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Abstract
We examined the communicative intentions behind parents’ deictic gesture use with high-risk infants later diagnosed with 
autism spectrum disorder (ASD; n = 17), high-risk infants who were not diagnosed with ASD (n = 25), and low-risk infants 
(n = 28) at 12 months and assessed the extent to which the parental deictic gesture intentions predicted infants’ later vocabu-
lary development. We found that parents in the three groups produced similar numbers of declarative and imperative gestures 
during a 10-minute parent–child interaction in the lab at 12 months and that 12-month parental declarative gesture use was 
significantly, positively associated with children’s 36-month vocabulary scores. Encouraging parental use of declarative 
gestures with infants could have important implications for language development.
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Introduction

Although language deficits and delays are no longer diag-
nostic criteria for autism spectrum disorder (ASD), they are 
common among children with ASD (Lazenby et al., 2016; 
Tager-Flusberg et al., 2005) as well as younger siblings of 
children with ASD, who are at high familial risk for ASD 
themselves (hereafter referred to as “high-risk infants”; see 
Garrido et al., 2017 for meta-analysis). By studying the lin-
guistic environment of high-risk infants, we can identify 
early risk factors for atypical language development in ASD. 
Specifically, given the important role parents play in shaping 
their children’s language development (see Bottema‐Beutel 
& Kim, 2020; Swanson, 2020 for reviews), examinations of 
parent–child interactions are of particular interest.

Findings on the interactional styles of parents of high-
risk infants and low-risk infants (i.e., no immediate family 
history of ASD) are mixed. While some studies reported 
overall more directive interactional styles in high-risk par-
ents (Harker et al., 2016; Steiner et al., 2018; Wan et al., 
2012, 2013), others found similar levels of specific behaviors 
among parents of high- and low-risk infants, such as scaf-
folding of infant play (Campbell et al., 2015), responsiveness 
to infant communication (Choi et al., 2020; Leezenbaum 
et al., 2014; Talbott et al., 2016), vocal coordination (North-
rup & Iverson, 2015), and gestures (Talbott et al., 2015). 
Regarding parents’ intentions behind their communication, 
Talbott et al. (2016) found no robust differences in the cat-
egories of maternal speech across high- and low-risk groups 
when infants were 9 months of age. However, it has not been 
examined if parents of high- and low-risk infants differ on 
the communicative intentions behind their gestures, nonver-
bal input that is strongly associated with language develop-
ment of children (Goldin-Meadow & Butcher, 2003; LeB-
arton & Iverson, 2017). Specifically, although three studies 
have reported that high-risk infants and low-risk infants 
show significant group differences in imperative gestures 
that serve a requesting function and declarative gestures that 
serve a joint attention function (Cassel et al., 2007; Rozga 
et al., 2011; Yirmiya et al., 2006), no study has compared 
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gesture intentions of parents of high-risk infants and those 
of low-risk infants. Of note, different terms have been used 
in the literature to refer to the communicative intentions of 
gestures (see review by Manwaring et al., 2018). While the 
three studies cited here used terms such as Initiating Joint 
Attention (IJA) and Initiating Behavioral Regulation (IBR) 
to categorize the functions of infants’ gestures observed dur-
ing the Early Social Communication Scales (ESCS; Mundy 
et al., 2003), we refer to them as ‘declarative’ and ‘impera-
tive,’ respectively, because these terms are commonly used 
across clinical and non-clinical populations.

Previous work suggests that parents produce gestures 
with a variety of intentions when interacting with their typ-
ically-developing children (Pan et al., 1996; Rowe, 2000; 
Salo et al., 2019). Parents use gestures declaratively to share 
attention or interest with their infants. Parents also use ges-
tures imperatively to elicit or control the actions of infants. 
Importantly, recent evidence suggests that these varying 
intentions of parental gestures may be differentially related 
to the vocabulary development of children. For example, 
Salo et al. (2019) found that parents’ use of declarative 
pointing was significantly, positively associated with chil-
dren’s concurrent vocabulary scores at 12 months. By con-
trast, parents’ imperative pointing was not associated with 
children’s concurrent vocabulary scores. While these results 
have been found with parents and their typically-developing 
children, the question of whether the association between 
parents’ gesture intentions and children’s vocabulary skills 
is similar in dyads of parents and high-risk infants remains 
unanswered.

Taken together, previous research suggests that an exami-
nation of gesture intentions is warranted in parents of high- 
and low-risk infants. Moreover, it is important to assess 
whether the association between parents’ declarative, but 
not imperative, gestures and children’s vocabulary scores 
in typical development is similar in high-risk infants, who 
have an increased risk for language difficulties. Elucidating 
further aspects of the linguistic environment that support 
language learning could have implications for the develop-
ment and implementation of targeted language interventions 
for children. Our previous work reported a detailed compari-
son of parent gesture use and a significant, positive relation 
between the total number of parental gestures at 12 months 
and the child’s vocabulary outcomes at 36 months in high- 
and low-risk groups (Choi et al., 2021). Building on the 
previous study, the current study focused on the examina-
tion of communicative intentions behind parents’ deictic 
gestures (e.g., pointing, showing, giving), in particular, as 
the meanings of deictic gestures can vary across contexts 
(Manwaring et al., 2018; Salo et al., 2019). This work aims 
to (1) examine deictic gesture intentions in parents of high-
risk infants later diagnosed with ASD (HRA+), high-risk 
infants who were not diagnosed with ASD (HRA−), and 

low-risk comparison (LRC) infants at 12 months and (2) 
assess whether expressing declarative versus imperative 
intentions via deictic gestures differentially predicts child 
vocabulary scores at 36 months.

