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Observed and Parent-Report Measures of
Social Communication in Toddlers With
and Without Autism Spectrum Disorder

Across Race/Ethnicity

Sheri T. Stronach? and Amy M. Wetherbyb

Purpose: This study investigated whether measures of
early social communication vary among young children

of diverse racial/ethnic status with and without autism
spectrum disorder (ASD).

Method: Participants were 364 toddlers between ages 18
and 36 months with a diagnosis of ASD confirmed (n = 195)
or ruled out (n = 169), from 3 racial/ethnic categories: non-
Hispanic White (n = 226), non-Hispanic Black (n = 74),
and Hispanic (n = 64). Group differences in social
communication were examined using an observational
measure—the Communication and Symbolic Behavior
Scales Behavior Sample (CSBS-BS; Wetherby & Prizant,
2002)—and a parent-report measure, the Early Screening
for Autism and Communication Disorders (Wetherby,
Woods, & Lord, 2007).

Results: Controlling for maternal education, children with
ASD scored significantly lower on the CSBS-BS than
children without, indicating poorer social communication
skills, and higher on the Early Screening for Autism and
Communication Disorders, indicating more ASD features.
Racial/ethnic groups did not differ on 6 CSBS-BS clusters,
but Non-Hispanic White toddlers scored significantly higher
than both other groups on the Understanding cluster. There
were no significant Diagnosis x Race/Ethnicity interactions.
Conclusion: These findings indicate good agreement
between observed and parent-report measures in this
sample. Results suggest that the CSBS-BS and Early
Screening for Autism and Communication Disorders could
be viable tools in the detection process for toddlers with
ASD in these racial/ethnic groups.

esearch shows that signs of autism spectrum
R disorder (ASD) can be observed as early as the

second year of life (Chawarska, Klin, Paul, &
Volkmar, 2007; Lord et al., 2006; Shumway & Wetherby,
2009; Wolff et al., 2014; Zwaigenbaum et al., 2005), and
stable diagnoses of ASD can be made by age 24 months
(Guthrie, Swineford, Nottke, & Wetherby, 2013; Lord
et al., 2006). However, through a chart review of children
who are eligible for Medicaid (i.e., low socioeconomic
status [SES]), Mandell and colleagues (Mandell et al.,
2009; Mandell, Listerud, Levy, & Pinto-Martin, 2002)
found that Black children were not diagnosed until age
7.9 years on average, 1.6 years later than the average age
of diagnosis for White children. Studies have demonstrated
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that non-Hispanic White students with ASD are approxi-
mately 2 times more likely to be diagnosed with ASD than
their Black or Hispanic peers (Kogan et al., 2009; Travers,
Tincani, & Krezmien, 2013), and children from non-White
minority groups are less likely than White children to
have a diagnosis of ASD in their records (Mandell et al.,
2009). Children born outside of the United States or to
immigrant mothers are also diagnosed with ASD later
than their peers (Valicenti-McDermott, Hottinger, Seijo,
& Shulman, 2012). A recent study of diagnoses across
race and ethnicity found a lower prevalence of ASD

in non-Hispanic Black and Hispanic groups compared
with non-Hispanic White children, suggesting that mild-
moderate cases of ASD may be underdiagnosed in these
groups (Jo et al., 2015). Despite these findings, very few
studies to date have explored potential differences in early
symptom presentation among minority and nonminority
toddlers with ASD (Herlihy et al., 2014; Tek & Landa,
2012). In order to best serve the entire range of young chil-
dren with ASD and other communication disorders, there
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is a pressing need to conduct research that represents diver-
sity across race, ethnicity, and cultures.

Socioeconomic Status and Racial/Ethnic Impact
on Social Communication

Cultural learning theory proposes that children de-
velop cognitive, social, and communication skills not only
through biological and experiential learning but also through
the symbols, social interactions, and culture of their unique
social world (Tomasello, 2000). The social, emotional, and
cultural resources available to families of toddlers can affect
preverbal communication abilities through language input
and parenting behaviors. The World Health Organization
(2001) integrates these environmental factors into the Inter-
national Classification of Functioning, Disability, and Health
(ICF). Their biopsychosocial model of functioning com-
bines traditional medical models that limit the definition
of disability to symptoms caused by a health condition with
social models that focus on disability as a social problem
resolved by participation in society (Bolte et al., 2014). The
ICF model proposes that level of functioning is the outcome
of the interaction between a condition (e.g., ASD), body
structures and functions, execution of tasks or activities,
participation in life situations, environmental factors, and
personal factors intrinsic to the individual (e.g., age, moti-
vation; World Health Organization, 2001). ICF Core Sets
are currently being developed for ASD as a means of assess-
ing functional impairments in ASD (Bolte et al., 2014).
Given this movement toward the inclusion of environmen-
tal factors in disability models, it is imperative to consider
the child’s profile of strengths and limitations as well as fac-
tors outside the child.

SES and race serve as proxies for many key environ-
mental experiences and have been found to relate to early
communication development. Many studies have found
a strong relationship between SES and language develop-
ment over time (Dollaghan et al., 1999; Hart & Risley, 1995;
Hoff, 2003; Qi, Kaiser, Marley, & Milan, 2012; Rowe &
Goldin-Meadow, 2009), observable in children as early as
age 18 months (Fernald, Marchman, & Weisleder, 2013), and
potentially growing over time (Hart & Risley, 1995, 2003;
Hoff, 2013). Of the variables used to measure SES, maternal
education has been shown to have the strongest relationship
with developmental outcomes (Noble, Norman, & Farah,
2005). It is also easy to obtain, potentially less biased than
other measures of SES (Hurtado, Marchman, & Fernald,
2007), and can be measured on a continuous scale. In a
prospective study of 94 African American children and
70 European American children observed between ages
12 and 36 months, Dotterer, Iruka, and Pungello (2012)
found that race moderated the relationship between SES and
academic readiness at age 36 months such that sensitive par-
enting significantly mediated this relationship for European
American but not African American children. Their results
suggest that findings from studies of White families cannot
necessarily be applied to non-White children. Other stud-
ies have begun to explore the interaction between ethnicity,

SES, and communication skills. For example, Hurtado et al.
(2007) examined comprehension abilities in Spanish-speaking,
U.S.-born children ages 15 to 37 months and found that
those whose mothers had fewer years of education were
slower and less accurate on a word-recognition task. This
study did not compare these children to a sample of English-
speaking children with similar SES characteristics, so con-
clusions cannot be made regarding the impact of ethnicity
versus SES. Using a parent questionnaire, Hammer, Farkas,
and Maczuga (2010) found ethnicity-linked differences in
the amount of literacy-related experiences in the home, with
Hispanic parents reporting fewer literacy activities than non-
Hispanic parents. Jarrett, Hamilton, and Coba-Rodriguez
(2015) conducted qualitative interviews with African
American parents that revealed the reported use of a variety
of literacy practices and inclusion of extended kin in liter-
acy opportunities, suggesting methods of promoting literacy
that may not have been recognized in previous quantitative
studies. Potential differences in frequency and type of early
literacy activities could affect performance during standard-
1zed assessments of communication, but further research

is needed to understand the interactions between ethnicity
and language outcomes.

