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Introduction

Chewing in Typically Developing Children

• Insufficiencies: prolonged chewing time (Gisel, 1988, 1991; Schwaab et al., 1986; W ilson et al., 2012), increased number 
of chewing cycles per bite (Gisel, 1988, 1991; Schwaab et al., 1986; Wilson et al., 2012), increased lateral jaw 
displacement (Wilson & Green, 2009), decreased vertical jaw displacement (Steeve, 2010)

• Chewing sequence decreases consistently with age (mature chewing 18 months, established by 24-30 
months) 

Relationship Between Chewing and Language 

• Development of mandibular movements used for chewing could be the basis for establishing complex 
speech movements (M oore, 2004) 

• Skills in complex oral motor movements have been related to language development (Alcock, 2006; 
Gernsbacher et al., 2008; LeBarton & Iverson, 2013)

• Self-feeding may aid in developing oral motor and motor skills required for language production (Webber 
et al, 2021)
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Introduction

Chewing and Autism Spectrum Disorder

• 5x more likely than neurotypical peers to have feeding challenges: restricted and repetitive 
behaviors (Ahearn et al., 2001; Raiten & M assaro, 1986; Schreck et al., 2004; W illiam s et al., 2005; W illiam s et al., 2000), food 
selectivity influenced by sensory sensitivities (Ashley et al., 2020; Ayres, 1979; Cerm ak et al., 2010, Dunn, 1999; 

Twachtm an-Reilley et al., 2008; W illiam s, 2000)

• Not all components of motor and language are bidirectional, may be influenced by age and motor 
task 
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Introduction

Relationship of Oral Motor Skills and Language 

• ASD can exhibit persistent motor difficulties (e.g., gross, fine motor) (Alcock, 2006; Bhat et al., 2011; LeBarton & 
Iverson, 2013)

• In infants and toddlers, oral motor skills (e.g., producing animal sounds or raspberries) and manual 
motor skills (e.g., pointing distally, clapping) were predictive of later speech fluency in ASD (Gernsbacher 
et al., 2008)

• Motor deficits indicate and influence development of speech and language in ASD (Chenausky et al., 2019; 

Prizant, 1996; Szypullski, 2003; Vellem an et al., 2010)
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Introduction

Relationship of Motor and Language Skills 

Development of motor skills 

Fine motor skills 12-18 months and 
24 months (LeBarton & Iverson, 2013; Libertus & 
Violi, 2016) 

Predictive of expressive language 
skills at 36 months (LeBarton & Iverson, 2013; 
Libertus & Violi, 2016) 

Oral motor control 21 months (Alcock 
& Krawczyk, 2010; Libertus & Violi, 2016) 

Correlates positively with language 
skills

Oral motor skills are associated 
with language production past the 
earliest stages of language 
development (Alcock, 2006; Alcock & Conner, 2021; 
Belmonte et al., 2013)
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Introduction

Duration of Chewing Sequence- the interval beginning when the dried oat cereal entered the child’s 
mouth and ending with the first swallow. required to have at least three chewing cycles before the 
swallow and be free from distractions such as talking, laughing, or obstructions of view (i.e., hand in 
the face, face out of camera frame) 

Number of Cycles per Chewing Sequence- began at the point of maximal jaw displacement, 
continued through the point of minimal jaw displacement, and ended at the subsequent point of 
maximal jaw displacement. 

Number of Extraneous Movements per Chewing Sequence- tongue thrusting, sweeping, and lip 
flapping. Tongue thrusting occurred when the tongue protruded outside the mouth during the 
swallow (Hanson & Utah, 2018). Tongue sweeping was when the tongue moved either left or right 
within the oral cavity past the vertical midline (Adams et al., 2020). This included jaw 
skewing/displacement when the mouth was open and the tongue pushing the cheek when the mouth 
was closed before the swallow. Lip flapping was defined as instances when the lips made contact with 
each other one or more times, similar to lip-smacking. 
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Hypotheses

1. We hypothesize that MV children will have, on average longer chewing sequence durations, more 
chewing cycles per sequence, and more extraneous movements per sequence than V children

2. We hypothesize that the three chewing variables will correlate with language and motor scores (e.g., 
longer chewing sequence duration = lower language and motor scores).

3. We hypothesize that the three chewing variables will not correlate with autism severity or age.
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Methods 

Age 
(Months)

Autism 
Severity 

Score 
(SCQ)

Number 
of 

Different 
Words

VABS-3 
Expressive 
Language 

VABS-3 
Receptive 
Language

VABS-3 Motor 
Composite

M
(SD)

73.2
(14.2)

16.4
(11)

48.7
(53.6)

4.6
(4.6)

7.6
(4.33)

73.9
(10.4)

Range 
[min-
max]

[49-95] [.00-65] [.00-174] [1-15] [1-17] 52-100]

9



3/14/24

4

10

Methods 
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ELAN 

Chewing Cycle
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Results & Discussion 

Results: No significant differences between groups on any measure.

Average Sequence 

Duration (seconds)

Cycles per Sequence Extraneous 

Movements per 

Sequence
MV (n=15) .03 (.02) 4.7 (1.07) .59 (.44)
V (n=19) .05 (.03) 5.1 (1.49) .87 (.86)
P-value .121 .392 .260
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Results & Discussion 

Results: Significant positive correlations between average cycles per sequence, and measures of language 
and motor skills. Vineland Motor Composite score significantly positively correlated with the average 
number of chewing cycles per sequence. The higher the motor composite score, the greater the number 
of chewing cycles per sequence. There was no correlation between any of the chewing variables and age.

Average Sequence 

Duration

Average Cycles per 

Sequence

Extraneous 

Movements per 

Sequence

VABS-3 EL .436* .329 .086

VABS-3 RL .181 .118 .012

NDW .384* .311 .102

VABS-3 Motor .308 .508** -.084
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Results & Discussion 

Results: No correlation between Autism severity and the chewing variables.

Average Sequence 

Duration

Average Cycles 

per Sequence

Extraneous 

Movements per 

Sequence

Age (months)

SCQ -.001 -.063 -.091 -.037
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Limitations and Future Work

Limitations

1. One food consistency (i.e., dried oat cereal)
2. No information on sensory functions
3. Constraints of using remotely collected video-recorded data 

Future Work

• Does chewing development at younger ages differ in ASD than in TD children?
• Additional considerations: extraneous movements, sensory feedback, and developmental contexts.  
• Comparing extraneous movements in children with ASD to NT 
• Do extraneous movements demonstrate delayed chewing maturity compared to TD counterparts?
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