UNIVERSIDADE FEDERAL DE SERGIPE
CAMPUS UNIVERSITARIO PROF. ANTONIO GARCIA FILHO
DEPARTAMENTO DE FISIOTERAPIA

DANCE FOR NEGATIVE SYMPTOMS IN AUTISM SPECTRUM

DISORDER (ASD): A SYSTEMATIC REVIEW

BEATRIZ MENEZES DE JESUS

ROMARIO COSTA OLIVEIRA

LAGARTO

2019



UNIVERSIDADE FEDERAL DE SERGIPE
CAMPUS UNIVERSITARIO PROF. ANTONIO GARCIA FILHO
DEPARTAMENTO DE FISIOTERAPIA

DANCE FOR NEGATIVE SYMPTOMS IN AUTISM SPECTRUM

DISORDER (ASD): A SYSTEMATIC REVIEW

Beatriz Menezes de Jesus

Romario Costa Oliveira

Trabalho de Conclusdio de Curso (TCC) apresentado ao
Departamento de Fisioterapia da Universidade Federal de Sergipe
(UFS) Campus Prof. Anténio Garcia Filho-Lagarto, como um dos
requisitos para graduacdo em Fisioterapia, sob a orientacdo da Prof.2
Dr.2 Lavinia Teixeira-Machado e co-orientacdo da Prof2 Msc.
Fernanda Oliveira de Carvalho.

LAGARTO

2019



BEATRIZ MENEZES DE JESUS

ROMARIO COSTA OLIVEIRA

DANCE FOR NEGATIVE SYMPTOMS IN AUTISM SPECTRUM

DISORDER (ASD): A SYSTEMATIC REVIEW

Trabalho de Concluséo de Curso (TCC) apresentado ao Departamento
de Fisioterapia da Universidade Federal de Sergipe (UFS) Campus
Prof. Antonio Garcia Filho-Lagarto, como um dos requisitos para
graduacdo em Fisioterapia, sob a orientacdo da Prof.2 Dr.2 Lavinia
Teixeira-Machado e co-orientacdo da Prof.2 Msc. Fernanda Oliveira
de Carvalho.

Lagarto, 13 de Marco de 2019

BANCA EXAMINADORA

Prof.2 Dr.2 Lavinia Teixeira-Machado

Prof.2 Dr.2 Josimari Melo de Santana

Prof.2 Dr.2 Sheila Schneiberg de Valenca Dias



DANCE FOR NEGATIVE SYMPTOMS IN AUTISM SPECTRUM

DISORDER (ASD): A SYSTEMATIC REVIEW
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Mario Arida, Jair de Jesus Mari, Lavinia Teixeira-Machado

Highlights

¢ Negative symptoms, such as self expression, eye contact, empathy, socialization are
personal obstacles faced by individuals with autism.

e Dance movement therapy (DMT) is a psychotherapeutic approach that fosters the
emotional, cognitive, social, and physical integration of the individual with ASD.

e Dance practice may contribute to body awareness and social involvement by
techniques that provide mirrorring, syncronization, rhythm, and reciprocity in adults
with ASD normal to high functioning.

ABSTRACT
Background: Autism spectrum disorder (ASD) is characterized as a neurodevelopmental
disorder with stereotyped and repetitive behaviors. Dance practice is able to surface esthesia
to awake the communication process, by the notion of the phenomenal body that is
recognized in an expressive and symbolic space. Objective: To conduct a systematic review
to identify how dance influences negative symptoms in ASD. Method: We formulated the
research question based on PICO: “What is the influence of dance on negative symptoms in
individuals with autism spectrum disorder?”. Included databases were PubMed, Science
Direct, Scopus, Psycinfo and Web of Science and, which were searched in March 20109.
Results: We identified 9.350 studies, and five were selected in our review (total of 266
individuals). All included studies showed dance influence on negative symptoms, including

empathy, emotional expression, body awareness, behavior, and psychological wellbeing that



impact on social reciprocity, and consequently in communication process in ASD. Dance
practice may contribute to body awareness and social involvement by techniques that provide
mirrorring, syncronization, rhythm, and reciprocity in adults with ASD normal to high
functioning.

Keywords: autism spectrum disorder, dance, negative symptoms.

RESUMO
Introducdo: O transtorno do espectro do autismo (TEA) é caracterizado como um transtorno
do neurodesenvolvimento com comportamentos estereotipados e repetitivos. A pratica da
danca é capaz de levantar a estese para despertar o processo de comunicacdo, pela nog¢éo do
corpo fenomenal que é reconhecido em um espaco expressivo e simbolico. Obijetivo:
Realizar uma revisdo sistematica para identificar como a danca influencia os sintomas
negativos no TEA. Método: N6s formulamos a questdo de pesquisa baseada no PICO: “Qual
é a influéncia da danca nos sintomas negativos em individuos com transtorno do espectro do
autismo?”. As bases de dados incluidas foram PubMed, Science Direct, Scopus, PsycInfo e
Web of Science e, que foram pesquisadas até marco de 2019. Resultados: Nés identificamos
9.350 estudos, e cinco foram selecionados em nossa revisao (total de 266 individuos). Todos
os estudos incluidos mostraram a influéncia da danga nos sintomas negativos, incluindo
empatia, expressdo emocional, consciéncia corporal, comportamento e bem-estar psicolégico
que impactam na reciprocidade social e, consequentemente, no processo de comunicacgdo na
ASD. A prética da danca pode contribuir para a consciéncia corporal e o envolvimento social
por meio de técnicas que proporcionam correcdo, sincronizacao, ritmo e reciprocidade em
adultos com TEA com funcionamento normal a alto.

