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ABSTRACT

[T9TETE Deictic gesture use is important for children at an early age with autism spectrum disorders
(ASD) in the development of spoken language. The most frequently used deictic gestures are reaching,
pointing, showing, and giving. This study aims to compare the production of deictic gestures in Tamil-
speaking toddlers at risk for ASD and their typically developing (TD) peers.

Participants in this study included 45 Tamil-speaking toddlers ("with developmental
age of 12-36 months") and their parents. They were put in three groups of ASD (n=15), TD-DA (n=15,
matched for age at mental development and gender), and TD-LA (n=15, matched for age at language
development and gender). The parents received instruction to play with their children like they were
playing at home, using a set of toys given to them, and this session was video recorded. The Eudico
Linguistic Annotator (ELAN) was used to analyze the deictic gestures (reaching, pointing, giving, and
showing) and their subtypes.

ST There were significant differences between the ASD and TD-DA groups (P=0.025) and between
the ASD and TD-LL groups (P=0.014) in producing overall deictic gestures. The ASD group produced
fewer deictic gestures (Mean=17.20) during dyadic interaction than the TD-DA (Mean=25.60) and TD-LL
(Mean=29.46) groups. The most frequently produced deictic gesture type by the ASD group was reaching
(Mean=15.13) followed by pointing (Mean=1.20), giving (Mean=0.86), and showing (Mean=0.20).
[@TEITERY Tamil-speaking children at risk for ASD have deficits in the production of deictic gestures such
as pointing, giving, and showing compared to their TD peers. The findings underscore the importance of
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Introduction

estures represent actions that are produced

to communicate intentionally and involve

movements in body parts such as fingers,

hands, arms, and head. Deictic gestures

are produced to denote a referent that is
present in the immediate environment such as objects,
people, or locations [1]. Deictic gestures include reach-
ing, pointing, showing, and giving [2]. A study of the
hierarchical development of deictic gestures in typically
developing (TD) children aged 6-24 months showed
that reaching gestures emerge at the age of 6-7 months
when infants reach to be picked up. At the age of 7-11
months, infants develop more advanced reaching ges-
tures, such as reaching with their hands or repeatedly
opening and shutting their hands. The development of
giving, showing, and pointing gestures normally at the
age of 9-11 months [3].

Autism spectrum disorder (ASD) is a neurodevelop-
mental condition characterized by challenges in social
communication, along with restricted interests and re-
petitive behaviors. One of the diagnostic criteria for
ASD is impairment in gesture use [4]. For children at an
early age with ASD, deictic gestures are especially chal-
lenging [5, 6]. Difficulty in producing deictic gestures
is more prevalent in toddlers diagnosed with ASD com-
pared to TD toddlers [7]. The use of deictic gestures by
children with ASD was found to be an effective predic-
tor of their speaking vocabulary development 12 months
later, despite the reduced rate [6, 8]. Several studies have
reported the reduced usage of communicative gestures in
children with ASD. For instance, Toret and Acarlar [9]
compared gesture use in three groups of Turkish children
with ASD, children with Down syndrome (DS), and TD
children. Children with ASD used deictic gestures less
compared to the other two groups. They used the point-
ing gesture to request an object less. Mastrogiuseppe
et al. [10] compared gestural communication in Italian
children with ASD, DS, and TD children during interac-
tion with their mothers for 10 minutes. The chronologi-
cal age of the ASD group ranged from 30 to 66 months.
They found that children with ASD produced signifi-
cantly fewer gestures than TD children and children
with DS. Choi et al. [11] studied gesture production in
infants at low and high risk for ASD in the U.S at 12, 18,
and 24 months of age while interacting with a caregiver
through playing and found that those who were later
identified as ASD exhibited fewer gestures and lower
gesture-speech combinations, and subsequent receptive
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language was predicted by gesture production. Mishra et
al. [12] investigated gesture production in toddlers with
ASD and TD children in the U.S. when interacting with
their caregivers during play for 10 minutes. Compared
to TD children, ASD children produced fewer deictic
gestures in total and in their subtypes, such as pointing,
showing, and giving. Monish et al. [13] investigated the
deictic gestures in Tamil-speaking children with ASD
(chronological age: 2.6-8 years), DS (2.8-8 years), and
TD. All three groups were matched for chronological
age. They found that, in comparison with the other two
groups, the children with ASD used fewer deictic ges-
tures and their subtypes, including pointing, giving, and
showing. There is a lack of comprehensive studies on
deictic gestures in Indian toddlers at risk of ASD, par-
ticularly those from Tamil-speaking families. Therefore,
the current aimed to compare the production of deictic
gestures (overall and in its subtypes) in Tamil-speaking
toddlers at risk for ASD and two groups of TD children
matched for developmental age (DA) and language age
(LA) during parent-child dyadic interaction.