Methods

Participants

Participants consisted of parent–child dyads (n = 70) where 
infants were classified as high or low familial risk for ASD. 
High-risk infants (n = 42) had an older sibling whose ASD 
community diagnosis was confirmed by the Social Com-
munication Questionnaire (SCQ; Rutter et al., 2003) and/or 
the Autism Diagnostic Observation Schedule (ADOS; Lord 
et al., 2000). Low-risk infants (n = 28) had a typically-devel-
oping older sibling and no first- or second-degree relatives 
with an ASD diagnosis. Of the high-risk infants, 17 later 
received an ASD diagnosis (HRA+; see the section ‘ASD 
Outcome Classification’ for further details), while 25 did 
not (HRA-). Of the 28 low-risk infants in this study, none 
received an ASD diagnosis. Mean chronological age of the 
infants was 12.4 months (SD = 0.4; Range = 10.9–13.6).

Demographic information for the HRA+, HRA−, 
and LRC groups is provided in Table 1. As can be seen 
in Table 1, the groups were well-matched in infants’ sex 
and race and household income. However, levels of paren-
tal education were significantly different across the three 
groups (χ2 = 9.75, p = 0.008). Post-hoc pairwise comparisons 
revealed HRA+ parents had significantly lower education 
levels, compared to the LRC group (z = − 3.35, p = 0.001). 
Therefore, in our analyses for research aim 2, we controlled 
for parental education in regression models predicting 
infants’ vocabulary scores. All infants had a minimum gesta-
tional age of 36 weeks, had no known genetic or neurologic 
disorders, and heard English in the home > 75% of the time.

Procedure and Measures

Data were drawn from the Infant Sibling Project, which was 
approved by the IRB at Boston Children’s Hospital/Harvard 
Medical School and Boston University. Parents’ written 
informed consent was obtained prior to participation in the 
study. Supplementary Table S1 provides a summary of the 
measures collected or coded (described below) at different 
ages in the present study.

Coding Parent Deictic Gesture Intentions

At the infants’ 12-month in-lab study visit, parents 
(nmothers = 67, nfathers = 3) were asked to play with their 
child as they normally would during a 10-minute free play 
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interaction using a standard, age-appropriate set of toys. 
Parent–child dyads were videotaped and coded for parent 
gestures (see Choi et al., 2021, for details on the gesture 
coding scheme). For the present study, parental deictic 
gestures were further coded at the level of communicative 
intention: declarative and imperative (Bates et al., 1975; 
Liszkowski et al., 2004, 2006; Tomasello et al., 2007). 
Definitions and examples of declarative and imperative 
gestures can be found in Table 2. As informed by previ-
ous work (Salo et al., 2019), contextual cues such as the 
form and referent of the gesture, language associated with 
the gesture, and the partner’s response were used to help 

distinguish declarative and imperative gestures of parents. 
In the current study, the first author developed the coding 
scheme based on prior research and trained two coders 
who were blind to group membership. Coding reliability 
was established by having the first author and the two cod-
ers compare and discuss their codes on the same video. 
Once the coders achieved above 80% agreement on the 
codes as the first author, two coders independently coded 
the videos and overlapped 20% of the randomly chosen 
videos to calculate interrater reliability. The inter-rater 
reliability was 99.7% (k = 0.99, n = 308).

Table 1   Participant characteristics for the three groups

a Household income was reported on an eight-point scale: (1) less than $15,000, (2) $15,000–$25,000, (3) $25,000$35,000, (4) $35,000–$45,000, 
(5) $45,000–$55,000, (6) $55,000–$65,000, (7) $65,000–$75,000, (8) more than $75,000
b Parent education was reported as the highest level attained on a nine-point scale: (1) some high school, (2) high school graduate, (3) some col-
lege, (4) community college/two-year degree, (5) four-year college degree, (6) some graduate school, (7) master’s degree, (8) doctoral degree, 
(9) professional degree
~ p < .1 *p < .05, ** p < .01

HRA+ HRA− LRC p value

Infant participants
 Sex (% male) 71% 36% 50% .098 ~ 
 Race (% white) 82% 92% 86% .668
 12-month MSEL verbal developmental quotients 87.84 (18.31)

62.5–126.92
98.56 (13.20)
75–129.17

99.11 (12.74)
70.83–118.18

.028*

 12-month MSEL receptive language T scores 39.47 (7.91)
25–51

46.00 (6.90)
28–55

46.75 (7.11)
31–60

.004**

 12-month MSEL expressive language T scores 45.18 (11.90)
30–73

47.96 (8.43)
33–71

48.39 (7.84)
33–62

.496

 36-month MB-CDI vocabulary scores 47.11 (29.82)
12–100

63.64 (22.34)
32–92

73.05 (21.09)
19–94

.059 ~ 

Parent participants
 Household incomea 6.53 (2.42)

2–8
7.52 (1.20)
4–8

7.68 (1.09)
3–8

.224

 Educationb 4.93 (1.58)
1–8

5.61 (1.73)
2–8

6.46 (0.98)
5–9

.008**

 12-month word types 135.54 (54.31)
57.10–235.23

171.04 (71.95)
75.18–403.28

154.77 (50.08)
89.07–245.23

.235

Table 2   Definitions and 
examples of coding parental 
deictic gesture intentions

Intention of parental gesture Definition Examples

Declarative Gesture is used to share or discuss a 
joint focus of attention

Parent points to a picture in a 
book, saying, “The monkey 
is stealing the key from the 
zookeeper!”

Parent shows a triangle, say-
ing, “This one is pink”

Imperative Gesture is used to direct or elicit a 
specific action from the child

Parent uses a palm-up gesture 
(i.e., a hand rotated to an 
upward position), saying, 
“Give it to me!”

Parent points to a shape sorter, 
saying, “Put it in there”
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Infant Vocabulary Skills

In the present study, infants’ expressive vocabulary scores 
were measured at 36 months using the MacArthur-Bates 
Communicative Development Inventory (MB-CDI-III; Fen-
son et al., 1994), a parent-report measure widely used in 
research (Frank et al., 2017). Parents were asked to mark 
the words that they have heard their child say using a 100-
item vocabulary checklist, with scores ranging from 1 to 
100 words. Descriptive statistics on the sample’s 36-month 
vocabulary outcomes are provided for the three groups in 
Table 1.