Social-Communication Profiles of Children
With ASD

An abundance of research has indicated that prever-
bal communication abilities in toddlers with ASD are
significantly lower than in children with typical develop-
ment (TD) or developmental delays (DD) without ASD.
Several studies have shown significantly lower rates of com-
munication in toddlers with ASD compared with children
with DD or TD (Shumway & Wetherby, 2009; Wetherby,
Watt, Morgan, & Shumway, 2007). Charman et al. (2005)
found that the rate of communicative acts at age 2 years
better predicted outcomes at age 7 years than formal mea-
sures of language or nonverbal 1Q. Other studies have
observed lower proportions of vocalizations with speech
sounds in children with ASD than in children with TD
(Plumb & Wetherby, 2013), lower rates of complex bab-
bling (Werner & Dawson, 2005), and less-frequent gestures
for joint attention (Shumway & Wetherby, 2009; Watson,
Crais, Baranek, Dykstra, & Wilson, 2013).

Social Communication and Autism Features
Across Race/Ethnicity

Data from the National Survey of Children’s Health
revealed that most of the research emerging on social com-
munication in toddlers has used relatively homogenous
samples of primarily non-Hispanic White children (Liptak
et al., 2008). Harris, Barton, and Albert (2014) reviewed
research on currently used diagnostic measures to see if
the researchers included diverse samples and considered
cultural differences. Although some of the measures men-
tioned cultural considerations, none of the assessments in-
cluded specific information on culturally diverse norms,
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indicating that research is needed to determine whether
current diagnostic and screening tools work across cultures
or to develop new tools that are culturally universal.

Only a few studies have examined potential racial/
ethnic differences in the presentation of ASD, and most
have focused on older children (Chaidez, Hansen, &
Hertz-Picciotto, 2012; Cuccaro et al., 2007; Sell, Giarelli,
Blum, Hanlon, & Levy, 2012). Tek and Landa (2012)
examined 65 White toddlers and 19 non-White toddlers
(African American, Asian, or Hispanic) between ages
16 and 38 months. The results indicated that non-White
toddlers with ASD scored significantly lower than White
toddlers on the Communication and Symbolic Behavior
Scales Caregiver Questionnaire (Wetherby & Prizant, 2002)
measures of words and understanding of words and on the
Mullen Scales of Early Learning (Mullen, 1995) Receptive
Language and Gross Motor scales. This study did not in-
clude children with parents who had less than a high school
education, and the majority of the sample consisted of
upper-middle-class families. Also, the individual races/
ethnicities of the non-White children were not considered
separately, and there were no comparison groups of chil-
dren without ASD. The authors hypothesized that their re-
sults could indicate a phenotypic difference between groups
but might also be explained by cultural differences in
views of typical versus atypical development.

Scarpa et al. (2013) examined the relationship be-
tween race/ethnicity and parent report of autism features
on the basis of the Modified Checklist for Autism in Tod-
dlers (M-CHAT; Robins, Fein, Barton, & Green, 2001).
Participants were 447 children from a rural, low-SES com-
munity whose caregivers completed an M-CHAT when
the children were age 18 or 24 months. The researchers ob-
served that children whose mothers had less than 12 years
of education had the most reported signs of ASD accord-
ing to the M-CHAT items. In contrast, no significant
group difference for minority status (i.e., Black, Hispanic,
Asian, Native American, or multiracial) on total M-CHAT
scores was observed. Thus, in this study, differences in SES
were more indicative of the number of failed M-CHAT
items than race/ethnicity. Follow-up testing was not com-
pleted, so information regarding the diagnostic classifica-
tion of participants is not available, and thus conclusions
regarding the utility of the M-CHAT as an ASD screener
for this sample could not be drawn. Another study using
the M-CHAT found higher rates of initial positive screens
that would indicate the need for further testing for toddlers
from non-White and low-SES families that were negated
by the M-CHAT Follow-Up interview (Khowaja, Hazzard,
& Robins, 2015). This finding is particularly concerning
given that non-White and low-SES families in this study were
also significantly less likely to participate in the M-CHAT
Follow-Up interview (which was completed over the phone
at a later date) than White, high-SES families, illustrating
a critical limitation in a two-step screening measure for di-
verse populations.

Herlihy et al. (2014) explored results of the M-CHAT
or M-CHAT-Revised Follow-Up interview, as well as

diagnostic assessment measures, in a diverse sample of tod-
dlers ages 16 to 30 months. Group differences between
non-minority White toddlers (n = 187) and a categorically
collapsed minority group (i.e., African American, Latino/
Hispanic, Asian American, or other/biracial; n =156) were
analyzed. When maternal education and family income
were controlled for, children with ASD in the non-White
group were older at the time of evaluation and received
lower Receptive Language scores on the Mullen Scales of
Early Learning than White children with ASD. No other
significant between-group differences were observed
independent of SES. As in Tek and Landa’s study (2012),
results were not analyzed for individual racial/ethnic catego-
ries or compared to results for a group of children without
ASD.

The purpose of the current study was to examine
social-communication profiles of toddlers with ASD com-
pared to toddlers with TD or DD in which ASD has been
ruled out (non-ASD) from three racial/ethnic groups within
the United States—non-Hispanic White, non-Hispanic
Black, and Hispanic—across a wide range of maternal edu-
cation levels. Consistent with the ICF framework of social
communication as body functions, activity, and participation-
level behaviors, we examined measures of communication
(e.g., eye gaze, facial expressions, gestures, vocalizations,
and words) for the purposes of behavior regulation, joint
attention, and social interaction. Social communication
was measured by both observed social-communication
skills and a distributed profile of social communication on
the basis of parent report of behaviors used across partners
and time. This study aimed to answer the following spe-
cific research questions about this sample of toddlers:
How do measures of early social-communication behavior
vary across racial/ethnic status, if at all? Are these social-
communication outcomes different depending on whether
or not the children have an ASD diagnosis? And what is
the role of factors such as maternal education and child
age on these measures of early social-communication
behavior?