Materials and Methods

Study design and participants

This is a cross-sectional study. Participants were 45
Tamil-speaking toddlers at risk for ASD and TD children
(30 boys and 15 girls) and their parents. They were put
in three groups of ASD (n=15), TD-DA (n=15, matched
for age at mental development and gender), and TD-LA
(n=15, matched for age at language development and
gender). Ninety percent of the parents were mothers.
All parent-child dyads were Indian and their native as
well as primary language of communication was Tamil.
All parents belonged to the middle socioeconomic class
according to the revised Kuppuswamy’s socioeconomic
status scale [14]. Also, 20% of them had senior second-
ary school education, 60% were graduates, and 20% had
post-graduate education.

Children in the ASD group were diagnosed using the
modified checklist for autism in toddlers (M-CHAT)
[15] and clinical judgment based on the diagnostic
and statistical manual of mental disorders, fifth edition
(DSM-5) criteria [1]. Developmental age was deter-
mined using the developmental screening test (DST)
[16] which was in the range of 12-36 months. Clinical
psychologists conducted the M-CHAT and DST assess-
ments as part of their routine evaluations for toddlers.
The assessment of language development (ALD) tool
[17] was used to evaluate the age at language develop-
ment of ASD children which was in the range of 6-18
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months. To select toddlers at risk for ASD, a purposive
sampling technique was employed. The children and
their parents were recruited from an early intervention
and rehabilitation center in South India. Inclusion cri-
teria for the ASD group included age 12-36 months, at-
tending at least five sessions of speech-language ther-
apy, and no any particular parental concerns related to
motor, hearing, vision and cognitive skills. Exclusion
criteria were seizures or any other syndromic condition,
and any comorbid conditions

For the TD-DA and TD-LA groups, the inclusion cri-
teria were no communication, motor, or cognitive/neu-
rological deficits according to the World Health Orga-
nization (WHO) 10-item disability screening checklist
[18], and having adequate language skills based on the
ALD score. Children with seizures and any reports of
systemic diseases which require frequent medical atten-
tion were excluded.

Instruments

The M-CHAT has 20 yes/no items answered by parents.
The risk for ASD was indicated by answering “no” to all
items except for items 2,5 and 12 and by answering “yes”
to items 2, 5, and 12. The DST is a rapid and reliable intelli-
gence assessment for children aged 1-15 years, designed to
evaluate developmental milestones without performance-
based tasks. It includes 88 items distributed across various
age categories, covering motor, speech, and social develop-
ment to give an overview of the developmental progress
of the children. The ALD tool is a performance-based,
norm-referenced, and standardized test designed to assess
the language skills (receptive and expressive) of Indian
children from birth to ten years. The WHO 10-item disabil-
ity screening checklist is a clinical screening tool that was
administered to the parents. It has 10 items used to screen
children for developmental disabilities.

Examination of deictic gestures

We examined deictic gestures during 10 minutes of
naturally occurring play between parents and children.
Throughout the interaction, all children used a standard
set of toys, including two dolls (girl and boy), a tea set, a
ball, a comb, a brush, a bike, a car, a telephone, and two
books. The toy set included materials that every child
was likely to know from their daily lives and were ap-
propriate for a variety of activities that were suitable for
their age. The parents were instructed to play with their
children by using the toys provided, similar to how they
usually play with their children at home. The main re-
searcher at the clinic used a mobile phone camera with
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a resolution of 20 megapixels to record the parent-child
interactions. The deictic gesture subtypes used by the
children were coded using the Eudico Linguistic Anno-
tator (ELAN) [19], which is a computer-based annota-
tion tool for audio and video recordings. By encouraging
the use of standardized terminology by offering con-
trolled vocabulary as well as template facilities, ELAN
brings a strong technological foundation [20]. Using this
software, the main researcher transcribed and coded the
deictic gestures and subtypes. Frequency of each deic-
tic gesture and subtype was recorded for all children in
three groups. The coding method for deictic gestures
was based on literature [2, 7, 11]. The deictic gestures
included reaching, pointing, giving, and showing.

