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Abstract

Screening for autism spectrum disorder (ASD) is an essential early step in the identification
process and inaccurate screening may lead to significant delays in the onset of treatment. Past
research has highlighted discrepancies in the performance of ASD screening tools such as the
Social Communication Questionnaire (SCQ) among certain racial and ethnic groups. The current
study explored the functioning of the SCQ among African American/Black and White respondents
based on item level performance on the measure. Differential Item Functioning (DIF) analyses
showed that 16 (41%) items of the SCQ functioned differently for African American/Black
respondents when compared to White respondents. Implications, such as the potential for delayed
diagnosis and treatment, and the influence on downstream outcomes, are discussed.
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Introduction

Despite increased societal awareness of autism spectrum disorder (ASD), most children

are not diagnosed until over four years of age, and African American/Black? children are
diagnosed significantly later than White children (Maenner et al., 2020). The historical
disparity in ASD prevalence for African American/Black children has recently become less
prominent (Maenner et al., 2020; Mandell et al., 2002, 2009), as diagnostic age between
African American/Black children and their peers has become more equivalent among 4 year-
olds (Shaw et al., 2021) and 8 year-olds (Maenner et al., 2020). However, variation does
still exist between geographic sites (Maenner et al., 2020), suggesting racial disparities may
persist. Delays in diagnosis have continued despite evidence that overall prevalence of ASD
is similar between African American/Black and White children in recent years (Maenner

et al., 2020). Further, prevalence of ASD has also been shown to be associated with
socioeconomic status (Durkin et al., 2017; Kelly et al., 2019). Lack of diagnosis is more
likely when medical records are incomplete or missing, which is especially true for African
American/Black children (Imm et al., 2019). This delay in ASD diagnosis for African
American/Black children ranges from a few months up to 7 years and potentially leads to
years of missed opportunities for early intervention (El), services, and supports known to
improve child outcomes (Daniels & Mandell, 2014; Maenner et al., 2020). Moreover, past
literature on ASD highlights significant racial and ethnic disparities in service use (Liptak
et al., 2008; Magana et al., 2012; Magafia et al., 2013). For instance, African American/
Black and Hispanic mothers report less access to specialty services, educational services,
community services, and acute care for their child, and lower quality of care in comparison
to White individuals (Smith et al., 2020). Additionally, African American/Black preschool
children with ASD tend to have greater use of psychotropic medication paired with less use
of behavioral therapy (Wiggins et al., 2021), suggesting a lack of a complete services and
supports plan.

The reasons for these disparities are complex and due to numerous factors. One area that
has gained interest recently is the intricate community-based monitoring, screening, and
referral processes that span multiple systems of care (Barger, Rice, & Roach, 2018; Barger,
Rice, Simmons, et al., 2018). This aspect of the diagnostic process encompasses the first
critical steps in identifying children with ASD and ensuring equitable opportunities for
diagnosis, services, and supports. However, there is growing evidence that the tools used to
screen for ASD perform differently based on race and ethnicity. One study on the Modified
Checklist for Autism in Toddlers (M-CHAT), a popular ASD screening tool for children 18-
30 months of age, found that Hispanic families tended to score higher (indicating increased

IFor the purposes of this manuscript, the term African American/Black will be used to represent descriptions of African American,
Black, and non-Hispanic Black.
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presence of ASD characteristics) but had fewer successful referrals for follow up testing than
Non-Hispanic families (Windham et al., 2014). Other studies suggest that African American/
Black children tend to be screened with the M-CHAT later than White children (Herlihy,
2014), and that M-CHAT results are less accurate in African American/Black children,

even when the instrument was nearly universally implemented within a healthcare system
(Guthrie et al., 2019). Specifically, Guthrie et al. (2019) found that African American/Black
children did not differ from other non-white children but that all children of color and those
of lower-income showed 2—-3 times the rate of positive screens in comparison to white,
suburban, higher-income children and those with private insurance. However, Guthrie and et
al, (2019), did not speculate as to why there was a higher positive screening rate in these
groups.