On the basis of previous findings, we hypothesized
that there would be few differences across race and eth-
nicity, if any, but that ASD and non-ASD groups would
differ regardless of race/ethnicity. The one area that we
hypothesized would show differences by race/ethnicity
was receptive language, such that non-Hispanic White chil-
dren would score higher in this area than children from
the other racial/ethnic groups given previous study find-
ings (Herlihy et al., 2014; Tek & Landa, 2012), regardless
of diagnosis. We also predicted that lower levels of mater-
nal education would be associated with lower social-
communication abilities, given previous research indicating
a link between environmental factors such as family SES
and child communication outcomes. And last, we pre-
dicted a relationship between the personal factor of child
age and social-communication skills because of develop-
mental changes that occur with advancing age, such that
older children would have a higher level of communica-
tion functioning.
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Method
Participants

Participants were 364 toddlers between ages 18 and
36 months from three racial/ethnic groups: non-Hispanic
White (henceforth referred to as White), non-Hispanic Black
(henceforth referred to as Black), and Hispanic. Racial/
ethnic group membership was determined on the basis of
parent report using multiple-choice interview items for race
and ethnicity similar to U.S. Census categories. Children
of multiple racial backgrounds (e.g., Black father and White
mother) were excluded. In addition, participants with no
maternal education reported were excluded in this study; only
three participants were excluded for not meeting this criterion.

Children and their families were recruited as part
of the FIRST WORDS® Project, a prospective longitudinal
study of children recruited through a general-population
screening in northern Florida. All children who were evalu-
ated and met age and racial/ethnic criteria were included
in this study. Additional Hispanic families were recruited
as part of a study examining early signs of ASD from
diverse cultures (see Grinker et al., 2012). This study identi-
fied 30 Spanish-speaking toddlers in southwestern Florida,
recruited through referrals to Florida’s early-intervention
program, as well as from community recruitment through
health care providers, child care centers, and word of
mouth. This sample was recruited from Collier County,
Florida—a county in which nearly half of the population
was born in Latin America (including Mexico) or Haiti
and three fourths does not speak English. Purposeful
sampling of participants referred for ASD assessments in
southwestern Florida resulted in a higher SES in the ASD
group compared with the non-ASD group for these chil-
dren. In our sample, 80% of the Hispanic children from
southwestern Florida were exposed to a language other
than English in the home, compared with 70% of the His-
panic children from northern Florida. The process for
recruiting children in southwestern Florida is further
described by Grinker et al. (2012).

Specific to the present study, each racial/ethnic group
was divided further into groups of children with and with-
out ASD, for a total of six groups: White ASD (n = 120),
White non-ASD (n = 106), Black ASD (n = 35), Black
non-ASD (n = 39), Hispanic ASD (n = 40), and Hispanic
non-ASD (n = 24). Participant demographic and develop-
mental characteristics are summarized in Table 1. Children
in each of the ASD groups received a best-estimate diag-
nosis of ASD that incorporated information from a direct
observation of ASD features (Autism Diagnostic Obser-
vation Schedule [ADOS]; Gotham et al., 2007; Lord, Rutter,
DiLavore, & Risi, 2002), parent-reported concerns or ASD
red flags (including information gathered from the Early
Screening for Autism and Communication Disorders [ESAC];
Wetherby, Woods, & Lord, 2007), and the presence of ASD
characteristics across contexts (home observation). Diag-
noses of ASD were made using criteria outlined in the
Diagnostic and Statistical Manual of Mental Disorders
(5th ed.; DSM-5; American Psychiatric Association, 2013),

which defines ASD as a neurodevelopmental disorder char-
acterized by impairments in social communication and
the presence of repetitive or restricted behaviors, interests,
and activities. Additional children were sampled from each
race/ethnicity to serve as a non-ASD comparison group.
Because the ASD group contained a range of developmen-
tal levels, the non-ASD groups included children with
TD as well as children with global developmental delay or
language delay in which ASD had been ruled out. There
was a larger proportion of children with global develop-
mental delay in the ASD group than the non-ASD group.
Children assigned to the non-ASD group received a best-
estimate clinical diagnosis of non-ASD in addition to a
classification of “nonspectrum” on the ADOS.

Measures

Communication and Symbolic Behavior Scales
Behavior Sample

The Communication and Symbolic Behavior Scales
Behavior Sample (CSBS-BS; Wetherby & Prizant, 2002)
is a clinical evaluation of social communication that is
based on systematic naturalistic observation in which chil-
dren interact with a clinician and a caregiver. The CSBS-
BS was standardized for children between ages 12 and
24 months and was administered in approximately 20—
30 min. A standard set of systematic procedures was used
to encourage spontaneous social and communicative be-
haviors. Children were seated at a table between their care-
giver and a clinician, and the clinician presented a series
of communication opportunities (e.g., a wind-up toy, bal-
loon, and books). The CSBS-BS was video-recorded and
scored using standard procedures by trained examiners
unaware of child diagnosis, resulting in seven cluster scores
(Emotion and Eye Gaze, Communication, Gestures, Sounds,
Words, Understanding, and Object Use), three composite
scores (Social, Speech, and Symbolic), and a total score. In-
terobserver agreement for the CSBS-BS clusters and compos-
ites was calculated using intraclass correlation coefficients;
each rater reached and maintained a minimum of .80 using
randomly selected samples for at least 10% of the FIRST
WORDS Project archival data of samples administered in
English. The standardization of this measure demonstrated
good internal consistency and test-retest stability on the
basis of norming of a national sample (Wetherby & Prizant,
2002), and the CSBS-BS has been demonstrated to have
good predictive validity with language outcomes at ages 2
and 3 years (Wetherby, Allen, Cleary, Kublin, & Goldstein,
2002). Because the CSBS-BS scores were only standardized
up to age 24 months, raw scores were used for this study.
Higher scores on the CSBS-BS indicate the use of better
social-communication skills.