Palavras-chave: transtorno do espectro do autismo, danca, sintomas negativos
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BACKGROUND

Autism spectrum disorder (ASD) is conceptualized as a neurodevelopmental disorder.
Stereotyped and repetitive behaviors associated with communication impairments make it
difficult to focus on environmental stimuli. These symptoms unbalance the emotional
response, associated with impaired anxiety and emotional learning (Loke et al., 2015;
Sanchack, Thomas, 2016).

According to the 5th edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-V), ASD diagnosis involves two criteria axes: 1) social-emotional
reciprocity, non-verbal social communication, reciprocal relationships; and 1) presence of
repetitive movements and behaviors, rituals and routines, restricted interest, unusual sensory
reactions and interests (Grzadzinski et al., 2013).

Scientific evidences suggest that growth factors modulate motor, emotional, and
cognitive functions, which may explain mental disorders manifestation (Loke et al., 2015;
Sanchack, Thomas, 2016). Although ASD etiology remains unclear, events can be triggered
by the combination of genes, environment influence, or the interaction between gene
combination and environment (Loke et al., 2015).

Based on the assumption of the substantial influence of the environment for the
development of communication and relationships, it is critical focus on approaches that
directly act on the ASD social barriers. In this line, this review focused on dance as an
approach to arouse the capacity to emerge emotional states, fundamental for human relations,
because it may configure itself as a mean of communication, fundamentally non-verbal.

Negative symptoms in ASD are characterized by difficulty in common social
behaviors in typical individuals, such as eye contact, thinking flexibility, social involvement,

name response, facial and verbal expression (Foss-Feig et al., 2016; Prata et al., 2017).
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Due to these characteristics, several interventions can be used to favor social
engagement and thus reduce negative symptoms (Foss-Feig et al., 2016). Among them, we
highlight dance practice, which has the capacity to improve facial expression, social behavior,
and recognition of emotions through movement synchronization (Amos, 2013; Koehne et al.,
2016; Martin et al., 2016).

Dance - as a possibility of action, perception, understanding and interpretation of the
gestural movement - allows the corporeity from the personification of the symbolic way as a
tool for gestural expression. Aesthetic sensibility is awakened, and as a poetic and plastic
reading of the body in motion, gesture is established in a peculiar dimension of the body in
movement, with the aim of promoting emotional inference and empathy, that is, emotional
reaction of the others feelings (Koehne et al., 2016; Malloch, Trevarthen, 2018).

Existe uma lacuna na ciéncia de como intervir de forma ndo-mendicamentosa em
individuos com TEA. Dessa forma, foi incentivado a pesquisa sobre os efeitos da dangca nos
sintomas negativos nesse publico, pois esta é uma atividade artistica, ndo-farmacoldgica e que
permite a socializagéo.

In this way, this systematic review aimed to conduct a systematic review to identify
how dance influences negative symptoms in ASD, and secondary outcomes were dance
influence on communication, body awareness, behavior and social reciprocity.

METHOD
Registration
The review protocol was registered with International Prospective Register of

Systematic Reviews (PROSPERO) on June 25, 2018 (CRD42018099000).

Criteria for considering studies for this review
This systematic review formulated the research question based on PICO strategy,

where: P: population, patient or problem; I: intervention; C: control or comparative
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interventions; O: outcomes. This strategy was used in order to allow the resolution of the
clinical research question and optimize the recovery of evidence in the databases. In this
review, a research question was formulated: “What is the influence of dance on negative
symptoms in individuals with autism spectrum disorder?”, where, following the criteria
above, P: Autism Spectrum Disorder; I: dance practice; C: controls, physical exercise, sports
or other activities; and O: negative symptoms.
Types of studies

This review included randomized clinical trials that reported dance for people with
ASD, without restriction of language and year of publication. Interventions that addressed
dance, dance movement therapy (DMT), dance/movement based on imitation and
synchronization were included. Primary outcome was negative symptoms and secondary
outcomes were communication, body awareness, behavior and social reciprocity. Studies that

not addressed dance in ASD, reviews, letters and cross-sectional studies were excluded.

Electronic searches

Five databases were used to search appropriate documents that fit the purpose of this
study. The National Library of Medicine (MEDLINE-PubMed), Science Direct, Web of
Science, Scopus and PsycINFO (APA — American Psychological Association) were included
using different combinations of the following descriptors: "dance therapy"”, "dance", "autistic
disorder"”, "autism" "autism spectrum disorder”, and search terms and booleans operators
((((*dance therapy"[MeSH Terms]) OR "dance™) AND "autistic disorder"[MeSH Terms]) OR
("autism™) OR (“autism spectrum disorder"[MeSH Terms])). Other resources searching, such
as conference proceedings, journals and others non-bibliographic database sources
(conference panel), unpublished and ongoing studies (registered with clinical trial), and free

web searching were included in our systematic review.
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We carried out search for articles in mentioned databases, executing the following
protocol: analysis of title articles, later reading summary articles that had been included in the
first stage. Then, we read entire article that was included in the second stage, and finally we
analyzed articles references that were read in their entirety.

Databases were searched for studies conducted until March 2019. A research strategy
was designed to identify studies that used dance in the treatment of individuals with ASD and
to analyze their quality of life. Level of agreement of inclusion / exclusion among two
researchers who examined the studies was obtained by Kappa test.

Kappa test analyzes concordance between articles that were included and excluded
by researchers. Kappa values below 0 are classified as insignificant; from 0.01 to 0.20 are
considered as fair consent; from 0.21 to 0.40 as moderate consent; from 0.61 to 0.80, as a

strong agreement; and from 0.81 to 0.99, as near perfect agreement (Costa et al., 2015).