Racial disparities in the performance of other common ASD screening tools have also been
reported. Two studies used a well characterized and diverse community-based sample to
examine the performance of the Social Communication Questionnaire (SCQ) and Social
Responsiveness Scale (SRS) across racial and ethnic groups (Moody et al., 2017; Rosenberg
et al., 2018). Both the SCQ and SRS were validated for preschool children older than

30 months (the upper age limit of the M-CHAT), and the SCQ was adapted from a gold-
standard diagnostic parent interview for ASD. These studies revealed that both tools had
specificity rates well below acceptable levels across multiple socio-demographic populations
(Moody et al., 2017) and that the SCQ was less accurate as a measure for African American/
Black children (Rosenberg et al., 2018). Original psychometric data on the SCQ (Rutter

et al., 2003) indicated that the measure has high internal consistency (a = 0.87), high
sensitivity (96%), and moderate specificity (80%). More recent work has found that internal
consistency of the SCQ varies by sample. For instance, Rosenberg et al. (2018) found high
internal consistency for children with ASD or other developmental disorders (recruited from
clinical and educational sources) (a = 0.89) but lower internal consistency for children
recruited from a random sample of state birth records (a = 0.77). It was additionally

noted though that SCQ data were less accurate because of higher rates of false positive
screenings, similar to the MCHAT in this sample (Rosenberg et al., 2018). Snow and
Lecavalier (2008) also found slightly reduced internal consistency (a = 0.81) for preschool
children. Together with data on the M-CHAT, these findings suggest that there may be
fundamental differences in how these instruments function across groups, including racial
and ethnic groups, indicating that further investigation is warranted into these tools.

One reason for discrepancies in ASD screening tool performance could be differential item
response patterns by racial and ethnic group (Herlihy, 2014; Reyes et al., 2021). Different
item response patterns refer to the ways in which groups such as racial or ethnic groups
may respond on an instrument or a specific item in a way that is different in comparison to
another group. For instance, this could include one group tending to respond with one end of
the scale, or the extremes, while another group may tend to respond with middle responses.
These differential response patterns may contribute to systematic variation in screening
tool performance within specific groups that is masked when only broader measures of
performance are examined (e.g., sensitivity or specificity; Moody et al., 2017). If so,
identifying individual items that perform differently for different children is an important
first step to improving ASD screening tools, particularly for African American/Black
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children who may continue to be at higher risk of under-detection. One such approach to
evaluating item response patterns is the statistical approach of Differential Item Functioning
(DIF).

DIF is a psychometric method used to evaluate whether different subgroups respond
differently to each item within a measure (Swaminathan & Rogers, 1990). It is particularly
useful in identifying potential bias among the items of the instrument. Specifically, DIF
analyzes individual items of a measure and compares groups on their probability of
endorsing the item. For binary items such as those of the SCQ, DIF determines if one

group is more likely to score a 1 (vs. 0) on that item. DIF analyses were initially used as part
of educational testing to help understand if test items were biased for certain groups (e.g.,
male vs. female, or different ethnicities). More recently DIF has been applied in several
areas including education screening (Barger et al., 2020; Goodrich et al., 2019; Hope et al.,
2018), psychological testing (Choi et al., 2019; Cicero et al., 2019; Lin et al., 2018; Murphy
et al., 2019; Rice et al., 2020; Wei et al., 2015), and healthcare evaluation (Peipert et al.,
2018; Reyes et al., 2021; Scott et al., 2010). Ideally, DIF analyses would be performed in the
process of instrument development; however more often it is applied after an instrument has
already been established. DIF can be either uniform or nonuniform. Uniform DIF indicates
that there is a consistently higher or lower probability for one group to endorse an item in
comparison to another group at all levels of the underlying latent trait. Nonuniform DIF
indicates that there is an interaction between the likelihood to endorse the item and group
membership by total score on the measured trait.

The Study to Explore Early Development (SEED; Schendel et al., 2012) presents a unique
opportunity to explore the psychometric performance of the SCQ at the item level. SEED
constitutes the largest sample of preschool children with ASD, other developmental delays
and disabilities, and children from the general population in the United States. The SEED
sample is large, diverse, and well characterized, including over 7000 children across study
phases 1 and 2, ~ 50% non-White respondents, over 1400 children with ASD, and families
of diverse educational backgrounds. For a detailed description of the SEED 1 sample see
(Diguiseppi et al., 2016; Wiggins et al., 2015), and Bradley et al. (2018) for details on the
rigorous clinical characterization of the study. The SCQ was administered to every child
who enrolled in the SEED study regardless of ASD diagnosis, and steps were taken in the
second phase of SEED to increase recruitment of African American/Black children and
families. Therefore, the combined SEED Phase 1 and SEED Phase 2 samples were used to
explore differential item level performance of the SCQ across African American/Black and
White groups.