The CSBS-BS was administered in a clinic setting
for the participants in northern Florida and in a home or
library setting in southwestern Florida. Trained clinicians
administered this assessment in Mainstream American
English or in Spanish. For the southwestern-Florida site,
the clinician was a native Spanish speaker and administered
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Table 1. Summary and group comparison of participant demographics.

Demographic White Black Hispanic F value
ASD (n = 195)
n 120 35 40
Mean (SD) age at CSBS-BS (months) 21.07 (1.99) 20.69 (1.64) 24.88 (5.81) 24.83*
Number (%) male 100 (83.33) 31 (88.57) 34 (85.00)
Number (%) female 20 (16.67) 4 (11.43) 6 (15.00)
Number (%) firstborn 57 (47.50) 14 (40.00) 17 (42.50)
Number (%) with global developmental delay 68 (56.70) 20 (57.10) 23 (57.50)
Number (%) with language delay 32 (26.70) 9 (25.70) 16 (40.00)
Age at ESAC (months)
n 109 29 39
M (SD) 21.81 (4.51) 21.16 (5.58) 25.06 (6.26) 6.82**
Parent’s education (years)
Mother
n 120 35 40
M (SD) 15.03 (2.59) 14.57 (2.13) 13.45 (3.93) 4.68*
Father
n 118 30 37
M (SD) 14.58 (2.91) 14.60 (2.50) 12.73 (4.30) 5.06*
Parent’s age at child’s birth (years)
Mother
n 119 35 40
M (SD) 31.04 (5.99) 29.94 (6.55) 29.50 (5.46) 1.19
Father
n 118 31 40
M (SD) 34.22 (6.66) 32.38 (6.64) 31.75 (4.97) 2.74
Non-ASD (n = 169)
n 106 39 24
Mean (SD) age at CSBS-BS (months) 20.23 (1.77) 21.00 (3.10) 23.75 (4.04) 18.89**
Number (%) male 68 (64.15) 25 (64.10) 15 (62.50)
Number (%) female 38 (35.85) 14 (35.90) 9 (37.50)
Number (%) firstborn 37 (34.91) 17 (43.59) 9 (37.50)
Number (%) with global developmental delay 15 (14.20) 6 (15.40) 6 (25.00)
Number (%) with language delay 29 (27.40) 16 (41.00) 9 (37.50)
Age at ESAC (months)
n 101 28 21
M (SD) 21.89 (4.86) 22.93 (5.41) 23.72 (4.97) 1.42
Parent’s education (years)
Mother
n 106 39 24
M (SD) 15.55 (2.80) 14.05 (2.10) 10.54 (5.76) 23.66™*
Father
n 105 36 21
M (SD) 15.43 (2.90) 13.36 (2.86) 10.10 (5.84) 23.19*
Parent’s age at child’s birth (years)
Mother
n 106 39 24
M (SD) 31.61 (5.00) 28.95 (6.96) 28.75 (5.44) 4.76*
Father
n 104 37 22
M (SD) 33.65 (5.91) 31.45 (8.56) 30.52 (7.78) 2.72

Note. ASD = autism spectrum disorder; CSBS-BS = Communication and Symbolic Behavior Scales Behavior Sample; ESAC = Early Screening
for Autism and Communication Disorders.

"0 < .05. *p < .01.

assessments in Spanish or English depending on family up nonverbally, with the exception of the probes for
preference. For families in northern Florida who indi- comprehension. For assessments conducted in English
cated that Spanish was their primary language, efforts for children from bilingual homes, parents were invited
were made to find accommodations by offering a Spanish- to probe for comprehension of body parts and common
speaking clinician if available, or an interpreter, or hav- objects in both English and their native language.

ing the family bring a family member or other professional

who worked with them (e.g., social worker) to provide ESAC

translation into Spanish. The verbal instructions to the The ESAC is a parent-report screening tool devel-
CSBS-BS are minimal because the opportunities are set oped to detect the absence of or delay in typical skills and
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presence of unusual behaviors associated with ASD using
the DSM-5 framework. It has been designed for use with
children ages 12 to 36 months and has been translated into
Spanish. The translation process for this tool included
focus groups of clinicians and parents who reviewed the
translation and cultural appropriateness of the ESAC items
(see Grinker et al., 2012). Preliminary field-testing indicated
sensitivity from .84 to .86 and specificity from .83 to .85
for a total of 47 items (Wetherby et al., 2009). Follow-up
analyses narrowed the number of items from 47 down to

the best 30 items for differentiating children with and with-
out ASD, on the basis of receiver-operating-curve analyses
(Wetherby, Guthrie, et al., 2015; Wetherby, Lord, et al.,
2015). The top 30 items were selected on the basis of their
psychometric properties as well as clinical utility. For the
top 30 items, good sensitivity (.87-.88), good specificity
(.82-.85), and excellent area under the curve (.92-.93)
were found using a cutoff score of 18 for children ages 18 to
36 months. A higher score on the ESAC indicates the pres-
ence of more red flags for ASD, thus a higher risk of having
ASD. For this study, the ESAC was completed by parents
in their homes prior to testing or at the time of the CSBS-BS.

ADOS

The ADOS is a standardized assessment of the fea-
tures of ASD, including social communication and play or
use of materials. Participants received Module 1, 2, 3, or
the Toddler Module (Luyster et al., 2009) on the basis of
age and expressive language level. Diagnostic classifica-
tions of “nonspectrum” or “ASD” were based upon the
overall total score. Trained clinicians administered and
scored the ADOS for participants in northern Florida in a
clinical setting. Interpreters or Spanish-speaking clinicians
were offered to families. For the participants from south-
western Florida, the ADOS was administered by trained
bilingual clinicians in a clinical or community setting (e.g.,
library or child care center) in English or Spanish on the
basis of family preferences and scored by the first author,
who has achieved research reliability on the ADOS (which
is defined as three consecutive administrations scored at
or above 80% agreement at the item and protocol levels).
ADOS scores were used to assist in making a best-estimate
diagnosis of ASD or nonspectrum and were not included
as a dependent variable for this study.