Covariates

Given that research has found that child sex, child prior lan-
guage skills, and parental speech are related to children’s 
vocabulary development (e.g., Hoff, 2003; Huttenlocher 
et al., 1991; Rowe, 2008), we considered these variables 
as potential covariates in our data analyses (in addition to 
parental education, which differed across the groups). Infor-
mation on infant sex was obtained from demographic ques-
tionnaires. As an index of children’s prior language skills, 
we used children’s 12-month Verbal Developmental Quo-
tients from the Mullen Scales of Early Learning (MSEL; 
Mullen, 1995), a standardized assessment that measures 
cognitive development across five domains: gross and 
fine motor, expressive and receptive language, and visual 
reception. The Verbal Developmental Quotients were cal-
culated by dividing the average age-equivalent scores from 
the MSEL expressive and receptive language subscales by 
the chronological age and multiplying by 100. Finally, as 
an index of parental speech, we used parents’ word types 
(i.e., number of different words that parents spoke during 
the parent–child interactions automatically calculated using 
the FREQ command in Computerized Language ANalysis 
[CLAN; MacWhinney, 2000]) at 12 months. Descriptive 
statistics on the sample’s relevant scores for the covariates 
are provided for the three groups in Table 1.

ASD Outcome Classification

The Autism Diagnostic Observation Schedule (ADOS; Lord 
et al., 2000) was administered at 18, 24, and 36 months by 
research staff with extensive experience in testing children 
with developmental disorders and then co-scored by an 
ADOS-reliable researcher. If infants met criteria for ASD or 
received a score within three points of the ADOS’ ASD cut-
off score, a licensed clinical psychologist reviewed videos of 
the behavioral assessments, including the ADOS, to make a 
clinical judgment estimate of ASD, no ASD, or other (e.g., 
ADHD, anxiety) using DSM-5 criteria. Infants classified as 
‘other’ were excluded from the current study.

Data Analyses

To address our first research aim of comparing the three 
groups on parents’ deictic gesture intentions, we used 
ANOVA or nonparametric tests (Kruskal–Wallis H tests 
and Mann–Whitney U tests) based on the distributions of 
data. We examined both raw numbers and the proportion of 
declarative and imperative gestures. Because the proportion 
of declarative gestures (e.g., x) is complementary to the pro-
portion of imperative gestures (e.g., 1−x), we examined the 
proportion of declarative gestures only. The proportion was 
calculated for each parent by dividing the total number of 
declarative gestures by total deictic gestures and then aver-
aging across parents in each group. To address our second 
research aim of assessing whether parents’ declarative or 
imperative gestures differentially predicted child vocabulary 
scores at 36 months, we first examined partial correlations 
between parental gesture intentions at 12 months and child 
vocabulary at 36 months, controlling for parent education, 
which significantly differed across the groups, and then fol-
lowed up the results of the correlation analyses with multiple 
regression analyses while controlling for variables known 
to predict child vocabulary development (i.e., child’s sex, 
child’s prior language skills, and parent’s speech).

Results

Descriptive statistics on the communicative intentions 
of parent deictic gestures are presented in Table 3. There 
were no significant group differences in the raw numbers 
of gestures that served a declarative or imperative purpose 
across HRA+, HRA−, and LRC groups. On average, parents 
across the groups produced 14 declarative gestures and 13 
imperative gestures during the 10-minute interaction with 
their infant. When examining the proportion of declara-
tive gestures, we found significant differences across the 
three groups (F2,67 = 4.18, p = 0.019). Bonferroni post-hoc 
pairwise tests indicated that the HRA + parents used a sig-
nificantly higher proportion of declarative gestures than the 
LRC parents (p = 0.036).

To address our second research aim, we first examined 
if the variation in parents’ deictic gesture intentions at 
12 months correlated with infant vocabulary development 
at 36 months. Partial correlations controlling for parent 
education (which significantly differed across the groups) 
are presented in Table 4. For the entire sample, the num-
ber of parental declarative gestures was significantly and 
positively associated with infants’ MB-CDI vocabulary 
scores at 36 months, after controlling for parent education 
(r = 0.37, p = 0.030). The number of parental imperative ges-
tures was positively, but not significantly, correlated with 
infants’ 36-month vocabulary scores. Also, the proportional 
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measure was not significantly correlated with the children’s 
vocabulary scores. Within each group, none of the correla-
tions reached statistical significance, presumably due to the 
reduced sample sizes.

Next, we fit regression models for the whole sample to 
determine if parents’ declarative gesture use at 12 months 
predicted children’s vocabulary outcomes at 36 months, 
even when adjusting for the potential covariates described 
above (Table 5). Model 1 shows that parents’ declarative 

gesture use was a significant, positive predictor of chil-
dren’s MB-CDI vocabulary scores after controlling 
for parent education. Model 2 shows that the effects of 
declarative gestures remained significant after includ-
ing the additional covariates (i.e., child’s sex, child’s 
12-month Verbal Developmental Quotients, and parent’s 
12-month speech) and that none of the covariates were sig-
nificantly associated with vocabulary outcomes. Finally, 
in Model 3 we assessed whether the relation between par-
ent’s declarative gestures and child’s vocabulary outcomes 
differed by group by examining the interaction between 
group and declarative gestures. There was a significant 
effect of the overall interaction (F2,25 = 3.70, p = 0.039), 
indicating that the regression lines from the three groups 
differed significantly. Unadjusted pairwise comparisons 
showed a significant difference between the HRA+ and 
LRC groups (t = − 2.45, p = 0.022); however, when this 
result was adjusted for multiple comparisons using Bonfer-
roni correction, it no longer reached statistical significance 
(t = − 2.45, p = 0.065). The scatter plot of parental declara-
tive gestures with child vocabulary scores is displayed in 
Fig. 1.