Searching other resources

Free handsearching, grey literature, reference lists, world wide web and personal
collections of articles were done by the authors using search terms and booleans operators
[(dance) AND (Autism Spectrum Disorder)] and studies that addressed behavioral and dance
sciences, multidisciplinary psychology, rehabilitation, neuroscience, psychiatry, and
integrative complementary medicine.
Selection of studies

Our review was performed according to the guidelines for systematic reviews and
meta-analyzes (PRISMA) and it followed the recommendations of the international guideline
Peer Review of Electronic Search Strategies (PRESS). Electronic searches were carried out to
identify the largest number of articles about dance for ASD. Specific search strategies were

developed for each database.
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Data extraction and management

A form was created to collect specific information to our review, containing: author;
year of publication; study design; participants; age; objectives; ASD graduation scale;
evaluation instrument; intervention; outcome; limitations; conclusions.

Analysis of the selected articles were performed according to the type of study
selected, type of participants (age, sex, presence or absence of comorbidities), type of
intervention used (dance, dance/movement therapy or other style of dance practice), as well as
the type of control group (other intervention, exercise or no intervention), randomization and
blinding of participants, period and frequency, measured time points, outcomes.

Assessment of risk of bias in included studies

Standard Quality Assessment criteria (Kmet checklist) was applied to assess the
methodological quality of each study selected for inclusion. Scale and trend risk were
reported, relative to the grade or level of quality. The 14-item Kmet checklist contains a three-
point, ordinal scale (0 = no, 1= partial, 2 = yes), giving a systematic and quantifiable means
for assessing the quality of studies of a variety of research designs. Checklist includes topics
as known as: question and objective of the study description; study design; description of
method of groups selections and source of information of variables, including sample size;
randomization and blinding; outcomes and exposure measures; analytic methods; controlled
for confounding; detailed results and conclusions in line. A score was used for the
classification of methodological quality: >80% was considered strong quality, 70-79%, good
quality, 50-69%, fair quality and<50% was considered poor methodological quality (Kmet et
al., 2004; Teixeira-Machado et al., 2019). We used Review Manager (5.3 version RevMan)

software to analyze risk of bias of selected studies.
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RESULTS
Description of studies

Selection process included 9350 studies (PsycINFO=7.028, PubMed=1.379, Science
Direct=720, SCOPUS=56, WOS=167). After excluding duplicates and screening abstracts,
105 studies were selected. A total of 5 studies fulfilled inclusion criteria. There was a high
level of agreement on inclusion / exclusion among two researchers who examined the studies

(Kappa>83%).

15



Identification

Records identified through
database searching
PubMed (n=1.379)
Science Direct (n = 720)
Scopus (n=56)

Web of Science (n = 167)
PsycINFO (n= 7028)
(n=9.350)

/ N\

Studies excluded after
screening title (n =9050)

Records after duplicates removed

(n=195)
|

|

Records screened
(n=15)
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=
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g (n=105) abstract (n = 62)
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Full-text articles excluded
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= ligibili el
0 e(ng|= L;t)y > No dance intervention (n=18)
e No autism (n = 6)
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Additional records identified
E o through new searches (n=1)
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= (n=4)
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Figure 1. A flow diagram of the systematic review literature search.
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Included studies

Hildebrandt et al. (2016), Mastrominico et al. (2018) and Souza-Santos et al. (2018)
studies were randomized clinical trials. Study randomization is not clear in Koch et al. (2015)
and Koehne et al. (2016) studies. A total of 266 participants were involved, aging between
five and 55 years old, and 74,8% were boys and men. Autism Diagnostic Observation
Schedule (ADOS), Autism Diagnostic Interview — Revised (ADI-R) (Koehne et al., 2016) and
Childhood Autism Rating Scale (CARS) (Souza-Santos et al., 2018) were used to measure
ASD. Koehne et al. (2016) investigated high functioning ASD participants (Intelligence
quotient 1Q>85) without severe physical conditions. Koch et al. (2015) did not address 1Q, but
participants were considered within intelligence normality, although the authors did not
specify how the 1Q analysis was done. Hildebrandt et al. (2016) and Mastrominico et al.
(2018) considered 1Q>70 (1Q<70 is considered intellectual deficit). Souza-Santos et al. (2018)
did not address 1Q.
Interventions

Hildebrandt et al. (2016), Koch et al. (2015) and Mastrominico et al. (2018)
interventions were based on dance movement therapy (DMT). Koehne et al. (2016) study
focused on synchronization and imitation dance movement (SI-DMI) lessons. Souza-Santos et
al. (2018) applied a specific dance program for ASD called TALT (Técnica Aplicada Lavinia
Teixeira). Regarding period and frequency of sessions see details in Table 2.
Outcome procedures

Studies used the following measurements to assess dance and DMT influences on
ASD participants: negative symptoms were assessed by Scale for the Assessment of Negative
Symptoms (SANS) (Hildebrandt et al., 2016). Body awareness and social skills were assessed

by Embodied Inter-subjectivity Scale (EIS), Body Self-Efficacy Scale (BSE) (Mastrominico
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et al., 2018), Questionnaire of Movement Therapy (Fragebogen fuer Bewegungstherapie —
FBT) (Koch et al., 2015).

Koch et al. (2015) assessed psychological wellbeing by Heidelberger State Inventory
(HSI). Empathy was assessed by Multifaceted Empathy Test (MET), Interpersonal Reactivity
Index (IRI), Assessment of Spontaneous Interaction in Movement (ASIM) (Koehne et al.,
2016), Emotional Empathy Scale (EES), Boundary Orientation between Self and Other Scale
(GO), self-other awareness (SOA) (Koch et al., 2015) and Cognitive and Emotional Empathy
Questionnaire (CEEQ) (Mastrominico et al., 2018).

Functional Independence Measure (FIM) assessed functional independence, and social
participation was assessed by World Health Organization Disability Assessment Schedule, 2.0

version (WHODAS 2.0) (Souza-Santos et al., 2018).