Results

Preliminary analyses were completed to determine
between-group differences on measures of participant de-
mographics, including child age at the time of the CSBS-
BS and ESAC, parent age at child’s birth, and parent years
of education, because the groups were not matched on
these features. Descriptive statistics for these demographic
measures and results of the between-group analyses are
given in Table 1. Effect sizes were calculated using Hedges’s
g, with absolute values between 0.20 and 0.49 considered
to indicate a small effect size, between 0.50 and 0.79 a me-
dium effect, and > 0.80 a large effect (Cohen, 1988). Within

racial/ethnic categories, differences in maternal education
were found between only the ASD and non-ASD groups
for the Hispanic toddlers, F(1, 62) = 5.75, p = .019, g = 0.61,
in that maternal education was higher in the ASD group
than the non-ASD group. Across racial/ethnic categories,
there were significant differences in the years of maternal
education only for toddlers without ASD, F(2, 166) = 23.66,
p < .001, with higher levels of education in the White
group than both the Black (g = 0.57) and Hispanic (g =
1.41) groups and higher levels in the Black group than

in the Hispanic group (g = 0.89). White children with ASD
were observed to be significantly older at the time of the
CSBS-BS than White children without ASD, F(1, 224) =
11.13, p = .001, g = 0.44. Differences in age at the time

of the CSBS-BS were also observed across race/ethnicity
for children with ASD, F(2, 192) = 24.83, p < .001, and
for children without ASD, F(2, 166) = 18.90, p < .001; for
both diagnostic classifications, Hispanic children were
observed to be significantly older than children from the
other racial/ethnic groups. Using Pearson partial correla-
tions controlling for CSBS-BS age, ESAC age, and mater-
nal education, we observed a large, negative significant
correlation between ESAC scores and total CSBS-BS scores,
r=-.57, p <.001, meaning that higher ESAC scores (i.c.,
more red flags) were correlated with lower CSBS-BS scores
(i.e., poorer social-communication skills). This observed
relationship provides preliminary support of the construct
validity between an observational measure of social com-
munication, a core deficit of ASD (CSBS-BS), and a parent-
report measure of autism features (ESAC).

Social-Communication Variance
Across Race/Ethnicity

The first research question examined whether and
how measures of early social-communication behavior
varied across racial/ethnic status. To answer this question,
group differences were compared on the CSBS-BS and
ESAC. Table 2 reports mean scores and effect sizes for
CSBS-BS cluster scores and ESAC scores across both diag-
nostic classification and race/ethnicity.

CSBS-BS

To account for significant group differences in ma-
ternal education and child’s age at the time of the CSBS-
BS observed across race/ethnicity, a 2 X 3 between-subjects
multivariate analysis of covariance controlling for child’s
age at the CSBS-BS and years of maternal education was
used to analyze these data. The dependent variables (DVs)
consisted of seven clusters of the CSBS-BS: Emotion and
Eye Gaze, Communication, Gestures, Sounds, Words,
Understanding, and Object Use. Independent variables
were race/ethnicity and diagnostic classification.

Multivariate outliers were assessed using Mahalanobis
distances. With seven DVs, a criterion o = .001, and the
critical y* = 24.32, five outliers were found at this level.
Further investigation of these cases revealed high values on
the Words cluster, which was leptokurtic (kurtosis = 4.12,
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Table 2. Comparison of social-communication scores across diagnostic and racial/ethnic groups (N = 364).

Score White Black Hispanic Hedges’s g*
ASD
n 120 35 40
CSBS-BS cluster® (n = 195) M (SD) M (SD) M (SD) W-B W-H B-H
Emotion and Eye Gaze 9.37 (4.49) 9.20 (4.01) 9.29 (4.19) 0.04 0.02 -0.02
Communication 12.43 (4.83) 11.45 (3.69) 13.57 (4.77) 0.21 -0.24 -0.49
Gestures 8.51 (4.72) 7.92 (3.59) 9.08 (4.66) 0.13 -0.12 -0.27
Sounds 6.88 (6.49) 6.86 (5.23) 7.23 (7.73) 0.01 -0.05 -0.05
Words 2.78 (5.16) 1.77 (2.19) 1.97 (4.12) 0.22 0.16 -0.06
Understanding 6.51 (7.71) 3.52 (4.51) 2.27 (6.13) 0.42 0.59 0.26
Object Use 11.91 (5.42) 12.09 (4.20) 11.99 (5.07) -0.03 -0.01 0.02
ESAC (n = 176) M (SD) 28.37 (12.05) 29.58 (10.65) 31.07 (11.41) -0.10 -0.23 -0.13
Non-ASD
n 106 39 24
CSBS-BS cluster® (n = 169) M (SD) M (SD) M (SD) W-B W-H B-H
Emotion and Eye Gaze 14.37 (3.06) 12.71 (3.50) 14.06 (2.58) 0.52 0.10 -0.42
Communication 17.02 (3.08) 16.28 (3.47) 15.89 (4.23) 0.23 0.34 0.10
Gestures 13.72 (4.07) 12.56 (4.17) 13.08 (5.12) 0.28 0.15 -0.11
Sounds 11.63 (6.87) 11.08 (5.97) 10.64 (5.62) 0.08 0.15 0.07
Words 5.96 (7.02) 5.28 (6.10) 5.37 (4.75) 0.10 0.09 -0.02
Understanding 13.63 (7.65) 10.68 (8.25) 10.48 (7.61) 0.38 0.41 0.02
Object Use 15.60 (4.80) 16.20 (4.94) 14.93 (4.85) -0.12 0.14 0.26
ESAC (n = 151) M (SD) 14.11 (9.95) 20.57 (8.27) 15.21 (13.73) -0.67 -0.10 0.49

Note. CSBS-BS = Communication and Symbolic Behavior Scales Behavior Sample; ESAC = Early Screening for Autism and Communication

Disorders.

aEffect size on the basis of Hedges’s g: > 0.20 is small, 0.50 is medium, 0.80 is large. PUsing estimated means controlling for maternal

education and behavior-sample age.

skewness =1.76). Analyses were run with and without these
five outliers included, and the exclusion of the outlying
cases did not have an effect on the interpretation of the
analyses. Because of this lack of effect, and because the out-
liers accounted for only 0.01% of the sample, the outliers
were kept in the sample for all subsequent analyses. Mea-
sures of normality were calculated for each of the CSBS-BS
cluster scores and, with the exception of Words, skewness
(—0.57 t0 0.59) and kurtosis (—1.06 to —0.09) values fell
within an acceptable range (-2 to 2). Pearson partial corre-
lations controlling for maternal education and CSBS-BS
age revealed significant correlations between all cluster
scores, ranging from .43 to .77.