Method

Participants

Overall SEED Sample—Data for this analysis come from the first two phases of The
Study to Explore Early Development (SEED; Phase 1 enrollment: 2007-2011; Phase 2
enrollment: 2012-2016), a multi-site study that evaluated children 30-68 months of age with
ASD, with non-ASD developmental delays, and from the general population (N = 7271).
Participants in SEED do not meaningfully differ between Phase 1 and Phase 2 other than
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enrollment date as procedures were consistent across both phases. There were six study
sites, located in California, Colorado, Georgia, North Carolina, Pennsylvania, and Maryland.
See Schendel et al. (2012) for additional details about the SEED study, recruitment, and
protocol details. Families were recruited from three sources. First, children with ASD could
be referred by their family (i.e., self-referred; Phase 1 only). Second, each site worked

with local community service providers, including on-site clinical services at five sites,

to recruit children with a broad range of developmental delays and disabilities including
ASD. Finally, each site worked with their state’s health department to recruit a random
sample of children from the community via birth certificate records. These children were
mostly typically developing, but some children with ASD or another developmental delay
or disability (DD) were recruited from this source due to the random sampling procedure.
All children completed an in-person clinical evaluation, after which they were categorized
as having ASD, having another DD, or being in the population comparison (POP). The final
classification of ASD, DD, or POP was based on the SEED final classification algorithm
(Wiggins et al., 2015). This algorithm took into account results from the ADOS and

ADIR as well as best practice guidelines for diagnosis of ASD. In particular, classification
of all children was based on clinical judgement of highly experienced clinicians from
in-person administration of gold-standard diagnostic instruments. See Wiggins et al. (2015)
for additional details of the classification process.

Study Sample—The total sample size of the combined SEED 1 and SEED 2 studies who
received a final study group classification was 4799. From the total SEED 1 and 2 samples,
a subset of children was selected for the current study (7= 3376). Specifically, the sample
analyzed here consisted of only those children who were non-Hispanic African American/
Black or non-Hispanic White (see Demographic Variables, below), had completed the SCQ
and received a classification of ASD, DD, or POP. Additionally, the sample was restricted
to children = 4 years of age to fit within the recommended age usage of the SCQ. The DD
and POP SEED study classification groups were combined to form a Non-ASD group for
the analyses conducted here. Specifically, the analyses were used to compare children in the
SEED sample with an ASD classification and those without an ASD classification who were
labeled as Non-ASD. Total sample sizes by demographic variables are outlined in Table 1.

Measures and Procedures

Social Communication Questionnaire (SCQ)—The key measures for this study

are the Social Communication Questionnaire-Current (SCQ; Rutter et al., 2003) and
demographic variables. The SCQ is a 40-item screening tool designed to evaluate a child’s
current risk for ASD among children who have been referred for additional assessment. The
SCQ asks caregivers to report on the presence of child behaviors that are characteristic of
ASD, such as inconsistent eye contact and minimal use of gestures. The SCQ takes about 10
min to complete. In the SEED study, the SCQ was the first standardized measure collected
and was administered by phone interview to all families to determine risk for ASD and
subsequent assessment procedures. A knowledgeable parent or guardian was the respondent.
All items are scored as either the presence (1) or absence (0) of the described behavior. A
total score is calculated based on items 2 through 40 (maximum score—39).
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A positive screen was defined as an SCQ total score of 11 or higher. While the typical

SCQ cutoff is 15, previous research has found that a cutoff of 11 maximizes sensitivity and
specificity for children < 4 years (Wiggins et al., 2007) and was used in SEED. Moreover,
it was found that a cutoff of 11 in SEED was optimal while accounting for race, education,
and income (Rosenberg et al., 2018). As the SCQ was originally designed as a questionnaire
for children > 4 years, the measure performs better among those children but still maintains
good discriminative validity for distinguishing between younger children with ASD and
those without an ASD diagnosis (Berument et al., 1999). Children at risk for ASD (i.e.,
SCQ score = 11 at enrollment, a previous ASD diagnosis, or child observed showing ASD
symptoms during the basic clinical examination), regardless of source population, were
given additional developmental assessments, including the Autism Diagnostic Observation-
Schedule (ADOS; Lord et al., 2000) and the Autism Diagnostic Interview-Revised (ADI-R;
Gotham et al., 2007).

