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Gesture use in children with autism spectrum

disorder: a scoping review

Jessica R. Stewart', Debra C. Vigil?, Abbie Olszewski?, Coryann Thornock'

"Department of Communication Sciences and Disorders, University of Texas Rio Grande Valley, Edinburg, *University of Nevada Reno, Reno, United

States

Purpose: This study reviewed the literature examining type and frequency of gesture use in
children diagnosed with autism spectrum disorder (ASD) in comparison to other popula-
tions. The findings can inform future studies and programs targeting the use of gestures as
an early indicator of ASD.

Methods: A six step search procedure was utilized to identify all articles exploring gesture
use in children with ASD in comparison to other populations. Articles meeting inclusion cri-
teria were double coded by the investigators with 97% agreement. Results examining type
and frequency of gesture were synthesized and three common themes were identified:
comparison group(s), age of participants with ASD, and gesture terminology.

Results: A total of 32 studies met inclusion criteria for this study. Of these studies, nine ex-
clusively measured type of gesture, 17 exclusively measured frequency, and 6 measured
both type and frequency. Results indicate that children with ASD used different types and
frequency of gesture in comparison to other populations. The most studied age range was
4-5 years and most studies used typically developing children as the comparison group.
Gesture terminology and definition were extremely variable.

Conclusions: Children with ASD are using different types and frequencies of gesture when
compared to other populations. More research including younger and more diverse popula-
tions is needed to translate these findings into clinical practice. Additionally, there is a need
for more consistent use of gesture terminology and definition.

Keywords: Autism spectrum disorder, Gesture, Early identification, Gesture type, Gesture
frequency

INTRODUCTION

Research in gesture use in children with autism spectrum disorder (ASD) shows delays
and differences in the quantity and quality when compared to other populations [1-3].
These delays and differences are evident prior to a child’s first birthday, placing lack of
or atypical gesture use as one of the earliest behavioral markers of ASD [4-6]. Although
lack of and atypical use of gesture use can be identified during the first year of life, the
average age of diagnosis of ASD is currently 4 years, 2.5 months [7]. If gestures can be
accurately used to identify children with ASD prior to their first birthday, children can
receive diagnoses and begin receiving early intervention at much younger ages, result-
ing in better outcomes for this population [8,9].

Even though gestures have been consistently identified in the literature as one of the
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earliest indicators of ASD, to this date, a review has not been
conducted comparing findings across studies. This informa-
tion is of interest for research purposes and clinical practice as
it can help to inform the current state of the literature, identify
strengths and weaknesses of children with ASD, and summa-
rize findings so that research can be translated into clinical
practice. Taken together, this can aid in identification of ASD
at a much younger age than the current average of 4 years, 2.5
months [7]. Consequently, the purpose of this study is to eval-
uate the research examining gesture use in children with ASD
in comparison to other populations with a focus on type and
frequency of gestures. We will address the following research
questions:
1. Do children with ASD use different types of gesture in
comparison to other populations?
2. Do children with ASD use different frequencies of gesture
in comparison to other populations?

METHODS

Search procedure

A six-step process was used to conduct a scoping review of the
literature related to gestures and ASD. First, the authors iden-
tified five primary and 21 secondary search terms. The five
primary search terms were autism, autism spectrum disor-
der, autistic disorder, Asperger’s, and PDD-NOS. The 21 sec-
ondary search terms were gestures, instrumental gesture,
representational gesture, iconic gesture, deictic gesture, con-
ventional gesture, showing, giving, pointing, commenting,
protesting, acknowledging, social interaction gesture, be-
havior regulation gesture, joint attention, intention, nonver-
bal communication, preverbal communication, and gesture
development. All possible two and three primary and second-
ary search term combinations were entered into each of five
electronic databases: PubMed, Web of Science, Academic
Search Premier, PsycInfo, and ERIC.