Table 1: Summary of participants and assessments

Participants
1st Author
Country o Tools
(year) N Groups Descriptions Male Female Age
Hildebrandt 1155 Individuals 14-53
(2016) e — with AsD &2 12 (225 SANS
C:23
I: 16 Individuals 16-47  Self-report scales; HSI;
Nagn@tg) | ClER - f o g5 WithASD 2 8 (2200  FBTEES;SOA
. L 33in Imitation/synchronization
ngrg;’ GER 55 29 '\:‘v‘?t'r‘]’ 'i”sat')s both des';'::ge 4 18-55  paradigms; MET; IRI;
C: 26 groups ASIM
Mastrominico I: 35 Individuals 14-52 R i
(2018) GER 57 c 29 with ASD 44 12 (22.5) CEEQ; IRI; EIS; BSE
Souza-Santos I-15 Individuals 5-12
(2018) BRA 45 Ci: 15 with ASD 36 9 ) FIM; WHODAS 2.0
C2: 15
GER= Germany; | = Intervention Group; C= Control Group; SANS= Scale for the Assessment of Negative

Symptoms; HSI= Heidelberger State Inventory; FBT= Questionnaire of Movement Therapy” Fragebogen fuer
Bewegungstherapie; EES= Emotional Empathy Scale; SOA= Self-other awareness; MET= Multifaceted
Empathy Test; IRI= Interpersonal Reactivity Index; ASIM= Assessment of Spontaneous Interaction in
Movement (ASIM); CEEQ= Cognitive and Emotional Empathy Questionnaire; EIS= Embodied Inter-
subjectivity Scale; BSE= Body Self-Efficacy Scale; FIM= Functional Independence Measure; WHODAS 2.0=
World Health Organization Disability Assessment Schedule, 2.0 version.
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Results reported

All studies found reported effects on ASD through dance intervention. Hildebrandt et
al. (2016) highlighted dance practice on negative symptoms, including emotional expression,
with interaction effect on the significance level of 0.1 indicating symptom reduction in dance
group (F(1.4) = 2.99, p = 0.09). Koch et al. (2015) emphasized that DMT influenced body
awareness, psychological wellbeing and social skills compared to the control group (F(1.27) =
2.95, p = 0.04, d = 0.63).

Koehne et al. (2016) showed that dance movement focused on interpersonal imitation
and synchronization changed emotional inference when compared with control movement
intervention group (p = 0.04, #%> = 0.09). Furthermore, interaction effects related to social
reciprocity also showed of imitation/synchronization (p < 0.001, d = 1.27) and
reciprocity/dialogue (p = 0.04, d = 1.25), respectively (Koehne et al., 2016).

Mastrominico et al. (2018) pointed out that mirroring interventions interfered on
empathy, relationship, and others feeling as well as psychological health. They reported the
main effect of time compared to control group yield findings for emotional empathy (F(1,55)
= 1255, p = 0.001, #2= 0.19) and its subscales mirroring (F(1,55) = 9.22, p = 0.004, »? =
0.14) and empathic concern (F(1,55) = 4.99, p = 0.030, #? = 0.08). Souza-Santos et al. (2018)
addressed changes in ASD severity (p=0.01), communication (p=0.01), psychosocial
adjustments (p=0.02) and functional independence (p=0.03). Summary of studies design,

procedures and outcomes are described in Table 2.
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Table 2: Summary of study design, procedures and results

. Period Time
el Stu_d y Compgr_lson and points Outcome Conclusions
(year) Design condition
Frequency measured
Zhs]n:z?: The findings
I: DMT ympto showed potentially
reduction inthe = )
One influential factors
. session of Pre and LI ST (ETO on the decrease of
Hildebrandt . . was 15.27%, .
RCT C: No 60 min per post . negative affect,
(2016) . . . . while symptom
intervention  week for intervention . and thus the
severity .
or 10 weeks improvement of
alternative worsen_ed u emotion
6.99% in the :
treatment expression.
control group.
DMT can be
effective and
I: DMT viable for the D15 can be
effective for
One treatment of treating people
session of Pre and ASD, in with A%Ig V\?ith
Koch (2015) RCT . 60 min per post improving body . P
C: No . . improvement in
. . week for 7 intervention awareness, self- .
intervention psychological
weeks awareness, .
or . well-being and
; psychological . :
alternative . social skills.
well-being and
treatment . :
social skills.
Patients treated
I: SI-DMI significantly _mterventlon
increased the
Ui Pre and greater inference of
Koehne sessions of improvement in ;
RCT . post . emotion and
(2016) 90 min for intervention inferencelof improved imitation
3 months emotions, but not P and
° smpathic synchronization
C:CMI feelings, than Y functions
those treated with ’
IMC.
I: DMT The results The results can not
. One .
C: No . suggest that there  report conclusive
. . . session of Pre and oo
Mastrominico RCT intervention 1h ver ost are no significant effects on the
(2018) or P . post changes in effect of DMT on
. week for intervention
alternative 10 weeks overall empathy empathy for people
treatment between groups. with ASD.
Interventions were
. crucial in disorders
I:DG 24 sessions Da?ﬁi;}mf/ ed of the ASD,
of 60 min, Pre and . especially in social
Souza-Santos . independence, d .
(2018) RCT twicea  post communication aspects, m_clu<_j|ng
week for intervention ’ communication

C: EG; DEG 36 weeks

and psychosocial

adjustments. and functional

independence for
daily living tasks.