Demographic Variables—The demographic variables for these analyses came from a
Maternal Interview that was administered after SEED study enrollment. The Maternal
Interview is a structured phone interview conducted by trained interviewers at each site,
with ongoing reliability assessment (Bradley et al., 2018; Schendel et al., 2012). All
interviewers underwent a rigorous, multi-day training process prior to being approved

for interview implementation which included coding a standardized validation set of
interviews, cross-site evaluation, and on-site reliability assessments. Ongoing reliability
assessment was conducted throughout data collection to ensure reliability and validity

of these data. Additional details on the Maternal Interview procedure can be found in
Schendel et al. (2012). For SEED 1, the respondent could be any knowledgeable primary
caregiver, although 98% were biological mothers. For SEED 2, only biological mothers
were respondents. Race and ethnicity were self-reported, and the respondent was permitted
to select as many categories as desired. In both SEED phases, the respondent reported the
categories of both the biological mother and father. If race was unknown in SEED 1 it

was categorized as unknown and excluded in the current analysis. The biological mother’s
race was used to indicate whether the child was African American/Black, White, another
race, or mixed race, since data on biological mother’s race were more complete and are
more likely to be accurate since they were self-reported. Respondents who selected African
American/Black plus any other racial category were not included in the African American/
Black category. Similarly, respondents who chose White plus any other racial category were
not included in the White category. Respondents who selected only White or only African
American/Black were categorized as such. This analysis did not examine ethnicity or races
other than African American/Black and White to simplify the interpretation of the group
comparisons.

Analysis Plan

All analyses were conducted in SPSS v. 26. Analysis of these data was conducted via three
steps. First, we computed descriptive demographics (Table 1) of the two primary racial
groups reported on here. Chi-square tests for independence were performed to examine if
there were significant differences between African American/Black and White respondents
in key variables of interest including ASD classification (2 levels), maternal education (4
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levels), or current household income (7 levels). Variables that were significantly different
were considered as covariates. However, correlations between potential covariates were first
computed to determine if any of the variables were collinear. In such cases, only one of the
variables would be included in the model as a covariate. Second, given that prior research
has documented reduced internal reliability in some groups, we computed Cronbach’s alpha
for the overall sample, and each racial group, and compared them with a Feldt test (Feldt,
1969). The Feldt test compares two alpha coefficients from independent samples to assess
the equality of the alpha coefficients. Finally, to determine if individual items performed
differently in the White vs. African American/Black sample, we used DIF.

Logistic regression was used to examine uniform and nonuniform DIF simultaneously
(Swaminathan & Rogers, 1990). Separate models were computed for each SCQ item with
race as a fixed factor (White vs African American/Black), SCQ total score, and child’s
SCQ total score minus the item included to predict item endorsement. White children were
used as the reference group for the race factor based on higher sensitivity and specificity

of the SCQ in this group. Inclusion of the total score minus the item being modeled allows
for the comparison of White versus African American/Black children on performance of
each item while matching them on total score, thereby factoring out the contribution of that
item to the total score. Uniform DIF is indicated if there is a significant main effect for
race with no interaction effect; nonuniform DIF is indicated if the interaction term between
item endorsement and race by total score is statistically significant (o < 05). Due to the
need to run multiple models for these analyses significance levels were adjusted using the
Benjamini—-Hochberg procedure (Benjamini & Hochberg, 1995) to correct for Type | error.
To define statistical significance of each model, the Benjamini—-Hochberg corrected p value
was compared to the unadjusted p value. Any model where the Benjamini-Hochberg p
value is less than the unadjusted p value is considered significant. This correction was done
for each separate model and for both the main effect of race (White vs. African American/
Black), and the interaction between race and total SCQ score. The covariate (total SCQ
score minus individual item contribution) was not evaluated.