Table 3   Descriptive statistics (mean, SD, range) on parental gesture intentions at 12 months

Note Because the proportion of declarative gestures (e.g., x) is complementary to the proportion of imperative gestures (e.g., 1−x), we report the 
p-value for one of the proportional measures only. The distribution of the number of declarative gestures was non-normal based on its histogram 
and Shapiro–Wilk test (p < .001); therefore, a non-parametric Kruskal–Wallis H test was used to test group differences. The number of impera-
tive gestures and the proportion of declarative gestures were normally distributed based on respective histograms and Shapiro–Wilk tests; there-
fore, ANOVAs were used to test group differences
* p < .05

HRA+ (N = 17) HRA− (N = 25) LRC (N = 28) p value

Number of declarative gestures 14.86 (10.03) 2.33–35.36 15.69 (8.90) 2.06–31.58 11.09 (8.83) 1.05–35.67 .101
Number of imperative gestures 10.10 (6.11) 1.04–24.19 13.58 (8.68) 0.00–36.03 13.69 (5.82) 1.93–23.40 .204
Proportion of declarative gestures 0.58 (0.14) 0.31–0.77 0.53 (0.22) 0.18–1.00 0.42 (0.19) 0.05–0.77 .019*

Table 4   Partial correlations between parental gesture intentions at 
12 months and child vocabulary at 36 months, controlling for parent 
education, for the entire sample and each group

~ p < .1, * p < .05

Entire Sample HRA+ HRA− LRC

Parent declarative gesture
 Number .37* .68 .61~ .11
 Proportion .15 .00 .38 −.06

Parent imperative gesture
 Number .27 .67 .14 .23

Table 5   Regression models 
predicting children’s vocabulary 
scores at 36 months

~ p < .1, * p < .05, ** p < .01

Model 1 Model 2 Model 3

Intercept 27.02 (19.65) 53.57 (32.25) 52.09 (29.40)~
Parent declarative gestures 0.91 (0.40)* 1.11 (0.43)* 3.11 (1.08)**
Parent education 4.58 (2.88) 5.21 (2.93)~ 2.20 (2.99)
Child verbal developmental quotients − 0.33 (0.28) − 0.43 (0.26)
Child sex 15.38 (7.77)~ 10.97 (7.68)
Parent word types − 0.05 (0.07) − 0.07 (0.07)
HRA- 22.54 (21.03)
LRC 50.10 (16.63)**
Declarative gesture X HRA- − 1.49 (1.40)
Declarative gesture X LRC − 2.84 (1.16)*
R2(%) 16.9 27.7 49.1
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Discussion

The current study examined the communicative intentions 
behind parental deictic gesture use with HRA+, HRA−, and 
LRC infants at 12 months and assessed the extent to which 
the parental gesture intentions at 12 months predicted chil-
dren’s vocabulary scores at 36 months. Our main findings 
were that parents produced similar numbers of declarative 
and imperative gestures at 12 months regardless of their 
infant’s ASD risk and eventual diagnosis, and that across 
all groups, 12-month parental declarative gesture use was a 
significant, positive predictor of children’s 36-month vocab-
ulary scores.

Several studies found that parents of children with or at 
risk for ASD used more directive interactional styles (Harker 
et al., 2016; Steiner et al., 2018; Wan et al., 2012, 2013). In 
the gestural realm, this was not the case in our sample, as 
parents of HRA+, HRA−, and LRC infants produced com-
parable numbers of declarative and imperative gestures at 
12 months. Moreover, when examining the proportion of 
the intention types, controlling for the quantity of deictic 
gestures, the proportion of declarative gestures was signifi-
cantly higher in HRA+ parents than LRC parents. Thus, 
these results suggest that parents who have a child with ASD 
provide gestural input of similar quality, if not use more 
declarative gestures, than parents who have a typically-
developing child.

The mixed findings on the parental interactional styles 
could be attributed to several non-mutually exclusive factors. 
First, they may be due to differences in the metrics used to 

examine parental behaviors. For instance, Wan et al. (2012, 
2013) and Harker et al. (2016) used expert rating scales 
in which coders recorded global judgments about the par-
ent–child interactions and found higher directiveness among 
parents of high-risk infants than parents of low-risk infants. 
By contrast, we used frequency and proportion measures to 
compare parental declarative and imperative gestures and 
found no group differences in the number of gesture inten-
tions and a higher proportion of declarative gestures in par-
ents of high-risk infants later diagnosed with ASD. While 
the method of count coding used in the present study cap-
tures individual variation in the construct of interest better 
than rating scales, which are limited by the range of possible 
scores, different approaches to systematic observation have 
their own strengths and limitations (Yoder et al., 2018). In 
sum, given the differences in measurement, future research 
should consider using different metrics on the same data to 
evaluate the impact of metric choice (Harbison et al., 2017).

The inconsistent patterns of the findings may also be 
attributed to potential differences in the samples. In our 
sample, infants across all groups scored within one stand-
ard deviation of the population mean on both expressive 
and receptive language subscales of the Mullen Scales of 
Early Learning at 12 months (Table 1), indicating that at 
this age, the infants achieved language scores within the 
range of typical development regardless of their ASD risk 
and eventual outcome. Therefore, our infants (and how they 
interact with their parents and vice versa) might not be rep-
resentative of the larger population. Also, levels of parental 
education were high across all groups, with 87% of our par-
ent sample having a 4-year college degree or beyond. While 
some previous studies also report high levels of parental 
education (Harker et al., 2016; Steiner et al., 2018), others 
do not provide directly comparable information (e.g., only 
parents’ occupation status is provided in Wan et al., 2012, 
2013), making it unclear if our sample characteristics are 
indeed different from others. In future research, it will be 
useful to obtain a large and diverse group of parents and 
their high- and low-risk infants and provide detailed partici-
pant information to fully understand similarities and differ-
ences in the interactional styles among parents of high- and 
low-risk infants.