Abbreviations:

RCT=Randomized Clinical Trial;

I= Experimental Group; C= Control Group; DMT=

Dance/Movement Therapy; SI-DMI= Imitation- and Synchronization-based Dance/Movement Intervention;
CMI= Control Movement Intervention; DG= Dance Group; EG= Equine-assisted therapy Group; DEG: Dance
and Equine-assisted therapy Group.
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Risk of bias in included studies
Methodological quality and Risk of Bias

Methodological quality of the studies was according to an appropriate description and
selection of 14 items from the Kmet checklist, namely: 1. objective, 2 - design of the study, 3
- method of group selection, 4 - control group description, 5 - random allocation, 6 — blinding
of personnel, 7 - blinding of participants, 8 - means of evaluation, result and robustness been
reported to the classification measurement bias, 9 - sample size; 10 - analytical methods, 11 -
any estimates of variance reported for the main results, 12 - controlled confounding, 13 -
results in sufficient detail, 14 - conclusions supported by results.

The percentage of the obtained results was performed, and thus, the quality of the
studies was classified through the score: 80-100: strong quality; 60-80: good quality; 50-60:
adequate quality; and <50: fair quality. Hildebrandt et al. (2016), Koch et al. (2015), Koehne
et al. (2016) and Souza-Santos et al. (2018) had strong quality, and Mastrominico et al. (2018)
study had good quality.

Risk of bias (high, unclear and low risk) was reported about selection, performance,
detection, attrition, reporting and other bias. Blinding of participants was difficult in all
included studies was noted, since interventions are a practical activity with humans. In other
bias item, lack of use internationally validated scale was considered, as well as the use of
self-report scales, or half of other scales, besides creation of own group assessment, and

publication bias. See details in Figure 2.
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Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)

Other bias

. Random sequence generation (selection bias)

Hildebrandt (2016)
Koch (2015)

Koehne (2016)
Mastrominico (2018)| @
Souza-Santos (2018)| @

. . . . . Allocation concealment (selection bias)
. . . . . Blinding of participants and personnel (performance bias)
. (@] . @ | Blinding of outcome assessment (detection bias)

‘ Yes (Low risk) Unclear . No (High risk)

Figure 2. Quality assessment of selected studies.

DISCUSSION

This systematic review focused on the influence of dance for negative symptoms in
ASD. This neurodevelopmental disorder is characterized by impairments in social and
communication skills that make it difficult daily activities, especially in quality of personal
life and family members. Included studies in our review reported substantial effects on
negative symptoms, as also on communication, body awareness, behavior and social
reciprocity when compared to others interventions, as known as physiotherapy, occupational
therapy, equine-assisted therapy, social skills training, and psychotherapy (Hildebrandt et al.,
2016; Koch et al., 2015; Koehne et al., 2016; Mastrominico et al., 2018; Santos-Souza et al.,

2018; Siniscalco et al., 2018).
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Dance and negative symptoms

Negative symptoms are difficulties faced by individuals with ASD, which involve
social-emotional behavior that includes communication, attention, empathy, expression, eye
contact, social interaction, and behavioral abilities (Barton et al., 2012; Bremer et al. 2016).
These challenges can generate aggressive attitudes (Bremer et al., 2016).

Hildebrandt et al. (2016) study emphasized DMT practice for empathy and emotional
expression, and that minimal changes in negative symptoms were extremely valuable to the
social life of the individual with ASD. Koch et al. (2015) did not use specific instruments for
negative symptoms such as Hildebrandt et al. (2016), but obtained directly related findings
such as improvement of empathy, body awareness and social skills. As Koehne et al. (2016)
that addressed the influence of DMT on the inference of emotions by imitation and
synchronization. Mastrominico et al. (2018) and Souza-Santos et al. (2018) did not investigate
negative symptoms directly but involved empathy and social participation as their study
outcomes.

Dance provides expressive ability to connect with the world, with the goal of
improving body awareness, social participation, communication, self-esteem, physical and
emotional wellbeing (Berrol, 2006; Teixeira-Machado, 2015).

Dance and communication

Communication is the most impaired condition in ASD due to deficits on
communicative, social and reciprocal attitudes. These behaviors interfere in social relations in
several ways, including: absence of eye contact, joint attention and empathy difficulties
(Llaneza et al., 2010; Williams, Cameron, 2017).

Communication in ASD is limited, probably by the difficult to understand social
signals complexity, appreciating atypical self desires and neglecting others perspective,

constituting an obstacle to recognize the feelings of others (Llaneza et al., 2010). Moreover,
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social interaction is also affected because a person with ASD has difficulty in recognizing
facial emotions (Black et al., 2018), and impairments in emotional skills (Hu et al., 2018).

People with ASD who present high functioning have higher 1Q and smaller deficits in
communication and socialization. On the other hand, the individuals with low functioning
manifest difficulties to communicate and socialize even their basic needs, as selfcare.
However, both conditions have gaps in the execution of complex activities, such as
comprehension, expression, and language (Black et al., 2018; Hu et al., 2018; Koehne et al.,
2016).

In this regard, selected studies in our systematic review highlighted the influence of
dance to improve the above conditions. For instance, Koch et al. (2015) mention that the
expressive functions of the body through DMT act directly in the communication, which can
benefit the development of its clinical condition. Hildebrandt et al. (2016) also use the DMT
that has the affinity of transmitting their inner feelings to the external environment through
the improvement of communicative ability.

Koehne et al. (2016) elucidate that dance provokes a feeling of proximity and pro-
social behavior. Mastrominico et al. (2018) also corroborate with the other studies about the
influence of dance on communication in relation to emotion, empathy, perception and body
expression. Souza-Santos et al. (2018) highlighted dance can change social participation,
including relationship and communication, in ASD participants when compared dance and

equine-assisted therapy.

Other studies also presented similar results. For instance, in a randomized controlled
trial conducted by our group (Teixeira-Machado et al., 2017) highlighted dance influence in
twenty-six adolescents with cerebral palsy on functionality and socialization in the
participants. According to Farias and Teixeira-Machado (2016), dance for individuals with

Down syndrome provides learning through bodily actions that instigates communication and
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body expression. In this line, it seems that dance interventions can stimulate behavioral

development in individuals with ASD (Amos, 2013; Llaneza et al., 2010).

