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Introduction
Fragile X syndrome (FXS) is the leading inherited cause of mental retardation 
(Crawford et al., 2001) and is the result of a mutation in the FMR 1 gene located 
on the X chromosome.  Children with FXS face many challenges, not only due to 
the diagnostic profile, but from environmental challenges including lack of early 
identification, challenging behaviors and insufficient social and professional support 
(Abbeduto et al., 2007).  Maternal responsiveness has been shown to be predictive 
of outcomes in children with disabilities including FXS.  Warren et al., (2010) 
completed research to determine the factors that influence maternal responsivity of 
young children with FXS and found that early maternal responsivity predicted child 
language outcomes including number of different words and scores on standardized 
tests.  We need to know more about specific aspects of maternal behaviors that may 
promote language outcomes.  Maternal gestures may be one such behavior.  

Using gestures when communicating with a child can assist in maintaining the 
child’s attention to the communication and the referent, therefore encouraging 
the child’s communicative behaviors and overall language development (Iverson 
et al., 2006).  This reciprocal communication exchange facilitates changes in both 
the parent’s and the child’s initiation and response to these events within their 
environment, facilitating vocabulary and language development (Warren & Walker, 
2005),  

Research Questions
1.	What is the frequency and diversity of gesture use by mothers of children with FXS 

across 2 time points?

2.	How often do children speak following these different gesture types?

3.	Does maternal gesture use at earlier ages relate to later vocabulary and language 
test scores?

Method
Subjects
51mother child dyads: All of the children had FXS.  There were 41 boys and 10 girls

Demographics: 23% of the mothers qualified as low income, 83% were married and 
88% were Caucasian while their educational backgrounds ranged from 6% with a 
high school education or less to 53% with a university degree, 3 of the mothers had 
full mutation FXS and the other mothers were premutation carriers.  Each dyad is 
participating in a longitudinal study of FXS.

Child Age:  Data from 51 children were divided into age periods.  Age period 1 was 
between 18-36 months of age.  There were 43 children with data in this age period.  
Age period 2 was between 54-73 months of age.  There were 37 children with data 
in this age period.  There were 35 children who had data available from both age 
periods.

Language Measures:  Raw scores from the expressive scale of the Mullen Scale 
of Early Learning (Mullen, 1995) and rate of different words (RDW) was used for 
analyses.  RDW was obtained by transcribing child utterances from the contexts 
listed below and analyzing the transcripts with SALT.  The number of different words 
was divided by the time of the sample (approximately 25 minutes) to yield the rate.

Coding maternal gesture use and child response
Contexts:  A 5 minute recorded video of dyad communications in each of these 
contexts:  book reading, snack time, free play and two unstructured activities in 
natural environment were used for analyses.

Maternal gestures were coded as: 1-sign, 2- affection, 3- proximal 
point, 4-nodding/shrugging, 5- give/take, and 6- distal point

Maternal Gesture Definition Example

Sign ASL sign or 
approximation Sign for more

Affection Physical affection Hug, pat on the leg, etc.

Proximal point Touch point to object Touching picture in a 
book

Nodding/shrugging Head nod/shoulder 
shrug

Shoulder shrug for I don’t 
know

Give/take Give or take an object Give child a cookie

Distal point Point to an item Point to item at a 
distance

Child responses were coded as:  1- gesture, 2- gesture + speech, 3- 
speech or 4- other, including no response

Child Response to 
Maternal Gesture Example  

Gesture only
Child produces drink sign when mom produces more 
sign when asking the child if he wants more snack, or 
child takes item from mom when mom gives it to her

Gesture + speech

When mom points to a picture of a cat in a book and 
asks, “What’s that?”, the child says, “Cat” and produces 
sign for cat, or mom shrugs and asks, “Where is the 
doll?” and the child uses a distal point and says, “There 
it is”. 

Speech only

Mom gives the child a book and asks, “Do you want 
this book?”, and the child says, “Yes”, and does not 
produce a gesture.  Mom hugs the child and the child 
says, “I love you”.