Reaching refers to extending the arm with an open palm
or repeatedly opening and closing the hand towards an-
other person, object, or location.” In this study, we sub-
divided the reaching gesture into two types: Reaching
towards the toy held by parents (RTP) and reaching to-
wards the toy not held by parents (RTN). Pointing refers
to extension and flexion of index finger. There were two
subtypes of pointing: Distal pointing (DP) which refers
to pointing to the toy/person that do not involve touch-
ing, and proximal pointing (PP) which refers to pointing
to the toy/person by touching it with finger. Giving is
defined as the act of offering a toy to another person. In
this study, we subdivided the giving gesture into giving
the toy spontaneously to the parent (GS) and giving the
toy upon request to the parent (GR). Showing is defined
as holding or extending a toy towards another person.

The coding reliability was achieved by employing a
second trained speech-language pathologist for 20% of
samples in each group. The percent agreement between
the coders was 77% for identifying overall deictic ges-
tures and classifying deictic gestures into four types.
For identifying the pointing gesture, the intercoder
agreement was 88%. The obtained Cohen’s kappa coef-
ficient was k=0.85 for overall deictic gestures, k=0.73
for reaching; k=0.85 for pointing, k=0.73 for giving, and
«=0.65 for showing.

Statistical analysis

We considered the risk for ASD, TD-DA, and TD-LA
as independent variables, while deictic gestures (reach-
ing, pointing, giving, showing) and its subtype were
considered as dependent variables. The normality of data
distribution was first examined using the Shapiro-Wilk
test, whose results necessitated the use of non-parametric
tests. Therefore, to analyze the differences between the
groups, the Wilcoxon signed-rank test was employed.
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Results

Table 1 shows the age of children and parents in three
groups. Table 2 represents the frequency of overall deic-
tic gestures produced by children in three groups. Dur-
ing parent-child interaction, there was a significant dif-
ference in the overall deictic gesture production between
the three groups (P<0.05). The overall deictic gesture
production was lower in the children at risk for ASD
compared to other two groups.

Table 3 represent the different types of deictic ges-
tures produced by children at risk for ASD, TD-DA and
TD-LA groups. In children at risk for ASD, the mean
frequency of reaching gesture was higher (15.13+9.63)
followed by pointing gesture (1.2+1.69), giving gesture
(0.86+0.91) and showing gesture (0.2+0.4). There was a
significant difference in the subtypes of pointing gesture
produced by children at risk for ASD compared to other
groups, where DP (0.2+0.5) was produced fewer than
PP (1£1.30). For reaching and its subtypes (RTP and
RTN), there was no significant difference between the
three groups. For giving gesture and its subtypes (GR
and GS) and showing gesture, there was a significant
difference between the three groups. Therefore, children
at risk for ASD produced fewer deictic gestures than the
other two groups of TD children in all types except for
reaching gesture.

Table 1. Mean age of children and parents in three groups
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Discussion

This prospective study aimed to investigate and com-
pare the use of deictic gestures by Tamil-speaking tod-
dlers at risk for ASD and two groups of TD children
matched for age at mental development and age at lan-
guage development during parent-child interaction.

Based on the results, the children at risk for ASD pro-
duced fewer deictic gestures than the two groups of
TD children which is in line with the results of previ-
ous studies [7, 10-12]. Deictic gestures are important
for prelinguistic communication in infants since they
emerge before expressive language development, allow
infants to communicate in different ways, and are close-
ly related to subsequent emerging first words and early
syntax. There is a close association between deictic ges-
tures and the emergence of first words [21]. In toddlers
at risk for ASD, the fewer use of deictic gestures can in-
fluence the development of intentional communication.
Since deictic gestures and the development of language
are tightly connected, the emergence of first words in
toddlers at risk for ASD may be affected by the reduced
use of these gestures.

The findings in our study showed no significant differ-
ence in the use of reaching gesture and its subtypes (RTP
and RTN) among the three groups. This finding is in line
with the results of a previous study [10]. Reaching is

ASD TD-DA TD-LL
Age
Child (m) Parent (y) Child (m) Parent (y) Child (m) Parent (y)
MeanSD 28.8+4.75 32.1543.12 23.8617.6 31.33+4.06 10+4.8 28.2%2.8
Age range 18-36 28-40 12-35 25-40 6-18 25-36
Archives of
Rehabilitation
Table 2. Comparison of overall deictic gesture production in children between the three groups
Comparison
Total deictic
S — ASD TD-DA TD-LL T ASD v
TD-DA TD-LL
Median Median Median
Mean+SD (IQR) Mean+SD (IQR) Mean+SD (IQR) z P z P
Overalldeic- 17 ,06)  15(17)  2564648)  28(11)  29.46(77)  34(14) 225 0025 252 0014
tic gestures

IQR: Interquartile range; *P< 0.05
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Table 3. Comparison of types and subtypes of deictic gestures in children between the three groups