In our previous work, we found that the quantity of par-
ent gestures at 12 months predicted parental report of the 
child’s vocabulary scores at 36 months in HRA+, HRA−, 
and LRC groups (Choi et al., 2021). Building on the pre-
vious study, we found that 12-month parents’ declarative 
gestures, in particular, were significantly positively associ-
ated with children’s vocabulary scores at 36 months. This 
association held after controlling for parent education, child 
sex, child 12-month Verbal Developmental Quotients, and 
parent 12-month speech, and it was present regardless of the 
infant’s risk for ASD and eventual diagnosis. Thus, children 
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of parents who use more declarative gestures at 12 months 
have a larger vocabulary size two years later. Nevertheless, 
it is worth noting that we measured children’s vocabulary 
using a parent questionnaire rather than an independent 
objective measure. Given the potential bias in parent reports, 
future work should use other (and ideally, multiple) sources 
of information on language, such as natural language sam-
ples and standardized assessments (Barokova & Tager-Flus-
berg, 2020) to further examine the role of parental deictic 
gesture intentions on infant vocabulary development.

One explanation for the association between parents’ 
declarative gestures and children’s vocabulary development 
is that declarative gestures, which are intended to achieve a 
social goal of sharing interest or information with a partner, 
may lead to more opportunities for joint attention that is 
known to be beneficial for language learning (Mundy et al., 
2007; Tomasello & Farrar, 1986). Salo et al. (2018), for 
example, found that declarative points, but not imperative 
points, were related to joint attention measured on the Early 
Social Communication Scales (Mundy et al., 2003). Relat-
edly, studies found that parents talked and responded more 
during joint attentional activities than other interactional 
contexts (Gros-Louis et al., 2016; Sosa, 2016). Also, it is 
possible that parents provide the label of referent of their 
declarative gesture, which may facilitate the development 
of children’s vocabulary (Dimitrova et al., 2016; Goldin-
Meadow et al., 2007). Taken together, these findings sug-
gest that parental declarative gestures could lead to more 
episodes of joint attention that elicit more parental input and 
reciprocal communication with infants.

Additionally, parental declarative gestures could play an 
indirect role in language learning by encouraging infants’ 
own use of declarative gestures. Camaioni (1997) posited 
that children’s use of declarative gestures reflects their 
understanding of others as intentional agents. Therefore, a 
child who understands that s/he can affect another person’s 
attentional state may produce more declarative gestures 
(e.g., showing a ball) and receive timely input from parents 
(e.g., “You found a ball!”) than the child who does not have 
this understanding. In fact, meta-analyses have revealed a 
robust relation between children’s declarative gestures and 
language skills in typical development as well as ASD (Col-
onnesi et al., 2010; Harbison et al., 2017), providing some 
support to this explanation.

By implication, these findings suggest that parents’ 
use of declarative gestures may especially be helpful in 
promoting vocabulary development of children, includ-
ing those who are at high risk for ASD and those who 
develop ASD. Our previous study reported that the quan-
tity of parental gestures predicted children’s vocabulary 
development (Choi et  al., 2021), and here, our results 
further reveal that parents’ declarative gestures may be 
a particularly powerful factor associated with children’s 

vocabulary development. Thus, interventionists and par-
ents should consider prioritizing the use of declarative 
gestures with children at risk for or with ASD, who often 
exhibit language delays or deficits (Anderson et al., 2007; 
Tager-Flusberg & Kasari, 2013). In addition, given that 
these findings were correlational in nature, there is a need 
for research to examine whether parents’ use of declarative 
gestures play a causal role in vocabulary development of 
children by manipulating the communicative intentions of 
parental gestures.

In conclusion, the present study builds on the previous 
literature by examining the intentions behind parent deictic 
gestures by identifying the association between parents’ 
declarative gestures and vocabulary development in ASD 
high- and low-risk infants. However, given the correla-
tional nature of the data and limited sample size in the 
present study, further research is needed to shed light on 
the mechanisms underpinning this relation. If replicated 
in future research, these findings will have implications 
for creating more targeted and effective language interven-
tions for children.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10803-​021-​04989-8.

Acknowledgments  There has been no change in the author affiliation 
subsequent to the time of the study. This work was supported by the 
grants from the National Institutes of Health (R01-DC010290 to HTF 
and CAN; R21-DC08637 to HTF), Autism Speaks (1323 to HTF), and 
Simons Foundation (137186 to CAN). We would like to thank all the 
families for their participation in the study. We would also like to thank 
the former and current ISP team members involved in this research.

Author Contributions  BC was involved in study conception and cod-
ing, analyzed and interpreted the data, and drafted the manuscript. LC 
and RM contributed to data coding and reliability and provided intel-
lectual contributions throughout the project. MLR critically revised the 
manuscript for intellectual content. CAN and HTF were the co-prin-
cipal investigators of the Infant Sibling Project and critically revised 
the manuscript for intellectual content. All authors read and approved 
the final manuscript.

Funding  This study was funded by the grants from the National Insti-
tutes of Health (R01-DC010290 to HTF and CAN; R21-DC08637 
to HTF), Autism Speaks (1323 to HTF), and Simons Foundation 
(137186 to CAN). The funding bodies did not have any role in the 
design, collection, analyses, and interpretation of data or in writing 
the manuscript.

Declarations 

Conflict of interest  The authors declare that they have no conflict of 
interests.

Ethical Approval  All procedures performed in the current study were 
in accordance with the ethical standards of the institutional and/or 
national research committee and with the 1964 Helsinki declaration 
and its later amendments or comparable ethical standards.

https://doi.org/10.1007/s10803-021-04989-8


	 Journal of Autism and Developmental Disorders

1 3

Informed Consents  Informed consent was obtained from all individual 
participants included in the study.

References

Anderson, D. K., Lord, C., Risi, S., DiLavore, P. S., Shulman, C., 
Thurm, A., Welch, K., & Pickles, A. (2007). Patterns of growth 
in verbal abilities among children with autism spectrum disorder. 
Journal of Consulting and Clinical Psychology, 75(4), 594–604. 
https://​doi.​org/​10.​1037/​0022-​006X.​75.4.​594.

Barokova, M., & Tager-Flusberg, H. (2020). Commentary: measuring 
language change through natural language samples. Journal of 
Autism and Developmental Disorders, 50(7), 2287–2306. https://​
doi.​org/​10.​1007/​s10803-​018-​3628-4.

Bates, E., Camaioni, L., & Volterra, V. (1975). The acquisition of per-
formatives prior to speech. Merrill-Palmer Quarterly of Behavior 
and Development, 21(3), 205–226.