Demographic results are displayed in Table 1. There were significant differences between
African American/Black and White participants on ASD classification XZ (1, N=3376) =
11.69, p< 0.001, maternal education XZ (3, N=3373) = 446.87, p< 0.001, and household
income X2 (6, N=3260) = 861.62, p< 0.001. Because of the high degree of correlation
between these variables and African American/Black and White race (p < 0.001), the
subsequent analysis will only use race to represent the potential differences in item level
response to avoid collinearity. The combined SEED 1 and 2 reliability was a = 0.90 for

all White and African American/Black participants (V= 3376). Reliability differed when
stratifying by White (V= 2496, a = 0.90) and African American/Black (N =880, a =

0.88) respondents (W= 0.78, p< 0.001). However, internal reliability levels were extremely
high for both groups. Therefore, this statistical difference may have little clinical meaning as
discussed below, under Limitations.
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DIF analysis results indicated that 16 SCQ items showed DIF; 13 items showed non-uniform
DIF (Table 2) while 3 items showed only uniform DIF (Table 3), leaving the remaining

23 items of the SCQ showing no DIF (excluding item 1 which is not used to calculate the
total score). All 13 items that showed non-uniform DIF simultaneously showed uniform DIF
however, when this occurs only non-uniform DIF is interpreted. The 13 non-uniform DIF
items showed significant differences in the likelihood of item endorsement by race (White
vs. African American/Black); however, item endorsement was inconsistent in the way that
they differed. These items included odd or repetitive phrases (item 3), pronoun mixing

(item 5), particular ordering or rituals (item 8), appropriate facial expressions (item 9), odd
preoccupying interests (item 11), particular friends or a best friend (item 19), pointing (item
22), gestures other than pointing or pulling (item 23), head nodding for ‘yes’ (item 24), head
nodding for ‘no’ (item 25), looking and using gestures and sounds to get attention in order
to get an object (item 32), pretend play (item 35), and imaginative games (item 39). The
interpretation of item endorsement is beyond the scope of the current analysis but includes
interactions such as greater levels of endorsement for White respondents at higher total SCQ
scores for the particular item. The 3 uniform DIF items showed significant differences in the
likelihood of item endorsement by race (White vs. African American/Black). These items
included socially inappropriate questions (item 3), insistence or use of repetitive language
(item 7), and unusual interest in sensations (item 14). All items were significantly less
likely to be endorsed by African American/Black respondents than White respondents (Item
4—OR=0.52, Item 7—OR = 0.39, Item 14—OR = 0.57).

Discussion

We found that the SCQ had high internal consistency for both White (a = 0.91) and
African American/Black respondents (a = 0.88). However, the alpha coefficients of White
and African American/Black respondents differed significantly. Additionally, DIF analyses
identified that 16 (41%) of the 39 items analyzed showed differential responses by racial
group. These findings highlight variance in SCQ screen performance based on race that
could influence interpretation of the total score and lead to inconsistent referral for
diagnosis, services, and supports, potentially slowing identification and early intervention
opportunities.

In terms of differential item performance, African American/Black respondents were
significantly less likely to endorse three items across all levels of total SCQ score. These
items ask about socially inappropriate questions or statements, repetitive speech, and

the focus on certain sensations. The 13 that showed nonuniform DIF indicate that the
relationship between the overall score on the SCQ and the performance on the specific
items was not constant for the racial groups considered in this analysis. For these items,
certain items display significantly higher likelihood of African American/Black respondents
endorsing the item at lower total SCQ scores but significantly lower likelihood of African
American/Black respondents endorsing the item at higher total SCQ scores, or vice versa.
These items asked parents about odd phrases, pronoun misuse, particular phrases or rituals,
repetitive phrases, inappropriate facial expressions, odd interests, friendships, pointing

and hand gestures, head shaking and nodding, conventional gestures, and make-believe/
imaginative games. Because most of the differential responses are inconsistent within
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group (i.e., nonuniform), these differences may be harder to detect at the instrument level,
highlighting the need to conduct additional evaluation of the SCQ and other ASD screening
tools to ensure equitable performance across racial groups. While it is beyond the scope of
the current manuscript to evaluate each nonuniform DIF item, it is the hope that the current
work will encourage future analyses to evaluate the details of the interactions between each
item endorsement, racial group, and total SCQ score.

We did not examine reasons for the differential item performance on the SCQ. Some
plausible explanations could be due to sociodemographic differences noted in Table 1 (i.e.,
African American/Black mothers had lower education and income than White mothers

in this sample). Specifically, these sociodemographic differences could lead to conflicting
interpretations of some items due to comprehension level or environmental distractions for
low-income families. Some other possible explanations are cultural differences that lead to
different response patterns or regional variations in the interpretations of some questions.
Additional research is needed to understand the factors that lead to these differences,
which could lead to the development and revision of ASD screening tools that perform
more consistently across racial and other demographic groups. Solutions may include the
construction of new item wordings, unique cutoff scores for differing groups, or the removal/
addition of scale items.