Coding procedure:  Five minutes of each of the communication contexts were 
coded for maternal and child communication acts.  The video files were coded and 
time stamped by trained coders using the Noldus Observer software, version 5.1.  
A trained speech-language pathology graduate research assistant acted as the 
primary coder and searched the time stamped transcripts for the maternal gestures, 
found the maternal gesture on the video, then coded the maternal gesture type and 
child response type on the transcript.  

Reliability:  30% of the files were coded by the first author for reliability.  Cohen’s 
Kappa indicated strong reliability (k = 0.694), range of 0.518-0.903. 

Results
Question 1: What is the frequency and diversity of gesture use 
by mothers of children with FXS across 2 time points? 
The mean number of gestures used by the mothers at each time point is presented 
in Table 1.

Table 1:  Maternal Gesture use across two time points  

N Child Age Mean Number of 
Gestures SD Range

43 Time 1 = 18-36 months 39.56 16.77 1-91

37 Time 2 = 54-73 months 46.57 17.61 15-77

Figure 1:  Diversity of Maternal Gestures at Time 1
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Figure 2:   Diversity of Maternal Gestures at Time 2 
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Question 2:  How often do children speak following these 
different gesture types?

Maternal Gestures Followed by Child Speech
Time 1

Maternal 
Gesture Number Observed

Number of Gestures 
followed by 

Child Speech

Percent of Maternal 
Gestures Followed 

by Child Speech

Proximal Point 461 107 23.2
Distal Point 105 12 11.4
Give/Take 736 76 10.3
Nod/Shrug 102 10 9.8
Affection 196 9 4.6
Sign 101 4 3.9
Total 1701 218 13

Maternal Gestures Followed by Child Speech
Time 2

Maternal 
Gesture Number Observed

Number of Gestures 
followed by 

Child Speech

Percent of Maternal 
Gestures Followed 

by Child Speech

Proximal Point 618 381 61.6
Distal Point 202 79 39.1
Give/Take 528 182 34.4
Nod/Shrug 117 44 3.8
Affection 142 35 2.5
Sign 118 24 2.0
Total 1723 745 43

Figure 3:  Percent of Maternal Gestures Followed by Child Speech:  
Time1 and Time 2
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Question 3:  Does maternal gesture use at earlier ages relate 
to later vocabulary and language test scores?
35 children with the appropriate ages at both measurement point 1 and 
measurement point 2 were included in the correlational analysis.  The children’s 
speech responses, including all responses of gesture + speech and speech only, were 
used for analysis. 

•	Pearson correlation between maternal gesture use at measurement point 1, 
child age 18-36 months, and RDW at measurement point 2, child age 54-73 
months, was not significant (r = .274; p = .112).

•	Pearson correlation between maternal gesture use at measurement point 
1, child  age 18-36 months, and  raw scores from the expressive scale of the 
Mullen Scale of Early Learning (Mullen, 1995) at measurement point 2, child 
age 54-73 months, was not significant (r = .241; p = .163).

Clinical Application
Our results are preliminary and suggest that:

•	Children with FXS across two time points spoke most often after mothers 
produced a proximal point (compared to all other gesture types).

•	Proximal points often occur in periods of joint engagement such as joint book 
reading.

•	Providing information to parents about how children respond to gestures, 
particularly proximal points, may be a useful component of parent education.

Future Research
Questions for further research:

•	Do specific contexts influence how children with FXS respond to maternal 
gestures?

•	Does maternal gesture use specifically facilitate child speech use over time 
when other factors such as child developmental differences are taken into 
account?

•	What maternal biological characteristics may influence maternal gesture use?

•	What child biological characteristics may influence the response by children 
with FSX to maternal gestures?

•	Do children with FXS who also have characteristics of autism respond 
differentially to maternal gestures than those children with FXS who do not 
have characteristics of autism?
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