Bottema-Beutel, K., & Kim, S. Y. (2020). A systematic literature 
review of autism research on caregiver talk. Autism Research. 
https://​doi.​org/​10.​1002/​aur.​2461.

Camaioni, L. (1997). The emergence of intentional communication in 
ontogeny, phylogeny, and pathology. European Psychologist, 2(3), 
216–225. https://​doi.​org/​10.​1027/​1016-​9040.2.​3.​216.

Campbell, S. B., Leezenbaum, N. B., Mahoney, A. S., Day, T. N., 
& Schmidt, E. N. (2015). Social engagement with parents in 
11-month-old siblings at high and low genetic risk for autism 
spectrum disorder. Autism, 19(8), 915–924. https://​doi.​org/​10.​
1177/​13623​61314​555146.

Cassel, T. D., Messinger, D. S., Ibanez, L. V., Haltigan, J. D., Acosta, 
S. I., & Buchman, A. C. (2007). Early social and emotional com-
munication in the infant siblings of children with autism spectrum 
disorders: An examination of the broad phenotype. Journal of 
Autism and Developmental Disorders, 37(1), 122–132. https://​
doi.​org/​10.​1007/​s10803-​006-​0337-1.

Choi, B., Nelson, C. A., Rowe, M. L., & Tager-Flusberg, H. (2020). 
Reciprocal influences between parent input and child language 
skills in dyads involving high- and low-risk infants for autism 
spectrum disorder. Autism Research. https://​doi.​org/​10.​1002/​aur.​
2270.

Choi, B., Castelbaum, L., McKechnie, R., Rowe, M. L., Nelson, C. A., 
& Tager-Flusberg, H. (2021). Parents’ declarative use of deic-
tic gestures predicts vocabulary development in infants at high 
and low risk for autism spectrum disorder. Journal of Autism and 
Developmental Disorders.  epub ahear of print https://​doi.​org/​10.​
1007/​s10803-​020-​04855-z

Colonnesi, C., Stams, G. J. J. M., Koster, I., & Noom, M. J. (2010). 
The relation between pointing and language development: A meta-
analysis. Developmental Review, 30(4), 352–366. https://​doi.​org/​
10.​1016/j.​dr.​2010.​10.​001.

Dimitrova, N., Özçalışkan, Ş, & Adamson, L. B. (2016). Parents’ 
translations of child gesture facilitate word learning in children 
with autism, Down syndrome and typical development. Journal 
of Autism and Developmental Disorders, 46(1), 221–231. https://​
doi.​org/​10.​1007/​s10803-​015-​2566-7.

Fenson, L., Dale, P. S., Reznick, J. S., Bates, E., Thal, D. J., & Pethick, 
S. J. (1994). Variability in early communicative development. 
Monographs of the Society for Research in Child Development, 
59(5), 1–173.

Frank, M. C., Braginsky, M., Yurovsky, D., & Marchman, V. A. (2017). 
Wordbank: An open repository for developmental vocabulary 
data. Journal of Child Language, 44(3), 677–694. https://​doi.​org/​
10.​1017/​S0305​00091​60002​09.

Garrido, D., Petrova, D., Watson, L. R., Garcia-Retamero, R., & Car-
ballo, G. (2017). Language and motor skills in siblings of children 
with autism spectrum disorder: A meta-analytic review. Autism 
Research. https://​doi.​org/​10.​1002/​aur.​1829.

Goldin-Meadow, S., & Butcher, C. (2003). Pointing toward two-
word speech in young children. In Pointing: Where language, 
culture, and cognition meet (pp. 85–107). Lawrence Erlbaum 
Associates Publishers.

Goldin-Meadow, S., Goodrich, W., Sauer, E., & Iverson, J. (2007). 
Young children use their hands to tell their mothers what to 
say. Developmental Science, 10(6), 778–785. https://​doi.​org/​10.​
1111/j.​1467-​7687.​2007.​00636.x.

Gros-Louis, J., West, M. J., & King, A. P. (2016). The influence of 
interactive context on prelinguistic vocalizations and maternal 
responses. Language Learning and Development, 12(3), 280–
294. https://​doi.​org/​10.​1080/​15475​441.​2015.​10535​63.

Harbison, A. L., McDaniel, J., & Yoder, P. J. (2017). The associa-
tion of imperative and declarative intentional communication 
with language in young children with autism spectrum disorder: 
A meta-analysis. Research in Autism Spectrum Disorders, 36, 
21–34. https://​doi.​org/​10.​1016/j.​rasd.​2017.​01.​003.

Harker, C. M., Ibañez, L. V., Nguyen, T. P., Messinger, D. S., & 
Stone, W. L. (2016). The effect of parenting style on social smil-
ing in infants at high and low risk for ASD. Journal of Autism 
and Developmental Disorders, 46(7), 2399–2407. https://​doi.​
org/​10.​1007/​s10803-​016-​2772-y.

Hoff, E. (2003). The specificity of environmental influence: Socioec-
onomic status affects early vocabulary development via mater-
nal speech. Child Development, 74(5), 1368–1378.

Huttenlocher, J., Haight, W., Bryk, A., Seltzer, M., & Lyons, T. 
(1991). Early vocabulary growth: Relation to language input 
and gender. Developmental Psychology, 27(2), 236–248. https://​
doi.​org/​10.​1037/​0012-​1649.​27.2.​236.

Lazenby, D. C., Sideridis, G. D., Huntington, N., Prante, M., Dale, 
P. S., Curtin, S., Henkel, L., Iverson, J. M., Carver, L., Dobkins, 
K., Akshoomoff, N., Tagavi, D., Nelson, C. A. I., & Tager-Flus-
berg, H. (2016). Language differences at 12 months in infants 
who develop autism spectrum disorder. Journal of Autism and 
Developmental Disorders, 46(3), 899–909. https://​doi.​org/​10.​
1007/​s10803-​015-​2632-1.

