.• Yang S, Liu Z, Xiong X, Cai K, Zhu L, Dong X, et al. Effects 
of mini-basketball training program on social communication 
impairment and executive control network in preschool children 
with autism spectrum disorder. Int J Env Res Public Health. 
2021;18(10):5132.

 77.• Cai KL, Wang JG, Liu ZM, Zhu LN, Xiong X, Klich S, Maszc-
zyk A, Chen AG. Mini-basketball training program improves 
physical fitness and social communication in preschool 
children with autism spectrum disorders. J Human Kinet. 
2020;73:267–78.

 78.• Battaglia G, Agrò G, Palma A, Alesi M. Influence of a spe-
cific aquatic adapted physical activity in a child with Autism 
Spectrum Disorders: A case study. Life Span Disabil. 
2019b;22(2):155–72.

 79.• Jimeno M. Improving the quality of life of children and ado-
lescents with autism spectrum disorders through athletic-based 
therapy programs. Edu Dev Psy. 2020;36(2):68–74.

 80.• Shanok NA, Sotelo M, Hong J. Brief report: the utility of a golf 
training program for individuals with autism spectrum disorder. 
J Autism Dev Disord. 2019;49(11):4691–7.

 81. General Administration of Sport of China. China’s measure-
ments manual of physical fitness. People’s Sports Publishing 
House of China; 2003.

 82. Achenbach TM, Dumenci L, Rescorla LA. DSM-oriented 
and empirically based approaches to constructing scales 
from the same item pools. J Clin Child Adolesc Psychol. 
2003;32(3):328–40.

 83. Venuti P. L'osservazione del comportamento: ricerca psico-
logica e pratica clinica. Rome: Carocci Editor; 2007.

 84. Krug DA, Arick JR, Almond PJ. ABC-Autism behaviour 
checklist. Portland, OR: ASIEP Education Company; 1978.

 85. Aman MG, Singh NN, Stewart AW, Field CJ. The aberrant 
behavior checklist: a behavior rating scale for the assessment 
of treatment effects. Am J Ment Defic. 1985;89(5):485–91.

 86. Baron-Cohen S, Hoekstra RA, Knickmeyer R, Wheelwright 
S. The autism-spectrum quotient (AQ) - adolescent version. J 
Autism Dev Disord. 2006;36(3):343–50.

 87. Auyeung B, Baron-Cohen S, Wheelwright S, Allison C. The 
autism spectrum quotient: Children’s version (AQ-Child). J 
Autism Dev Disord. 2008;38(7):1230–40.

 88. Bruininks RH, Bruininks BD. BOT2: Bruininks-Oseretsky test of 
motor proficiency: Manual. USA: Pearson, Assessments; 2005.



174 Current Developmental Disorders Reports (2023) 10:155–174

1 3

 89. Achenbach TM, Rescorla LA. The Achenbach system of 
empirically based assessment (ASEBA) for ages 1.5 to 18 
years. In The use of psychological testing for treatment plan-
ning and outcomes assessment. Routledge. 2014, 179–214.

 90. Wardle J, Guthrie CA, Sanderson S, Rapoport L. Develop-
ment of the children’s eating behaviour questionnaire. J Child 
Psychol Psychiatry Allied Discip. 2001;42(7):963–70.

 91. Landgraf JM. Child health questionnaire (CHQ). In: Mag-
gino F, editor. Encyclopedia of quality of life and well-being 
research. Berlin: Springer; 2021. p. 1–6.

 92. Schopler E, Reichler RJ, DeVellis RF, Daly K. Toward objec-
tive classification of childhood autism: Childhood Autism Rat-
ing Scale (CARS). J Autism Dev Disord. 1980;10(1):91–103.

 93. Schopler E, Reichler RJ, Renner BR. The childhood autism 
rating scale (CARS). Los Angeles, CA: Western Psychological 
Services; 2010.

 94. Thorell LB, Nyberg L. The childhood executive functioning 
Inventory (CHEXI): A new rating instrument for parents and 
teachers. Dev Neuropsychol. 2008;33(4):536–52.