With the use of Wilk’s criterion, the seven CSBS-BS
cluster scores were first analyzed as a combined total to
observe omnibus differences. These combined DVs were
observed to significantly differ across the covariates of
CSBS-BS age, F(7, 350) = 6.57, p < .001; maternal educa-
tion, F(7, 350) = 4.83, p < .001; diagnostic classification,
F(7, 350) = 17.39, p < .001; and race/ethnicity, F(14, 700) =
2.08, p = .011—but not the Diagnostic Classification X
Race/Ethnicity, F(14, 700) = 1.02, p = .436. The results of
this omnibus testing indicate that, as predicted, racial/ethnic
groups were observed to significantly differ on the CSBS-BS
as a whole. In order to establish how these racial/ethnic
groups differed, the effects of race/ethnicity on the DVs
after adjustment for covariates (CSBS-BS age and maternal
education) were further investigated in univariate analyses.
Table 3 gives the results of these analyses by race/ethnicity,
with diagnostic groups combined. For the CSBS-BS, the

only significant between-group difference was on the Under-
standing cluster score, with White children observed to
score significantly higher than Black and Hispanic children,
consistent with our hypothesis on the basis of previous find-
ings (Herlihy et al., 2014; Tek & Landa, 2012). No signifi-
cant cluster differences were observed between the Black
and Hispanic groups.

ESAC

A 2 (diagnostic classification) x 3 (race/ethnicity)
between-subjects analysis of covariance was conducted to
detect group differences in parent report of autism features
on the basis of the ESAC, controlling for maternal educa-
tion and ESAC age. There were 37 children (16 White,
17 Black, four Hispanic) out of the total sample of 364
whose caregiver did not complete an ESAC; therefore, for
this analysis, n = 327. Skewness (0.37) and kurtosis (-0.67)
values for the ESAC indicate a normal distribution. No
outliers were detected at a = .001. In addition, there was
a marginally significant main effect observed for race/
ethnicity, F(2, 319) = 2.95, p = .054. No significant group
differences were observed for the Diagnostic Classification x
Race/Ethnicity interaction, F(2, 319) = 1.68, p = .189.
Although the omnibus test was observed to be only mar-
ginally significant, there are medium effect sizes for the
differences between scores on the ESAC in the non-ASD
group for White children compared with Black children,
g = —0.67, and for Black children compared with Hispanic
children, g = 0.49. The ESAC scores of the non-ASD Black
participants were significantly higher than the scores of
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Table 3. Comparison of social-communication scores across race/ethnicity (N = 364).

White to Black

White to Hispanic Black to Hispanic

a b a b

Score F value p g P g P g

CSBS-BS cluster®
Emotion and Eye Gaze 1.58 .077 0.24 .760 0.05 313 -0.20
Communication 1.36 110 0.22 .984 -0.00 .255 -0.21
Gestures 1.25 121 0.20 .299 0.01 .926 -0.19
Sounds 0.10 .705 0.04 .739 0.05 .982 0.01
Words 1.27 146 0.15 327 0.12 .855 -0.08
Understanding 7.69* .002 0.40 .002 0.50 .582 0.11
Object Use 0.30 .559 -0.08 461 0.06 722 0.13

ESAC (n = 327) 2.95 .018* -0.30 .293 -0.14 .362 0.16

Note. CSBS-BS = Communication and Symbolic Behavior Scales Behavior Sample; ESAC = Early Screening for Autism

and Communication Disorders.

20n the basis of post hoc Bonferroni comparisons. PEffect size on the basis of Hedges’s g: > 0.20 is small, 0.50 is medium,
0.80 is large. °Using estimated means controlling for maternal education and behavior-sample age.

*0 < .05. *p < .01.

the other two non-ASD groups, indicating more reported
red flags, which suggests poorer social-communication skills.

Social-Communication Differences Across
Diagnostic Classification

The second research question examined whether
these social-communication outcomes differed depending
on whether or not the children had an ASD diagnosis. As
with the previous question, group differences on the CSBS-
BS and ESAC were analyzed.

CSBS-BS

As seen in the omnibus testing reported in the previ-
ous section, there were significant group differences on the
CSBS-BS across ASD and non-ASD groups, regardless
of race/ethnicity, F(7, 350) = 17.39, p < .001. On the basis
of follow-up analyses, significant differences continued to
be observed for all CSBS-BS clusters between children with
and without ASD, with children with ASD having lower
social-communication scores.

Small to medium effects were observed for differ-
ences in race/ethnicity for comparisons of the Understand-
ing cluster scores across each diagnostic classification,
except for the difference between Black and Hispanic chil-
dren without ASD (g = 0.02). Thus the racial/ethnic dif-
ference in scores on the Understanding cluster of the
CSBS-BS was present whether or not the children had
ASD. Figures 1 and 2 illustrate the results presented in
Table 2. It can be noted through these visual representa-
tions of the data that the patterns of CSBS-BS cluster
scores are similar across diagnostic classifications and
lower overall for the ASD group.

ESAC

As expected, a significant group difference was
observed on the total score of the ESAC for children
with ASD (estimated marginal M = 29.67, SD = 11.76)

compared with children without ASD (estimated marginal
M =16.63, SD = 10.77), F(1, 319) = 79.16, p < .001, with
a large effect size (g = 1.15) on the basis of the 2 x 3 analy-
sis of covariance reported previously.

Relationships Among Maternal Education, Age,
and Social Communication

To answer the third research question—regarding the
relationships among maternal education, child age, and
measures of early social-communication behavior—Pearson
product-moment correlations were used to observe the
relationships among age at the time of the CSBS-BS, clus-
ter scores on the CSBS-BS, ESAC age, ESAC score, and
maternal education level (see Table 4). Small, significant
correlations were observed between CSBS-BS age and the
clusters of Sound (r = .14, p = .009) and words (r = .20,

p < .001), reflecting that older children tended to use more
sounds and words. Small significant positive correlations
were observed between maternal education and Gesture
(r=.10, p = .05), Sounds (r = .14, p = .006), Words (r =
.13, p = .011), and Understanding (r = .17, p = .001), with
higher scores observed in children whose mothers had
higher levels of education. A small significant negative
correlation was observed between maternal education and
ESAC scores (r = —.24, p < .001), with lower levels of
maternal education corresponding to higher ESAC scores
(thus more red flags of ASD). Additional Pearson product—
moment correlations revealed small to medium negative cor-
relations between maternal education and both ESAC age
(r=-.22,p <.001) and CSBS-BS age (r = —.32, p < .001),
such that children whose mothers reported fewer years of
education were older at the time of assessment.