LeBarton, E. S., & Iverson, J. (2017). Gesture’s role in learning 
interactions: A focus on clinical populations. In Why Gesture? 
(pp. 331–351). John Benjamins. https://​www.​jbe-​platf​orm.​com/​
conte​nt/​books/​97890​27265​777-​gs.7.​16leb

Leezenbaum, N. B., Campbell, S. B., Butler, D., & Iverson, J. M. 
(2014). Maternal verbal responses to communication of infants 
at low and heightened risk of autism. Autism, 18(6), 694–703. 
https://​doi.​org/​10.​1177/​13623​61313​491327.

Liszkowski, U., Carpenter, M., Henning, A., Striano, T., & Toma-
sello, M. (2004). Twelve-month-olds point to share attention 
and interest. Developmental Science, 7(3), 297–307. https://​doi.​
org/​10.​1111/j.​1467-​7687.​2004.​00349.x.

Liszkowski, U., Carpenter, M., Striano, T., & Tomasello, M. (2006). 
12- and 18-Month-olds point to provide information for others. 
Journal of Cognition and Development, 7(2), 173–187. https://​
doi.​org/​10.​1207/​s1532​7647j​cd0702_2.

Lord, C., Risi, S., Lambrecht, L., Cook, E. H., Leventhal, B. L., 
DiLavore, P. C., Pickles, A., & Rutter, M. (2000). The autism 
diagnostic observation schedule-generic: A standard measure of 
social and communication deficits associated with the spectrum 
of autism. Journal of Autism and Developmental Disorders, 
30(3), 205–223.

MacWhinney, B. (2000). The CHILDES Project: Tools for analyzing 
talk. (3rd ed.). Lawrence Erlbaum Associates.

Manwaring, S. S., Stevens, A. L., Mowdood, A., & Lackey, M. 
(2018). A scoping review of deictic gesture use in toddlers with 

https://doi.org/10.1037/0022-006X.75.4.594
https://doi.org/10.1007/s10803-018-3628-4
https://doi.org/10.1007/s10803-018-3628-4
https://doi.org/10.1002/aur.2461
https://doi.org/10.1027/1016-9040.2.3.216
https://doi.org/10.1177/1362361314555146
https://doi.org/10.1177/1362361314555146
https://doi.org/10.1007/s10803-006-0337-1
https://doi.org/10.1007/s10803-006-0337-1
https://doi.org/10.1002/aur.2270
https://doi.org/10.1002/aur.2270
https://doi.org/10.1007/s10803-020-04855-z
https://doi.org/10.1007/s10803-020-04855-z
https://doi.org/10.1016/j.dr.2010.10.001
https://doi.org/10.1016/j.dr.2010.10.001
https://doi.org/10.1007/s10803-015-2566-7
https://doi.org/10.1007/s10803-015-2566-7
https://doi.org/10.1017/S0305000916000209
https://doi.org/10.1017/S0305000916000209
https://doi.org/10.1002/aur.1829
https://doi.org/10.1111/j.1467-7687.2007.00636.x
https://doi.org/10.1111/j.1467-7687.2007.00636.x
https://doi.org/10.1080/15475441.2015.1053563
https://doi.org/10.1016/j.rasd.2017.01.003
https://doi.org/10.1007/s10803-016-2772-y
https://doi.org/10.1007/s10803-016-2772-y
https://doi.org/10.1037/0012-1649.27.2.236
https://doi.org/10.1037/0012-1649.27.2.236
https://doi.org/10.1007/s10803-015-2632-1
https://doi.org/10.1007/s10803-015-2632-1
https://www.jbe-platform.com/content/books/9789027265777-gs.7.16leb
https://www.jbe-platform.com/content/books/9789027265777-gs.7.16leb
https://doi.org/10.1177/1362361313491327
https://doi.org/10.1111/j.1467-7687.2004.00349.x
https://doi.org/10.1111/j.1467-7687.2004.00349.x
https://doi.org/10.1207/s15327647jcd0702_2
https://doi.org/10.1207/s15327647jcd0702_2


Journal of Autism and Developmental Disorders	

1 3

or at-risk for autism spectrum disorder. Autism & Developmen-
tal Language Impairments, 3, 2396941517751891. https://​doi.​
org/​10.​1177/​23969​41517​751891.

Mullen, E. M. (1995). Mullen Scales of Early Learning. Circle Pines, 
MN: American Guidance Service.

Mundy, P., Block, J., Delgado, C., Pomares, Y., Vaughan Van Hecke, 
A., & Parlade, M. V. (2007). Individual differences and the 
development of joint attention in infancy. Child Development, 
78(3), 938–954. https://​doi.​org/​10.​1111/j.​1467-​8624.​2007.​
01042.x.

Mundy, P., Delgado, C., & Hogan, A. (2003). A manual for the 
abridged Early Social Communication Scales (ESCS). Depart-
ment of Psychology, University of Miami

Northrup, J. B., & Iverson, J. M. (2015). Vocal coordination during 
early parent-infant interactions predicts language outcome in 
infant siblings of children with autism spectrum disorder. Infancy, 
20(5), 523–547.

Pan, B. A., Imbens-Bailey, A., Winner, K., & Snow, C. (1996). Com-
municative intents expressed by parents in interaction with young 
children. Merrill Palmer Quarterly, 42(2), 248–267.

Rowe, M. L. (2000). Pointing and talk by low-income mothers and their 
14-month-old children. First Language, 20, 305–330. https://​doi.​
org/​10.​1177/​01427​23700​02006​005.

Rowe, M. L. (2008). Child-directed speech: Relation to socioeconomic 
status, knowledge of child development and child vocabulary skill. 
Journal of Child Language, 35(1), 185–205.

Rozga, A., Hutman, T., Young, G. S., Rogers, S. J., Ozonoff, S., 
Dapretto, M., & Sigman, M. (2011). Behavioral profiles of 
affected and unaffected siblings of children with autism: Con-
tribution of measures of mother-infant interaction and nonverbal 
communication. Journal of Autism and Developmental Disorders, 
41(3), 287–301. https://​doi.​org/​10.​1007/​s10803-​010-​1051-6.