Dance and body awareness

Body awareness is represented by corporal scheme characterized as the global
representation that individuals have of their own body in relation to the external environment.
In addition, body awareness has relevance in the social aspect and in emotional discernment.
DMT includes methods of self-awareness, verbal and non-verbal expression of feelings, as
well as improvisation and communication on the move (Michels et al., 2018; Sharon, Goodill,
2018). Individuals with ASD usually present changes in body awareness and facial
expression, which directly affect communication (Llaneza et al., 2010).

In Koch et al. (2015) and Hildebrandt et al. (2016) studies, self-awareness and body
awareness were extensively explored in interactive abilities proposed by DMT in ASD. In
accordance, Mastrominico et al. (2018) mentioned that this psychotherapeutic approach used
verbal processing and feedback in order to increase body awareness, self-recognition, self-
distinction, social interaction and communication. On the other hand Koehne et al. (2016) and
Souza-Santos et al. (2018) did not report evaluation and results directly related to body
awareness, once the proposal of their study focused on improving socio-cognitive and socio-
affective processes.

Dance and behavior

Behavior of individuals with ASD is determined by difficulties of social interaction,
and decrease of cognitive empathy, emotion and communication (Vyas et al., 2017). Thus,
individuals with ASD present behavioral stress, as well as anxiety, schizophrenia and
affective disorder, a fact that can influence aggressiveness and antisocial behavior (Baglioni et

al., 2016).
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All studies included in this review demonstrated that dance is capable of motivating
empathy and mutual behavior, building a social relationship and encouraging expressive and
nonverbal behavior, as well as improving emotional understanding between therapist and
individual with ASD (Hildebrandt et al., 2016; Koch et al., 2015; Koehne et al., 2016;
Mastrominico et al., 2018; Souza-Santos et al., 2018).

Dance favors behavioral changes that are important to occur self-knowledge,
communication and socialization (Souza-Santos et al., 2018). A study conducted by Mateos-
Moreno and Atencia-Doria (2013) recommended DMT as a positive advantage in treatment of
ASD behavior, because its acts directly on emotional and interaction disturbances.

Dance and social reciprocity

Resistance to social interaction is seen as one of the main challenges associated with
ASD, which affects relationships between family members, friends and community, greatly
impacting self-esteem and social independence. In this view, approaches focused on social
reciprocity for people with ASD are needed (LaGasse, 2017).

All included studies highlighted that the largest impairment associated to ASD is the
difficulty of social interaction (Hildebrandt et al., 2016; Koch et al., 2015; Koehne et al.,
2016; Mastrominico et al., 2018; Souza-Santos et al., 2018). Authors also reported that social
interaction competence was a direct and / or indirect aim of the dance interventions, as well as
well-being, empathy, nonverbal skills, autonomy and self confidence.

Centelles et al. (2012) elucidates that body movement foments social performance in
children with ASD, and emotional and social benefits can be proposed by the intervention of
dance movement (Ho et al., 2015). Most of all, dance encourages social connection through
playfull space, promoting expression and creativity that allows focus on the art not on the
disorder (Rocha et al., 2017). It occurs because dance influences social reciprocity in

interpersonal interaction through the integration of the individual with the external
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environment. In addition, dance provides several benefits for self expression and functional,
cognitive and social improvement (Teixeira-Machado, 2015; Texeira-Machado, DeSantana,
2015).

Included studies in our review are in line with other investigations that reported the
effects of DMT on improving self-perception and social symptoms, especially affection
(Scharoun et al., 2014). It seems that dance intervention can promote cognitive, emotional,
auditory, visual, sensory, physical and social abilities (Sharp, Hewitt, 2014).

AUTHORS’ CONCLUSIONS

Findings of the included studies showed dance for negative symptoms in ASD, and its
influence on communication, body awareness, behavior, psychological wellbeing and social
skills.

Implications for practice

A number of studies have demonstrated that dance influences ASD management,
whether in the individual or collective sphere, as it interferes in physical, emotional, cognitive
and social capacity. Dance contributes to express feelings through bodily movement and
promotion of social participation, avoiding feelings of loneliness, isolation and frustration
(communication difficulties often faced).

In this line, all selected studies in this systematic review revealed dance benefits in
ASD in communication, body awareness, behavior, psychological well-being and social
skills, considering the relevant influence of dance on negative symptoms, as empathy,
interpersonal relation, cognition, interaction, emotion and consequently, quality of life.

A key factor to be considered is a good adherence of the dance sessions for
neurological conditions (Keogh et al., 2009; Patterson et al., 2018). It is pertinent to highlight
that in a study included our review (Mastrominico et al., 2018) there was no dropout during

the intervention, as most participants emphasized the dance proficiency and claimed the desire
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to remain in therapy. Besides, dance intervention is an inexpensive approach in terms of cost-
effectiveness that can be a good strategy to ASD treatment.

Although dance has been the unique intervention, some differences were noted
between the studies' protocols such as dance imitation (Koehne et al., 2016), DMT
(Hildebrandt et al., 2016; Koch et al., 2015; Mastrominico et al., 2018), and specific dance
protocol (Souza-Santos et al., 2018), and no homogeneity between time, period and frequency
for protocols application, which may interfere the findings.

Other factor to be considered is a suitable place or environment which ASD
participants are exposed to conduct dance programs. Different conditions such as noises,
sounds, mirrors, or the presence of other participants during dance session may interfere
outcomes. Disqualification of some therapists that conduced research protocols; disparity in
the number of participants per group; no standardization in the application of DMT
(therapists, different places and therapeutic environments) are limitations reported by
Mastrominico et al. (2018) that have to be considered in the conduction of future studies on
this topic.