Discussion

This study examined the effects of race and ethnic-
ity on early observed and reported measures of social
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Figure 1. Mean Communication and Symbolic Behavior Scales Behavior Sample cluster raw scores
for children with autism spectrum disorder using estimated means, controlling for maternal education
and behavior-sample age. Asterisk indicates group is significantly different than other groups,

p < .05.
ASD
2
S
1
2
5]
=2
® White (n = 120)
m Black (n = 35)
Hispanic (n = 40)
<

Communication and Symbolic Behavior Scales Behavior
Sample Clusters

Differences related to race/ethnicity were observed in
only one cluster of the CSBS-BS—Understanding—which
was consistent with our study hypothesis on the basis of
previous differences observed in receptive language across
race/ethnicity (Herlihy et al., 2014; Tek & Landa, 2012).
This cluster measures a child’s response to instructions to
identify common objects (i.e., bowl, cup, spoon, bottle),
familiar people, and body parts (e.g., nose, eyes, mouth).
White children were observed to score significantly higher

communication in young toddlers with and without ASD.
The first research question examined the potential impact
of race/ethnicity on social communication. The results of
this study suggest that the patterns of social-communication
impairment seen in children with ASD are relatively con-
sistent across race and ethnicity. No significant interaction
effects for diagnostic classification and race/ethnicity were
observed for the clusters of the CSBS-BS or for parent
report of autism features using the ESAC.

Figure 2. Mean Communication and Symbolic Behavior Scales Behavior Sample cluster raw scores
for children without autism spectrum disorder using estimated means, controlling for maternal
education and behavior-sample age. Asterisk indicates group is significantly different than other

groups, p < .05.

non-ASD

Raw Score

® White (n = 106)
m Black (n=39)
Hispanic (n =24)

Communication and Symbolic Behavior Scales Behavior
Sample Clusters
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Table 4. Pearson product-moment correlations.

Score Age Maternal education

CSBS-BS cluster

Emotion and Eye Gaze -.01 -.04
Communication .01 .06
Gestures -.04 107
Sounds 14+ 14
Words .20™ 13
Understanding -.03 A7
Object Use .00 .06
ESAC .09 —.24*

Note. CSBS-BS = Communication and Symbolic Behavior
Scales Behavior Sample; ESAC = Early Screening for Autism and
Communication Disorders.

"0 < .05. *p < .01.

on this cluster than Black and Hispanic children. This pat-
tern of performance on the CSBS-BS was the same for
both children with and without ASD, even when we con-
trolled for differences in age and maternal education. The
difference in understanding could reflect group differences
in cognitive functioning, given previous findings that ob-
served a strong correlation between the Understanding
cluster of the CSBS-BS and nonverbal developmental level
(Wetherby, Watt, et al., 2007). In the alternative, this dif-
ference could reflect a cultural influence in responding to
requests to point to or show objects or body parts, poten-
tially related to limited experience with the nature of the
task (Anderson, 1996; Hurtado et al., 2007; Pefia, Quinn,
& Iglesias, 1992). Last, the finding that both Black and
Hispanic children performed lower on this Understanding
cluster could be indicative of a language or dialect difference.
For example, children who speak African American English
may score lower on standardized tests due to dialect differ-
ences that do not equate to a delay (Stockman, 2010).

The second research question addressed differences
across diagnostic classifications. As hypothesized, there
were significant group differences between toddlers with
and without ASD on both the observed and parent-reported
measures of social communication. To be specific, com-
pared with children without ASD, children with ASD
scored significantly lower on all seven cluster scores of
the CSBS-BS, and parents of children with ASD reported
significantly higher levels of autism features on the ESAC.
Although ESAC scores for children with ASD were com-
parable across race/ethnicity, parents of Black children
without ASD reported significantly more red flags on the
ESAC than parents from both other racial/ethnic groups,
with a mean score of 20.57 red flags—above the ESAC
cutoff of 18. This unexpected finding could reflect a differ-
ence in the interpretation of the ESAC questions or poten-
tial communication differences.

The final research question explored the relation-
ships among social communication and environmental and
personal factors. As predicted, a small, significant negative
correlation was observed between maternal education and

ESAC scores, and a medium, significant negative correla-
tion was observed between maternal education and ESAC
age. These results suggest that children whose mothers had
fewer years of education reported more autism features,
which may reflect a situation in which these children do
not get referred until the features are more obvious and
may contribute to later referral and diagnosis. This differ-
ence may stem from a difference in comprehension of the
ESAC questions or it may reflect a true difference in social
communication. This latter hypothesis may be supported
by the observed relationship between maternal education
and performance on the CSBS-BS Sounds and Words
clusters. Child age was correlated with only two CSBS-BS
clusters, Sounds and Words, with older children having
higher scores in these areas. Although more correlations
were predicted, this finding is consistent with patterns of
development in which children expand their sound inven-
tory and gain words across the toddler years.

In addition to our main findings, significant differ-
ences in maternal education level were observed across
race/ethnicity for children without ASD. For the non-ASD
groups, White mothers had significantly more years of
education than mothers in both other groups, and Black
mothers had significantly more years of education than
Hispanic mothers. This observed difference represents a
bias in our sample of children without ASD yet reflects
the racial/ethnic educational disparity in the United States.
According to Ryan and Bauman (2016), 32.8% of White
adults have graduated from college, compared with only
22.5% of Black and 15.5% of Hispanic adults. In contrast,
no significant differences in maternal education were
observed for toddlers with ASD, which could indicate
an underrepresentation of Black and Hispanic partici-
pants with less education in this ASD sample. For both
the ASD and non-ASD groups, Hispanic children were
significantly older at the time of their CSBS-BS than chil-
dren from both other groups, which was likely primarily
due to differences in recruitment procedures in south-
western Florida. A large, negative correlation was observed
between the CSBS-BS and the ESAC. In other words, chil-
dren with lower social-communication scores on the basis
of observation during the CSBS-BS had higher parent
report of autism features, and vice versa. These findings
indicate good agreement between the observed and parent-
report measures. Taken together, the results of this study
suggest that the use of the CSBS-BS and ESAC to measure
social communication could be instrumental in finding
young toddlers with ASD across race/ethnicity.