The differential item performance identified here could have some degree of impact on
downstream steps in the diagnostic, services, and supports processes. While screening tools
are only one part of the identification process (Filipek et al., 2000), the consequences for
systematic differences in how these screening tools perform across groups can be substantial
(Moody et al., 2017). For instance, decreased sensitivity among specific groups can lead to
increased disparities in the diagnosis of ASD. Decreased specificity among specific groups
can lead to increased public health burden due to unnecessary tests, increased parental
anxiety, and concern. Given that there is often high distrust of healthcare systems by
traditionally underserved communities (Alpers, 2018; Kennedy et al., 2007), these added
disparities may further exacerbate healthcare system distrust (Armstrong et al., 2013), and
lead families to avoid care. Given the critical role of screening in ASD identification, the
potential for decreased sensitivity of screening tools in some groups could exacerbate racial
differences in the presence and timing of an ASD diagnosis, which may impact referral

for specialized services and supports and thereby influence the building of an environment
of informed support individuals around the child (Fernell et al., 2013). On the other hand,
the potential for decreased specificity in some groups could place additional burden on

an already taxed healthcare system and increase parent anxiety, concern, and distrust in

the healthcare system. Overall, these findings suggest that additional research is needed to
understand how screening tools perform across racial, ethnic, and socioeconomic groups
(Soto et al., 2015), and they may need to be adapted to increase accuracy across certain
groups if psychometric problems such as lower reliability or DIF are found.

The findings of the current study suggest that clinicians should use caution when using

the SCQ to decide whether to refer a child for evaluation. This may especially be true

when working with African American/Black children. This is consistent with other findings
that have found that this, and other screening tools perform differently among racial and
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ethnic groups. Overall, more work must be done to improve ASD screening tools to foster
additional confidence among individuals using them.

Research outlining differential psychometric properties of screening tools across African
American/Black populations relative to White children is limited in scope. Most research
focuses on Hispanic versus White comparisons and tends to rely on the M-CHAT for infants
and toddlers (Guthrie et al., 2019; Windham et al., 2014), or small clinical samples with few
details related to clinical phenotypes or how diagnoses were rendered (Albores-Gallo et al.,
2012; Guthrie et al., 2019; Herlihy, 2014; Scarpa et al., 2013; Soto et al., 2015; Windham

et al., 2014). The near exclusive focus of this literature on the M-CHAT is particularly
problematic as the median age of ASD identification is currently 51 months, i.e., 21 months
after the M-CHAT’s upper age cut-offs; this suggests that most youth are currently identified
with screening tools other than the M-CHAT, like the SCQ (Daniels & Mandell, 2014;
Maenner et al., 2020). Thus, there is a need to investigate racial/ethnic disparities in the
psychometric properties of screening tools developed for identification in older children,
especially for African American/Black children.

Item level differential functioning could be the result of several factors, such as unique
interpretation of the content of items, completing the tool in distracting environments, or
wording that is too complex or poorly translated, to name a few. Regardless of the causes
of these psychometric differences, the potential impact on health outcomes for African
American/Black families is substantial. Therefore, it is important that ASD screening tools
are equally valid among those with diverse backgrounds so that they do not contribute

to persistent racial disparities. More research is needed to ensure that the screening tools
perform similarly at the item and test level, and to determine if DIF is the result of true
group differences or the result of the test’s construction.

While the current study was based on a large and diverse sample, some limitations should
be noted. First, given the large sample size, it is important not to rely on p-values as the
sole indicator of a meaningful outcome. For instance, while we did find a difference in

the Cronbach’s alpha between African American/Black children and White children, both
levels were quite high. This statistical difference may not be meaningful at a population
level and should, therefore, be interpreted in that context. Moreover, this limitation applies
to all item level models as well. Specifically, DIF and other psychometric analyses are
able to detect smaller and smaller differences as sample sizes increase. Given the statistical
power of SEED, it will be important to further study the practical impact of the differential
functioning found here to better understand to what extent these differences lead to
downstream health disparities. Similarly, while this study cannot determine the reasons
for these differences, it will be important to determine the reasons why these items do not
perform consistently.