Our systematic review reveals that dance for people with ASD can be used in several
age groups and in some ASD degrees, with important influence on both A and B ASD
diagnostic criteria recommended by the Diagnostic and Statistical Manual of Mental
Disorders (DSM- 5), with substantial effects on social reciprocity and stereotypies.
Implications for research

The lack of standardization of the evaluation measures in all included studies in this
review affected the interpretation and comparison of the results between the studies, which
did not allow a meta-analysis accomplishment.

From this review, it may be noted that despite the heterogeneity of the studies, dance

approaches showed to be beneficial in ASD. However, it is not clear what are the duration and
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frequency of dance application that are appropriate to obtain positive findings. Besides that,
there were only ASD individuals with high functioning. More than this, studies with moderate
and severe ASD are needed to verify the influence of dance in negative symptoms and how
dance may contribute to communication, body awareness, behavior and social reciprocity in
all ASD conditions.

Our review shows the role of dance practice can foster in the daily life in individuals
with ASD on negative symptoms, and its influence on biopsychosocial aspects. While we
reported the positive influence of dance in this specific population, further investigations are
needed to determine this effect in all levels of ASD severity.

It was also observed that two out of the five studies in our review compared dance
with other types of interventions, being equine assisted therapy (Souza-Santos et al., 2018)
and exercise for movement control (Koehne et al., 2016). Although better outcomes in the
above cited aspects were noted, more studies with different interventions are necessary to
obtain consistent information about dance and ASD negative symptoms, as well as provide
more information on how dance practice or DMT can be used in different circumstances in

autism spectrum.
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relative scientific or professional contributions of the individuals involved, regardless of their
status. A student is usually listed as principal author on any multiple-authored publication that
substantially derives from the student’s dissertation or thesis.

2.3 Acknowledgements

All contributors who do not meet the criteria for authorship should be listed in an
Acknowledgements section. Examples of those who might be acknowledged include a person
who provided purely technical help, or a department chair who provided only general support.

Please supply any personal acknowledgements separately to the main text to facilitate
anonymous peer review.

2.4 Funding

Autism requires all authors to acknowledge their funding in a consistent fashion under a
separate heading. Please visit the Funding Acknowledgements page on the SAGE Journal
Author Gateway to confirm the format of the acknowledgment text in the event of funding, or
state that: This research received no specific grant from any funding agency in the public,
commercial, or not-for-profit sectors.

Important note: If you have any concerns that the provision of this information may
compromise your anonymity, you should withhold this information until you submit your
final accepted manuscript.

2.4.1 National Institutes of Health (NIH) funded articles

If you have received NIH funding for your research, please state this in your submission and
if your paper is accepted by Autism an electronic version of the paper will automatically be
sent to be indexed with the National Library of Medicine's PubMed Central as stipulated in
the NIH policy.

2.5 Declaration of conflicting interests
Autism encourages authors to include a declaration of any conflicting interests and
recommends you review the good practice guidelines on the SAGE Journal Author Gateway.

2.6 Research ethics and patient consent
Medical research involving human subjects must be conducted according to the World
Medical Association Declaration of Helsinki

Submitted manuscripts should conform to the ICMJE Recommendations for the Conduct,

Reporting, Editing, and Publication of Scholarly Work in Medical Journals, and all papers
reporting animal and/or human studies must state in the methods section that the relevant
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Ethics Committee or Institutional Review Board provided (or waived) approval. Please ensure
that you have provided the full name and institution of the review committee, in addition to
the approval number.

For research articles, authors are also required to state in the methods section whether
participants provided informed consent and whether the consent was written or verbal.

Information on informed consent to report individual cases or case series should be included
in the manuscript text. A statement is required regarding whether written informed consent for
patient information and images to be published was provided by the patient(s) or a legally
authorized representative.

2.7 Clinical trials

Autism conforms to the ICMJE requirement that clinical trials are registered in a WHO-
approved public trials registry at or before the time of first patient enrolment as a condition of
consideration for publication. The trial registry name and URL, and registration number must
be included at the end of the abstract.

2.8 Reporting guidelines

The relevant EQUATOR Network reporting guidelines should be followed depending on the
type of study. For example, all randomized controlled trials submitted for publication should
include a completed CONSORT flow chart as a cited figure and the completed CONSORT
checklist should be uploaded with your submission as a supplementary file. Systematic
reviews and meta-analyses should include the completed PRISMA flow chart as a cited figure
and the completed PRISMA checklist should be uploaded with your submission as a
supplementary file. The EQUATOR wizard can help you identify the appropriate guideline.

The What Works Clearinghouse (WWC) guidelines should be followed when submitting in
single-case design (SCD) and meet the standards outlined for internal validity of the SCD.

Other resources can be found at NLM’s Research Reporting Guidelines and Initiatives
3. Publishing Policies

3.1 Publication ethics

SAGE is committed to upholding the integrity of the academic record. We encourage authors
to refer to the Committee on Publication Ethics’ International Standards for Authors and view
the Publication Ethics page on the SAGE Author Gateway.

3.1.1 Plagiarism

Autism and SAGE take issues of copyright infringement, plagiarism or other breaches of best
practice in publication very seriously. We seek to protect the rights of our authors and we
always investigate claims of plagiarism or misuse of published articles. Equally, we seek to
protect the reputation of the journal against malpractice. Submitted articles may be checked
with duplication-checking software. Where an article, for example, is found to have
plagiarised other work or included third-party copyright material without permission or with
insufficient acknowledgement, or where the authorship of the article is contested, we reserve
the right to take action including, but not limited to: publishing an erratum or corrigendum
(correction); retracting the article; taking up the matter with the head of department or dean of
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the author's institution and/or relevant academic bodies or societies; or taking appropriate
legal action.