Second, the authors and trained undergraduate research as-
sistants conducted abstract reviews to determine if articles
identified in step one “met” or “potentially met” inclusion cri-
teria. Articles investigating eye movements in isolation, social
smiles in isolation, gestures trained by the investigator(s) or
imitated by the participant, and studies measuring gestures via
parent interview were excluded. Duplicate abstracts and ab-
stracts that did not contain the search terms were eliminated.

Third, full-text articles of all the abstracts identified as “met”
or “potentially met” were obtained for article review. Below
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were the inclusion criteria:

1. Peer reviewed studies with experimental, quasi-experi-

mental, case study, or single-subject design.

2. Study participants including children between the ages of

6 months to 6 years diagnosed with ASD, Pervasive De-
velopmental Disorder-Not Otherwise Specified (PDD-
NOS), Asperger’s disorder, and/or autistic disorder.

3. A comparison group was included in the sample of par-

ticipants.

. Studies included one or more dependent variables spe-
cific to the definition of gesture used in this current scop-
ing review, that is—intentional movements that are inter-
pretable by other individuals and used for the purpose of
communicating meaning [10].

. Gestures were measured in isolation or in conjunction
with vocalizations, social smile, and/or eye contact.

Fourth, the authors conducted a full-text review of the arti-
cles identified in step two to determine if they met inclusion
criteria. The articles were evenly divided amongst authors
and independently evaluated. Articles that met inclusion cri-
teria were saved for coding later. Articles that did not meet in-
clusion criteria were eliminated. Discrepancies were resolved
by group consensus.

Fifth, an undergraduate research assistant completed an
ancestral search. All references to the articles identified in step
four were reviewed for inclusion criteria. No additional arti-
cles were identified in this step.

Sixth, articles that met inclusion/exclusion criteria were
double coded by the authors based on the coding procedure
outlined below.

Coding procedure

A coding procedure was developed to analyze content of se-
lected articles based on the recommendations of What Works
Clearinghouse Procedures Standards Handbook Version 3.0
and Cooper, 2009 [11,12]. The following information was ex-
tracted from each study:

« Study information: author(s), year of publication, and
funding source.

« Participant information: socioeconomic status (SES), par-
ent education, race, gender, diagnosis, criteria for diagno-
sis, age, study’s participant inclusion criteria, and group
assignment and characteristics.

« Gesture information: terminology, definition(s), gesture
description, material(s), communicative partner, and
larger construct(s).
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o Study design: length of session or observation time, loca-
tion of data collection, and research design.

o Results pertaining to gestures.

« Statistical analysis used in the study.

Intercoder reliability

The authors double coded all articles that met inclusion crite-
ria. Intercoder reliability was calculated by dividing the num-
ber of item agreements by the total number of potential agree-
ments. An interrater agreement of 85% or better was consid-
ered acceptable. If the article did not meet this agreement, the
authors resolved discrepancies. There were no articles that
did not meet 85% or better. The overall percentage of agree-
ment across the coders was 97% (1,758 agreements divided by
1,821 potential agreements).

Data synthesis

Articles that met inclusion criteria were placed into two cate-
gories: 1) those that examined gesture type and 2) those that
examined gesture frequency. Gesture ‘type’ was defined as
the presence, absence, or specific attributes of a gesture. Ges-
ture ‘frequency’ was defined as quantity or number of
gesture(s) per given time. If an article examined both type and
frequency, the article was included in both categories.

Next, a qualitative review of all articles was conducted to
identify common themes useful for comparison of findings
across articles. Three common themes emerged: 1) compari-
son group(s), 2) age of participants with ASD, and 3) gesture
terminology. Results were analyzed separately according to
these three themes.

For the comparison theme, there were four frequently oc-
curring comparison groups across the studies: 1) typically de-
veloping, 2) pervasive developmental disorder and/or perva-
sive developmental disorder, not otherwise specified, 3) intel-
lectual developmental disorder/intellectual disability, and 4)
developmental delay/developmental language delay and/or
language delay. These comparison groups were used to syn-
thesize results of the current study to determine differences in
types of gesture or frequencies of gesture. It should be noted
here that an ‘other’ category was included for studies using
comparison groups not represented by the aforementioned
categories.