Comparison
ASD TD-DA TD-LL
Deictic ASD vs TD-DA ASD vs TD-LL
Gestures
MeanSD N('Iec‘::;" MeanSD N('Iec‘::;" MeanSD N('Iec‘::;" z J z P
Reaching  15.13#9.63  13(19) 22.86+12.79  19(26)  11.9#3.45  11(5) -0.51 061  -1.817 0.06
RTP 7.245.20 6(15) 7.262.52 7(4) 1145.07 12(11)  -0.408  0.68 -1.53 0.12
RTN 7.8+7.03 6(9) 4.6612.76 3(3) 11.8+8.21 7(16) -1.712 0.08 -1.16 0.24
Pointing 1.2+1.69 0.03) 3.4+4.82 1(7) 7.6+4.13 8(6) 329 <0001* -201  0.021°
PP 1(1.30 1(3) 6.13+4.13 7(8) 2.9+3.95 1(7) -3.00 0.002* -3.201 0.002"
DP 0.2(0.5 0.0(0) 1.46+1.45 1(3) 0.4+099 0.00(0) -2.66 0.001* -3.02 0.01°
Giving 0.86+0.91 1(1) 2.9343.19 2(6)  5.73%2.52 5(3) 329 <0001* -2.19  0.028
GS 0.4+0.63 0.0(1) 1.86+1.72 2(1) 1.06+1.66 0.0(2) -2.93 0.03* -2.02 0.01"
GR 0.4+0.63 0.0(1) 3.86+2.09 4(3) 1.8+2.66 0.0(3) -3.201 0.0013* -3.10 0.02"
Showing 0.210.4 0(0) 1.06+0.67 1(0) 0.8+0.5 1(1) -2.80 0.005* -2.4 0.016

IQR: Interquartile range.
"P<0.05.

considered a primitive gesture, and its use drops when
other gestures and language develop [22]. In this study,
toddlers at risk for ASD had communication deficits,
inadequate language level, and reduced production of
other deictic gestures (giving, showing, and pointing);
therefore, reaching gesture produced more. Fewer use
of pointing gesture by toddlers at risk for ASD than the
TD children is in agreement with the results of previous
studies [7, 10-12]. Pointing gesture is considered as a
first step towards true symbolization [23]. ASD is char-
acterized by difficulty in the use of gaze and pointing for
nonverbal communication, as well as atypical language
development [24]. In our study, children at risk for ASD
showed different subtypes of pointing gestures; where
DP was produced fewer than PP. A possible reason for
this difference is that DP emerges later than PP in a typi-
cal development [25]. Also, DP involves a more cogni-
tively advanced mechanism compared to PP [26].

In our study, toddlers at risk for ASD used fewer giv-
ing gesture than the TD children. Moreover, they pro-
duced fewer subtypes of giving gesture such as giving
the toy spontaneously to parents and giving the toy upon
request to parent, highlighting their deficits in joint at-
tention/social interaction and comprehending the rules

Archives of

Rehabilitation

of communication during interaction, whereas the TD
children could establish joint attention with their par-
ents during the interaction. Furthermore, the toddlers
at risk for ASD had a reduced use of showing gesture
which is consistent with the results of previous studies
[11, 12]. The production of showing gesture may distin-
guish infants at high risk of developing ASD from others
who may develop language delays or mild difficulties
in social skills [27]. In children with ASD, the show-
ing gesture may be a more accurate indicator of ASD
than the pointing gesture. Showing gesture, contrary to
pointing gesture, is meant to start a shared social experi-
ence rather than expressing a need [27]. In our study,
we observed that children at risk for ASD used deictic
gestures predominantly for the purpose of requesting
(proto-imperative) rather than sharing interests (proto-
declarative). Among the deictic gestures, showing ges-
ture was the least commonly used gesture by the chil-
dren at risk for ASD.

Few studies have shown the importance of the referen-
tial communication gestures, including pointing, giving
and showing, related to vocabulary learning, which may
be as a possible predictor of subsequent language com-
petence [28, 29]. Therefore, inadequate language skills

Monish V, et al. Deictic Gestures in Toddlers at Risk for Autism Spectrum Disorder. RJ. 2025; 26(1):150-165.
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in toddlers at risk for ASD can also be a reason for the
reduced use of pointing, giving and showing gestures
compared to TD children.

Conclusion

The Tamil-speaking toddlers at risk for ASD have inad-
equate production of deictic gestures in naturalistic con-
texts compared to TD children. The results emphasized
the importance of investigating the deictic gestures used
by toddlers at risk for ASD, as well as their other com-
munication abilities, in their assessment and intervention.
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