3.1.2 Prior publication

If material has been previously published it is not generally acceptable for publication in a
SAGE journal. However, there are certain circumstances where previously published material
can be considered for publication. Please refer to the guidance on the SAGE Author Gateway
or if in doubt, contact the Editor at the address given below.

3.2 Contributor's publishing agreement

Before publication, SAGE requires the author as the rights holder to sign a Journal
Contributor’s Publishing Agreement. SAGE’s Journal Contributor’s Publishing Agreement is
an exclusive licence agreement which means that the author retains copyright in the work but
grants SAGE the sole and exclusive right and licence to publish for the full legal term of
copyright. Exceptions may exist where an assignment of copyright is required or preferred by
a proprietor other than SAGE. In this case copyright in the work will be assigned from the
author to the society. For more information please visit the SAGE Author Gateway.

3.3 Open access and author archiving

Autism offers optional open access publishing via the SAGE Choice programme. For more
information please visit the SAGE Choice website. For information on funding body
compliance, and depositing your article in repositories, please visit SAGE Publishing Policies
on our Journal Author Gateway.

4. Preparing your manuscript for submission

4.1 Formatting
Autism asks that authors use the APA style for formatting. The APA Guide for New
Authors can be found on the APA website, as can more general advice for authors.

4.2 Artwork, figures and other graphics
For guidance on the preparation of illustrations, pictures and graphs in electronic format,
please visit SAGE’s Manuscript Submission Guidelines.

Figures supplied in colour will appear in colour online regardless of whether or not these
illustrations are reproduced in colour in the printed version. For specifically requested colour
reproduction in print, you will receive information regarding the costs from SAGE after
receipt of your accepted article.

4.3 Supplementary material

This journal is able to host additional materials online (e.g. datasets, podcasts, videos, images
etc) alongside the full-text of the article. For more information please refer to our guidelines
on submitting supplementary files.

4.4 Terminology

Autism has researched and compiled their own Terminology Guidelineswhich all authors
should follow.
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4.5 Reference style
Autism adheres to the APA reference style. View the APA guidelines to ensure your
manuscript conforms to this reference style.

4.6 English language editing services

Authors seeking assistance with English language editing, translation, or figure and
manuscript formatting to fit the journal’s specifications should consider using SAGE
Language Services. Visit SAGE Language Services on our Journal Author Gateway for
further information.

5. Submitting your manuscript

Autism is hosted on SAGE Track, a web based online submission and peer review system
powered by ScholarOne™ Manuscripts. Visit http://mc.manuscriptcentral.com/autism to
login and submit your article online.

IMPORTANT: Please check whether you already have an account in the system before trying
to create a new one. If you have reviewed or authored for the journal in the past year it is
likely that you will have had an account created. For further guidance on submitting your
manuscript online please visit ScholarOne Online Help.

5.1 ORCID

As part of our commitment to ensuring an ethical, transparent and fair peer review process
SAGE is a supporting member of ORCID, the Open Researcher and Contributor ID. ORCID
provides a persistent digital identifier that distinguishes researchers from every other
researcher and, through integration in key research workflows such as manuscript and grant
submission, supports automated linkages between researchers and their professional activities
ensuring that their work is recognised.

We encourage all authors to add their ORCIDs to their SAGE Track accounts and include
their ORCIDs as part of the submission process. If you don’t already have one you can create
one here.

5.2 Information required for completing your submission

You will be asked to provide contact details and academic affiliations for all co-authors via
the submission system and identify who is to be the corresponding author. These details must
match what appears on your manuscript. At this stage please ensure you have included all the
required statements and declarations and uploaded any additional supplementary files
(including reporting guidelines where relevant).

5.3 Permissions

Please also ensure that you have obtained any necessary permission from copyright holders
for reproducing any illustrations, tables, figures or lengthy quotations previously published
elsewhere. For further information including guidance on fair dealing for criticism and
review, please see the Copyright and Permissions page on the SAGE Author Gateway

6. On acceptance and publication

6.1 Lay Abstracts
Upon acceptance of your article you will be required to submit a lay abstract of your article to
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the Social Media Editor, Laura Crane (journalautism@gmail.com). Lay abstracts are brief
(max 250 words) descriptions of the paper that are easily understandable. These abstracts will
be made available to researchers and clinicians, as well as the general public (including
individuals with autism spectrum disorders and their families). These abstracts should avoid
both technical terminology and the reporting of statistics. Examples of lay abstracts are
provided in recent issues of the journal.

6.2 SAGE Production

Your SAGE Production Editor will keep you informed as to your article’s progress
throughout the production process. Proofs will be sent by PDF to the corresponding author
and should be returned promptly. Authors are reminded to check their proofs carefully to
confirm that all author information, including names, affiliations, sequence and contact details
are correct, and that Funding and Conflict of Interest statements, if any, are accurate. Please
note that if there are any changes to the author list at this stage all authors will be required to
complete and sign a form authorising the change.

6.3 Online First publication

Online First allows final articles (completed and approved articles awaiting assignment to a
future issue) to be published online prior to their inclusion in a journal issue, which
significantly reduces the lead time between submission and publication. Visit the SAGE
Journals help page for more details, including how to cite Online First articles.

6.4 Access to your published article
SAGE provides authors with online access to their final article.

6.5 Promoting your article

Publication is not the end of the process! You can help disseminate your paper and ensure it is
as widely read and cited as possible. The SAGE Author Gateway has numerous resources to
help you promote your work. Visit the Promote Your Article page on the Gateway for tips
and advice. In addition, SAGE is partnered with Kudos, a free service that allows authors to
explain, enrich, share, and measure the impact of their article. Find out how to maximise your
article’s impact with Kudos.
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