For the “age of participants with ASD” theme, studies were
placed in one year increments up to the age of 6 years. A cate-
gory was added for 6 years and above for studies that included
older participants. If data was collected retrospectively, the
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participants were placed in the age of the participant at the
time of data collection. The age of participants with ASD was
synthesized to determine the differences in types of gesture or
frequencies of gesture by age.

For the gesture terminology theme, all gesture terms used
across studies were examined for similarities. We could not
synthesize this information due to extreme variability in ges-
ture terminology used across studies. A discussion will be
provided.

RESULTS

Literature search

The final sample included 32 studies published between 1978
and 2014. The initial broad search identified a total of 49,798
titles. Abstracts of these articles were reviewed according to
inclusion criteria. Duplicates and abstracts failing to meet the
specified inclusion criteria were eliminated, resulting in 451
abstracts. Full articles of these abstracts were obtained and re-
viewed to evaluate whether they met inclusion criteria. Arti-
cles that did not meet inclusion criteria were eliminated, re-
sulting in 32 articles. An ancestral search was conducted on
the remaining 32 articles with no additional articles identified

(Figure 1).

Final sample characteristics

The final sample included 32 studies. All 32 studies were non-
experimental, of which seven were retrospective. Of the 32
studies, nine exclusively measured type of gesture, 17 were
found to exclusively measure frequency, and six studies mea-
sured both type and frequency. No funding trends were noted
across all articles.

Gesture type studies

A total of 15 studies (9 that measured type of gesture only and
6 that measured type and frequency) were analyzed to answer
the first research question regarding type of gesture used in
children with ASD in comparison to other populations. Of the
15 articles included, 14 found that children with ASD used
significantly different types of gesture when compared to
other populations (Table 1).

Comparison group(s)

Across the gesture type studies, the most utilized comparison
group was typically developing (n=8) followed by develop-
mental delay/developmental language delay/language delay
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[Initial broad search (n=49,798)

Duplicates and abstracts not meeting inclusion criteria
and meeting exclusion criteria eliminated (n=451)

meeting exclusion criteria eliminated (n=32)

{Full text review and articles not meeting inclusion criteria and

[Ancestral search conducted. No additional articles

identified (n=32)

[Final sample (n=32)

Figure 1. Flow chart of scoping literature search.

(n=6), pervasive developmental disorder, not otherwise
specified (PDD-NOS) (n=3), and intellectual developmental
disorder/intellectual disability (n=2). Comparison groups
represented in the ‘other’ category were Down syndrome, fe-
tal alcohol spectrum disorder, William syndrome, and regula-
tory disorder (Table 1).

Age

Across the gesture type studies, the study samples most fre-
quently included children 4-5 years of age (n=10), followed
by 3-4 years of age (n=7), 5-6 years of age (n=6), 6 years of age
or more (n=5), 2-3 years of age (n=4), 1-2 years of age (n=3),
and 0-1 years of age n=2) (Table 1).

Gesture terminology

Across the gesture type studies, a total of 38 gesture terms
were used in the 15 articles included in this scoping review.
Thirty of the 38 terms were different. Further analysis of re-
sults based on gesture terminology was not possible due in-
consistency across studies (Table 1).