The use of the SCQ in children under the age of 5 is also a potential concern. Prior research
such as (Wei et al., 2015) have highlighted how the SCQ Current form shows certain
measurement issues (e.g., lower item discrimination and internal consistencies, weaker
factor structure, subscale-level bias) when used in this population. The SEED sample used
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as part of these analyses did include children < 5 years old, however the SEED study used

a cutoff of 11, rather than the traditional 15, in line with previous research that found that
the 11 cutoff maximizes sensitivity and specificity for children < 4 years old (Wiggins, et al,
2007). It is possible that the DIF results found here were due to the combination of children
both 4-5 and > 5 years old. Future work should be conducted to more closely evaluate the
impact of child age ranges on the functioning of the SCQ. The SCQ was also administered
by phone as part of the SEED study. It should be noted that the SCQ was not intended to be
administered by phone and that the results of this measure could have been impacted by this
form of implementation.

The results of this study could also be influenced by unique factors associated with
participants in this sample. While the SEED sample is large and drawn from several different
states, the current study only compared respondents of African American/Black and White
children. Additional research will be needed to determine if similar differences exist for
other racial and ethnic groups, as well as how generalizable these findings are across cultural
contexts. Also the ASD/DD samples within the SEED study are known to be more diverse

in terms of race and income than the POP group (Diguiseppi et al., 2016). This may impact
the comparisons of these groups in the present analysis, and additional work should be
conducted to replicate this finding more generally.

Similarly, there are known to be several associations between diagnosis of ASD and
demographic factors such as the family’s socioeconomic status, degree of parental concern,
race and ethnicity, but with many conflicting findings (Daniels & Mandell, 2014). It is also
likely that many of these factors interact such as language, ethnicity, income and education
(Reyes et al., 2021). Indeed, there were high correlations between race and many of these
factors in the SEED study, and therefore, we cannot rule out that the differences discovered
here are due to maternal education or income. Additionally, the intersections between

race and other cultural factors like ethnicity and language may have a different impact

than income and education (and vice-versa). However, this suggests that the performance
of the SCQ, as well as other screening is more complex than previously thought, and
additional research is needed to better understand the reasons for these disparities, and how
to overcome them.

Conclusion

We found that 41% of the SCQ items perform differently across African American/Black
respondents and White respondents. This suggests that results of the SCQ may not be
interpreted similarly for African American/Black and White children. Due to 3 items
being less likely to be endorsed by African American/Black respondents (uniform DIF)
and 13 items varying in terms of the likelihood of endorsement between the two groups
(non-uniform DIF), the SCQ could be both over- and underrepresenting potential ASD
symptomology, and this could lead to further disparities in diagnosis, access to services,
and later outcomes. More work is needed to understand the reasons for these differences
and to develop ASD screening tools that are psychometrically sound across all racial and
demographic groups. Until that time, referral of a child for evaluation should not simply rely
on the SCQ but rather, a combination of appropriate tools and sound clinical judgement.
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Study to explore early development participant demographic characteristics

Table 1

Characteristic Full sample  African American/Black  White
n % n % n %
Full study sample 3376 100 879 26.1 2494 739
SEED study phase
SEED 1, 2007-2011 2003 59.3 432 49.1 1571 629
SEED 2, 2012-2016 1373 40.7 448 50.9 925 371
SEED site CA 478 142 50 5.7 428 171
CcO 414 123 11 13 403 16.1
GA 906  26.8 437 49.7 469  18.8
NC 502 149 114 13.0 388 155
PA 536 15.9 99 11.3 437 175
MA 540 16.0 169 19.2 371 149
ASD diagnosis
ASD 914 271 277 315 637 255
Non-ASD 2462 729 603 68.5 1859 745
Maternal education
High school or less 615 18.2 314 35.7 301 121
Some college 839 249 322 36.6 517  20.7
Bachelor’s degree 1119 332 157 17.9 962 386
Post graduate degree 800 237 86 9.8 714 286
Maternal annual income
< $10,000 265 8.1 190 22.3 75 31
$10,000-$30,000 437 134 265 31.1 172 7.1
$30,000-$50,000 401 123 153 18.0 248 103
$50,000-$70,000 423 130 88 10.3 335 139
$70,000-$90,000 423  13.0 54 6.3 369 153
$90,000-$110,000 381 117 42 4.9 339 141
> $110,000 930 285 60 7.0 870 36.1
Sex
Male 1140 33.8 284 323 856 344
Female 2139 635 558 65.2 1580 62.9
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