 95. Owens JA, Spirito A, McGuinn M. The children’s sleep habits ques-
tionnaire (CSHQ): psychometric properties of a survey instrument 
for school-aged children. Sleep - New York. 2000;23(8):1043–52.

 96. Vianello, R. MS CFV. Corrispondenze e funzioni: Valutazione. 
Milan: IBS; 2003. Available online: http:// www. ibs. it/ code/ 97888 
86858 403/ viane llore nzo/ cfv- corri spond enze- funzi oni:. html

 97. Shields A, Cicchetti D. Emotion regulation among school-age 
children: the development and validation of a new criterion 
Q-sort scale. Dev Psychol. 1997;33(6):906.

 98. Wechsler D. WISC-V Technical and interpretive manual. 
Bloomington, MN: Pearson; 2014.

 99. Gilliam JE. Gilliam autism rating scale-second edition and 
validation. Austin: PRO-ED; 2006.

 100. Humphries KM. Humphries’ assessment of aquatic readiness. Den-
ton: Texas Woman’s University, Department of Kinesiology; 2008.

 101. Ulrich DA. Test TGM–Valutazione Delle Abilità Grosso-
Motorie. Trento: Erickson Editore; 2003.

 102. Schiro-Geist C, Heimlich K. Evaluating the effects of animal- 
assisted therapy on severely disabled children. In: Proceedings 
of the Delta Society Sixteenth Annual Continuing Education 
and Training Conference, Atlanta, GA, USA; 1997. p. 17–9.

 103. Henderson SE, Sugden DA, Barnett AL. Movement assess-
ment battery for children-2 second edition (Movement ABC-
2). London, UK: The Psychological Corporation; 2007.

 104. Dunn LM, Dunn DM. PPVT-4: Peabody Picture Vocabulary 
Test- Fourth Edition. USA: Pearson Assessments; 2007.

 105. PedsQL TM (Pediatric Quality of Life Inventory TM). Avail-
able from: https:// www. pedsql. org/ index. html.

 106. Bodfish JW, Symons FJ, Parker DE, Lewis MH. Varieties of 
repetitive behavior in autism: Comparisons to mental retarda-
tion. J Autism Dev Disord. 2000;30(3):237–43.

 107. Merrell KW, Harlacher JE. Behavior rating scales. In R. P. 
Archer & S. R. Smith (Eds.), Personality assessment. Rout-
ledge/Taylor & Francis Group. 2008;247–280.

 108. Ayres AJ. Sensory integration and praxis tests (SIPT). Los Ange-
les, California: Western Psychological Services (WPS); 1996.

 109. Dunn W. Sensory profile: User’s manual San Antonio. TX: The 
Psychological Corporation; 1999.

 110. Gresham F, Elliott SN. Social skills improvement system 
(SSIS) rating scales. USA: Pearson Assessments; 2008.

 111. Constantino JN, Gruber C. The social responsiveness scale Los 
Angeles. California: Western Psychological Services; 2002.

 112. Constantino JN, Gruber CP. Social responsiveness scale: SRS-
2. Torrance, CA: Western psychological services; 2012.

 113. Miller J, Chapman R. Systematic analysis of language tran-
scripts: User’s Manual. Madison: University of Wisconsin; 1985.

 114. Ulrich DA. Test of gross motor development 2: Examiner’s 
manual, 2nd ed. Austin, TX: PRO-ED; 2000.

 115. Shallice T. Specific impairments of planning. Philos Trans R 
Soc Lond B Biol Sci. 1982;298(1089):199–209.

 116. Sparrow SS, Cicchetti DV, Saulnier CA. Vineland-3: Vineland 
Adaptive behavior scales – Third Edition. San Antonio, TX: 
Pearson; 2016.

 117. Sparrow S, Cicchetti D, Balla D. Vineland- II: Vineland adap-
tive behavior scales - 2nd edition manual. Minneapolis, MN: 
NCS Pearson; 2005.