Gesture frequency studies

A total of 23 studies (17 that measured frequency only and 6
that measured frequency and type) were analyzed to answer
the second question regarding frequency of gesture use in
children with ASD in comparison to other populations. Re-
sults were mixed in terms of frequency of gesture use in com-
parison to other populations. Some studies found that chil-
dren with ASD gestured more frequently, some found chil-
dren with ASD gestured less frequently, and others found no
difference. Result varied dependent upon gesture type exam-
ined, comparison group, and age of participants with ASD
(Table 2).
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Comparison group(s)

Across the gesture frequency studies, the most utilized com-
parison group was typically developing (n=15) followed by
developmental language delay/language delay/developmen-
tal delay (n=9), intellectual developmental disorder/intellec-
tual disability (n=6), and pervasive developmental disorder/
pervasive developmental disorder, not otherwise specified
(PDD/PDD-NOS) (n=3). Comparison groups represented in
the ‘other’ category were Down syndrome, hyperkinetic syn-
drome of childhood, regulatory disorder, and mixed disability
(Table 2).

Age

For age, the study samples most frequently included children
4-5 years of age (n=14), followed 3-4 years (n=12) and 5-6
years (n=10), 6 years or more (n=8), 1-2 years (n=7) and 2-3
years (n=8), and 0-1 years (n=1) (Table 2).

Gesture terminology

Like findings from the gesture type analysis, a total of 80 ges-
ture terms were used in the 23 studies examining frequency of
gesture use in children with ASD in comparison to other pop-
ulations. Sixty-two of the 80 terms were different. This made
further analysis based on gesture terminology not possible
(Table 2).

Given the variability of findings across studies examining
frequency of gesture, an ad hoc analysis was conducted of
those studies that found statistically significant differences in
frequency of gesture use. Thirty-three gesture types were used
significantly less in children diagnosed with ASD and six ges-
ture types were used more frequently in children with ASD
when compared to other populations (Table 3).
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DISCUSSION

The purpose of this study was to review research studies ex-
amining type and frequency of gesture use by children with
ASD in comparison to other populations. Gestures have been
consistently identified in the literature as one of the earliest
indicators of ASD; however, to this date, a review has not been
conducted comparing findings across studies [4-6]. The find-
ings are of interest for research purposes and clinical practice
because they inform the current state of the literature, identify
strengths and weaknesses, and summarize findings so that re-
search can be translated into clinical practice. The findings
can be used for future research and programs targeting early
identification of ASD.

The results for type of gesture use indicated that children
with ASD used significantly different types of gesture when
compared to other populations. The results for frequency of
gesture use were mixed. Some studies found that children
with ASD used more gestures, some studies found that chil-
dren with ASD used fewer gestures, and some studies found
no difference. An ad hoc analysis of studies finding significant
differences in frequency of gesture use suggests that children
with ASD use fewer gestures when compared to other popula-
tions. This is the first synthesis in the literature examining the
type and frequency of gesture use by children with ASD in
comparison to other populations. These findings can help
with earlier identification of young children with ASD and
support the fact that the gesture profiles of children with ASD
are different than other populations.

Three common themes emerged in synthesis of the data.
These themes were important not only for conceptualization
of the results relating to type and frequency of gesture use in
children with ASD, but they also highlighted gaps in the litera-
ture and areas in need of further investigation so research
findings can begin to be translated to clinical practice. The
three themes were: 1) comparison group(s), 2) age of partici-
pants with ASD, and 3) gesture terminology.

Comparison groups

For all studies include in this scoping review, the most fre-
quent comparison group was typically developing children
followed by pervasive developmental disorder, not otherwise
specified; intellectual developmental disorder/intellectual
disability; and developmental language delay and/or lan-
guage delays. The fact that many studies have examined ges-
ture use in children with ASD in comparison to typically de-
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veloping children is informative and gives us great insight into
how these two populations differ at young ages. However,
ASD has multiple overlapping symptoms with other develop-
mental disorders; therefore, if gestures are to be used as an
early indicator of ASD more studies with additional compari-
son groups are needed. The inclusion of studies examining
additional populations will allow for differential diagnosis and
further our understanding of how gestures can be used as an
early indicator specific to ASD.