Rutter, M., Bailey, A., & Lord, C. (2003). Social Communication Ques-
tionnaire. Western Psychological Services.

Salo, V. C., Reeb-Sutherland, B., Frenkel, T. I., Bowman, L. C., & 
Rowe, M. L. (2019). Does intention matter? Relations between 
parent pointing, infant pointing, and developing language ability. 
Journal of Cognition and Development, 20(5), 635–655. https://​
doi.​org/​10.​1080/​15248​372.​2019.​16482​66.

Salo, V. C., Rowe, M. L., & Reeb-Sutherland, B. (2018). Exploring 
infant gesture and joint attention as related constructs and as pre-
dictors of later language. Infancy, 23(3), 432–452. https://​doi.​org/​
10.​1111/​infa.​12229.

Sosa, A. V. (2016). Association of the type of toy used during play with 
the quantity and quality of parent-infant communication. JAMA 
Pediatrics, 170(2), 132–137. https://​doi.​org/​10.​1001/​jamap​ediat​
rics.​2015.​3753.

Steiner, A. M., Gengoux, G. W., Smith, A., & Chawarska, K. 
(2018). Parent-child interaction synchrony for infants at-risk 

for autism spectrum disorder. Journal of Autism and Develop-
mental Disorders, 48(10), 3562–3572. https://​doi.​org/​10.​1007/​
s10803-​018-​3624-8.

Swanson, M. R. (2020). The role of caregiver speech in supporting lan-
guage development in infants and toddlers with autism spectrum 
disorder. Development and Psychopathology. https://​doi.​org/​10.​
1017/​S0954​57942​00008​38.

Tager-Flusberg, H., & Kasari, C. (2013). Minimally verbal school-aged 
children with autism spectrum disorder: The neglected end of 
the spectrum. Autism Research. https://​doi.​org/​10.​1002/​aur.​1329.

Tager-Flusberg, H., Paul, R., & Lord, C. (2005). Language and commu-
nication in autism. In F. Volkmar (Ed.), Handbook of autism and 
pervasive developmental disorders (3rd ed., Vol. 1, pp. 335–364). 
John Wiley & Sons, Inc.

Talbott, M. R., Nelson, C. A., & Tager-Flusberg, H. (2016). Maternal 
vocal feedback to 9-month-old infant siblings of children with 
ASD. Autism Research, 9(4), 460–470. https://​doi.​org/​10.​1002/​
aur.​1521.

Tomasello, M., Carpenter, M., & Liszkowski, U. (2007). A new look at 
infant pointing. Child Development, 78(3), 705–722. https://​doi.​
org/​10.​1111/j.​1467-​8624.​2007.​01025.x.

Tomasello, M., & Farrar, M. J. (1986). Joint attention and early lan-
guage. Child Development, 57(6), 1454–1463. https://​doi.​org/​10.​
2307/​11304​23.

Wan, M. W., Green, J., Elsabbagh, M., Johnson, M., Charman, T., & 
Plummer, F. (2012). Parent–infant interaction in infant siblings 
at risk of autism. Research in Developmental Disabilities, 33(3), 
924–932.

Wan, M. W., Green, J., Elsabbagh, M., Johnson, M., Charman, T., 
Plummer, F., & the BASIS Team. (2013). Quality of interaction 
between at-risk infants and caregiver at 12–15 months is associ-
ated with 3-year autism outcome. Journal of Child Psychology 
and Psychiatry, 54(7), 763–771. https://​doi.​org/​10.​1111/​jcpp.​
12032.

Yirmiya, N., Gamliel, I., Pilowsky, T., Feldman, R., Baron-Cohen, S., 
& Sigman, M. (2006). The development of siblings of children 
with autism at 4 and 14 months: Social engagement, communica-
tion, and cognition. Journal of Child Psychology and Psychiatry, 
and Allied Disciplines, 47(5), 511–523. https://​doi.​org/​10.​1111/j.​
1469-​7610.​2005.​01528.x.

Yoder, P. J., Lloyd, B. P., & Symons, F. J. (2018). Observational meas-
urement of behavior (2nd Edition). Paul H Brookes Publishing Co.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1177/2396941517751891
https://doi.org/10.1177/2396941517751891
https://doi.org/10.1111/j.1467-8624.2007.01042.x
https://doi.org/10.1111/j.1467-8624.2007.01042.x
https://doi.org/10.1177/014272370002006005
https://doi.org/10.1177/014272370002006005
https://doi.org/10.1007/s10803-010-1051-6
https://doi.org/10.1080/15248372.2019.1648266
https://doi.org/10.1080/15248372.2019.1648266
https://doi.org/10.1111/infa.12229
https://doi.org/10.1111/infa.12229
https://doi.org/10.1001/jamapediatrics.2015.3753
https://doi.org/10.1001/jamapediatrics.2015.3753
https://doi.org/10.1007/s10803-018-3624-8
https://doi.org/10.1007/s10803-018-3624-8
https://doi.org/10.1017/S0954579420000838
https://doi.org/10.1017/S0954579420000838
https://doi.org/10.1002/aur.1329
https://doi.org/10.1002/aur.1521
https://doi.org/10.1002/aur.1521
https://doi.org/10.1111/j.1467-8624.2007.01025.x
https://doi.org/10.1111/j.1467-8624.2007.01025.x
https://doi.org/10.2307/1130423
https://doi.org/10.2307/1130423
https://doi.org/10.1111/jcpp.12032
https://doi.org/10.1111/jcpp.12032
https://doi.org/10.1111/j.1469-7610.2005.01528.x
https://doi.org/10.1111/j.1469-7610.2005.01528.x

	Brief Report: Parents’ Declarative Use of Deictic Gestures Predict Vocabulary Development in Infants at High and Low Risk for Autism Spectrum Disorder
	Abstract
	Introduction
	Methods
	Participants
	Procedure and Measures
	Coding Parent Deictic Gesture Intentions
	Infant Vocabulary Skills
	Covariates
	ASD Outcome Classification

	Data Analyses

	Results
	Discussion
	Acknowledgments 
	References