 118. Sparrow SS, Cicchetti DV. The Vineland adaptive behavior 
scales. In: Newmark CS, editor. Major psychological assess-
ment instruments. Boston: Allyn & Bacon; 1989.

 119. Tirosh R, Katz-Leurer M, Getz MD. Halliwick-based aquatic 
assessments : reliability and validity. Int J Aquat Res Educ. 
2008;2(3):4.

 120. Pan C. The efficacy of an aquatic program on physical fitness 
and aquatic skills in children with and without autism spectrum 
disorders. Res Autism Spectr Disord. 2011;5(1):657–65.

 121. Petalas MA, Hastings RP, Nash S, Duff S. Typicality and sub-
tle difference in sibling relationships: experiences of adoles-
cents with autism. J Child Fam Stud. 2015;24(1):38–49.

 122. Head AM, McGillivray JA, Stokes MA. Gender differences in 
emotionality and sociability in children with autism spectrum 
disorders. Mol Autism. 2014;5(1):19.

 123. Hiller RM, Young RL, Weber N. Sex differences in autism 
spectrum disorder based on DSM-5 criteria: evidence from 
clinician and teacher reporting. J Abnorm Child Psychol. 
2014;42(8):1381–93.

 124. Lai MC, Lombardo MV, Auyeung B, Chakrabarti B, Baron-
Cohen S. Sex/gender differences and autism: setting the scene 
for future research. J Am Acad Child Adolesc Psychiatry. 
2015;54(1):11–24.

 125. Kopp S, Gillberg C. The Autism spectrum screening question-
naire (ASSQ)-revised extended version (ASSQ-REV): An 
instrument for better capturing the autism phenotype in girls? A 
preliminary study involving 191 clinical cases and community 
controls. Res Dev Disabil. 2011;32(6):2875–88.

 126. Bargiela S, Steward R, Mandy W. The experiences of late-
diagnosed women with autism spectrum conditions: an inves-
tigation of the female autism phenotype. J Autism Dev Disord. 
2016;46(10):3281–94.

 127. Bradshaw J, Steiner AM, Gengoux G, Koegel LK. Feasibility 
and effectiveness of very early intervention for infants at-risk 
for autism spectrum disorder: a systematic review. J Autism Dev 
Disord. 2015;45(3):778–94.

 128. Fuller EA, Kaiser AP. The effects of early intervention on 
social communication outcomes for children with autism 
spectrum disorder: a meta-analysis. J Autism Dev Disord. 
2020;50(5):1683–700.

 129. Bruner J, Haste H. Making sense (Routledge revivals): The 
child’s construction of the world. 2010;1–136.

 130. Zener D. Journey to diagnosis for women with autism. Adv 
Autism. 2019;5(1):2–13.

 131. Buijsman R, Begeer S, Scheeren AM. ‘Autistic person’ or ‘per-
son with autism’? Person-first language preference in Dutch 
adults with autism and parents. Autism. 2022;11:1–8.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Authors note: by Buijsman and colleagues [131], throughout 
the manuscript, we used the identity-first language (i.e., autistic 
people) terms. 

http://www.ibs.it/code/9788886858403/vianellorenzo/cfv-corrispondenze-funzioni:.html
http://www.ibs.it/code/9788886858403/vianellorenzo/cfv-corrispondenze-funzioni:.html
https://www.pedsql.org/index.html

	The Effect of Sports Activities on Motor and Social Skills in Autistic Children and Adolescents: a Systematic Narrative Review
	Abstract
	Background 
	Method 
	Results 
	Discussion 

	Introduction
	Method
	Search Strategy
	Selection of the Studies
	Data Synthesis

	Results
	Countries where the Studies were Carried Out, the Type of Sports, and the Participants
	Training Information and Studies’ Purposes
	Studies’ Designs and Measures Administered
	Studies’ Findings

	Discussion
	Recommendations for Future Research
	Conclusion
	References