Age of participants with ASD

For age range, the least studied population across all studies
was children 0-1 year of age. This finding is interesting be-
cause in typically developing children, gestures emerge
around 8-9 months and gestures are known to be one of the
earliest behavioral markers of ASD [6]. Further, the most fre-
quent age studied was the 4-5 years age range. This is directly
in line with the average age of diagnosis of ASD reported by
the CDC [7]. Across all studies, there was a disproportionate
amount of research in the ages 2 years and older with the least
amount in 2 years and younger. For example, those studies
that focused on frequency, the number of studies for 2 years
and older was 16 while the number of studies for 2 years and
younger was 7. For type of gesture, the number of studies for 2
years and older was 11 and the number of studies for 2 years
and younger was 4. This explicitly shows the need for further
research in younger populations. Further studies examining
the use of gesture in younger children with ASD will help us
understand the initial and dominant forms of communication
for this population and has the potential to lead to detection
of this disorder at younger ages than is currently possible.

Gesture terminology

Lastly, we found that across all studies there was little consis-
tency in gesture terminology being used and how this termi-
nology was defined. In the 15 articles that examined type of
gesture, a total of 38 gesture terms were used of which 30 were
different. In 23 articles that measured frequency of gesture, a
total of 80 gesture terms were used of which 62 were different.
If researchers and practitioners are to use gestures to clinically
detect ASD at the earliest possible age, it is necessary to have
consistency in gesture terminology and definition. The incon-
sistencies identified by this scoping review directly affected
our ability to make comparisons across studies and will im-
pact the ability to translate research findings to clinical prac-
tice. There is a great need for standardized and consistent use
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of gesture terminology and definitions. Hopefully, these find-
ings will begin a dialogue between researchers and practitio-
ners to standardize gesture terms.

Limitations and directions for future research

This initial scoping review explored gesture use in children
with ASD in comparison to other populations. Most studies
included in this study were found to be investigating children
4-5 years of age, the most identified comparison group was
typically developing children, and a need for more consis-
tency in gesture terminology was identified. For gestures to be
considered as an early indicator of ASD, there is a need for
more studies exploring gesture use in younger populations.
Furthermore, there is a great need for future studies including
comparison groups other than typically developing children.
ASD has many overlapping symptoms with other disorders
and a better understanding of gesture use by children with
ASD in comparison to non-typically developing children has
the potential to aid in differential diagnosis. Moreover, for
comparison of findings across studies and for research to be
translated into clinical practice, there is a need for more con-
sistent gesture terminology. Finally, while the present study
adds novel information to the literature, the articles included
in this study were published prior to 2014. Future scoping re-
views, systematic reviews, and meta-analyses are needed to
confirm the findings of this study and include more recent
data.

CONCLUSION

There is a need for identification of diagnostic markers of ASD
at younger ages [6]. This scoping review explored type and
frequency of gesture use in children with ASD in comparison
to other populations with the intent guide future studies and
programs targeting early identification of ASD. The results of
this study found that research has supported children with
ASD as using different types and frequencies of gesture when
compared to other populations suggesting that gestures can
be used as an early diagnostic marker. The least studied age
range of the articles included in this study was children under
the age of 2 years. This shows the need for research in younger
populations especially taking into consideration that the liter-
ature has supported early gesture use as an early indicator to
detect ASD. Interestingly, the most studied age group was 4 to
5 years, which is consistent with the current average age of di-
agnosis of ASD. This raises the question whether the average
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age of diagnosis is so high because of this insufficient research
in younger ages and supports Zwaigenbaum et al’s assertion
of the need for more early diagnostic markers [6]. This study
also found that most frequently investigated comparison
group was typically developing children. ASD is a disorder
that has overlapping symptoms with many other disorders
and if gestures are to be used as an early indicator of this dis-
order, more research is needed to include more diverse sam-
ples which will aid in differential identification and diagnosis.
Finally, the terminology and definitions used for gesture were
inconsistent across all studies. Standardization of terminology
and associated definitions for various gesture types is neces-
sary so that findings can be compared across studies and re-
search can accurately be translated into clinical practice.
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