Strengths of the Current Study

Strengths of this study include a relatively large
sample of young toddlers from three racial/ethnic groups
with ASD confirmed or ruled out. The sample size was
sufficient to allow for separation into six groups, with analysis
of group differences on the basis of diagnostic classification,
racial/ethnic categories, and level of maternal education.
The sample for this study included children from multiple
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counties in both northern and southern regions of the state
of Florida and was more diverse than most studies compar-
ing toddlers with and without ASD.

An additional strength of the current study was the
measures used. Rather than looking only at developmental
level and language abilities, the CSBS-BS allowed us to
examine potential differences across six domains of social
communication, one of the two core domains of ASD in
the DSM-5 criteria. The CSBS-BS is also an interactive
measure that incorporates social communication among
the child and both an examiner and parent, and provides
naturalistic communication temptations rather than direct
questioning. These naturalistic social situations allow for
the assessment of social-communication limitations or
restrictions at the activity and participation levels of the
ICF model rather than only impairment in physical or cog-
nitive functioning (World Health Organization, 2001). These
are characteristics of assessments that have been found to
be beneficial for Spanish-speaking children (Anderson, 1996;
Pena et al., 1992) and may also benefit children from other
cultural groups who may have limited experience with testing
situations. The ESAC included questions that covered both
core domains in the DSM-5 criteria for ASD.

Last, features for ASD were detected at a very young
age in this study: All of the toddlers in this study were
screened between ages 18 and 36 months, with an overall
average age of screening of 22.2 months. According to the
Centers for Disease Control and Prevention, the average
age that 8-year-old children identified with ASD in 2010
had been first evaluated for ASD was 44 months (Autism
and Developmental Disabilities Monitoring Network
Surveillance Year 2010 Principal Investigators, 2014),
double the age of participants in our sample. In their 2002
study, Mandell et al. found that the average age of diagno-
sis for Black children receiving Medicaid was 7.9 years,
whereas our Black participants (recruited from a wide
range of SES levels) were first identified as having red flags
of ASD at an average age of 20.7 months. Despite the
Hispanic children being identified at a significantly older
age than White (M = 21.1 months) and Black participants,
their mean age of identification was only 24.9 months.

Limitations of the Current Study

This study has several limitations. First of all, although
the measures have been translated into Spanish, they have
not been field-tested separately for a Hispanic population.
Second, the ESAC, which relies on parent report of autism
features, was the only measure of autism features ana-
lyzed. In addition, the CSBS-BS is normed only up to
age 24 months, so raw scores rather than standard scores
were used for all analyses. Although racial/ethnic groups
were comparable for the proportion of children with
ASD and global developmental delay, the overall proportion
of children with developmental delays was higher for chil-
dren with ASD than for children in the non-ASD group,
which included both children with TD and children with
DD. This difference could have affected the results such

that group differences in developmental level could have
contributed to social-communication differences between
ASD and non-ASD groups. However, previous research
has shown that when matched on developmental level,
children with ASD scored lower than children with DD
on many CSBS-BS items, including rate of communi-
cation, inventory of gestures, and eye gaze (Wetherby,
Watt, Morgan, & Shumway, 2007). Future research
controlling for developmental level is needed to fully ex-
plore the influence of developmental level on these group
differences.

Furthermore, in the northern-Florida assessments,
although bilingual clinicians or interpreters were available
for Spanish-speaking families if requested, families may
have been reluctant to ask for or indicate the need for
an interpreter. For bilingual families, test administration
performed by a bilingual clinician is ideal, with trained inter-
preters being an acceptable alternative (American Speech-
Language-Hearing Association, n.d.). The inconsistency of
assessments performed across languages is a limitation of
the current study, and potential dialect differences, measure-
ment biases, or cultural mismatch between the child and
examiners could have possibly contributed to observed
group differences (Pefia, 2007; Stockman, 2010).

Another important limitation of this study is the
division of groups by reported race and ethnicity. Although
separating groups by race and ethnicity mirrors U.S. Census
categories and other classification systems, racial or ethnic
membership does not equate with culture (Betancourt &
Lopez, 1993). In this study, information regarding spe-
cific ethnicity (e.g., Mexican American, Cuban American,
etc.), dialect use, detailed information about home lan-
guage, or immigrant status was not gathered. To fully
examine the effects of a family’s culture on a child’s social-
communication development, further information is needed
regarding the family’s level of acculturation with the main-
stream culture, language or dialect use at home, and the
family’s self-identified beliefs and values. In addition,
parental variables beyond educational level and other
markers of SES should be further explored as mediators
of children’s communication.

Clinical Implications and Future Directions

Because the diversity of the U.S. population is in-
creasing, the need is also increasing for communication as-
sessments that are culturally sensitive and account for
potential cultural, racial, or ethnic differences. Reducing
health disparities across SES and racial/ethnic categories
is a national priority. The U.S. Department of Health and
Human Services (2011) has created an action plan to re-
duce the effects of racial and ethnic disparities in health
care, with early childhood development included as one
of its priorities. It is crucial for clinicians to be able to dif-
ferentiate cultural differences from communication disor-
ders, including ASD. Our results support the use of the
CSBS-BS across racial/ethnic groups, given the similarities
in performance across six of the seven cluster scores. The
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strong relationship between the CSBS-BS and the ESAC
supports the clinical utility of both of these measures with
diverse families.

Further research is needed to improve early detection
of communication disorders including ASD across an in-
creasingly diverse population of young children. Because
ASD is detected at younger ages and research continues
to improve diagnostic accuracy, we need to ensure that
all toddlers have equal access to early diagnosis and inter-
vention. Future research directions should include examin-
ing the barriers to detection of ASD across culture/race/
ethnicity and investigating strategies to improve screening
in diverse populations. Although this study revealed only
marginal differences in autism features across race/ethnicity
on the basis of a parent-report measure, further investigation
of potential differences in autism presentation and how these
combinations of features are interpreted by families across
race/ethnicity is needed, including research on observed char-
acteristics in addition to parent-report measures. In addition,
early-intervention research is needed to determine culturally
appropriate strategies for maximizing outcomes in children
from diverse cultures.

Given the growing diversity in the United States,
racial/ethnic disparities in the provision of services for
young toddlers with ASD will be an increasing public-
health challenge that will directly affect the clinical services
provided by speech-language pathologists. This improved
knowledge about the social-communication profile of
children with ASD and early autism features will aid in
improved early detection and access to earlier intervention
for children with ASD, which may help to reduce health
and educational disparities in early speech-language and
other intervention services.
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