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Abstract
Objectives—We sought to examine racial and ethnic disparities in the recognition of autism
spectrum disorders (ASDs).

Methods—Within a multisite network, 2568 children aged 8 years were identified as meeting
surveillance criteria for ASD through abstraction of evaluation records from multiple sources.
Through logistic regression with random effects for site, we estimated the association between race/
ethnicity and documented ASD, adjusting for gender, IQ, birthweight, and maternal education.

Results—Fifty-eight percent of children had a documented autism spectrum disorder. In adjusted
analyses, children who were Black (odds ratio [OR] = 0.79; 95% confidence interval [CI] = 0.64,
0.96), Hispanic (OR = 0.76; CI = 0.56, 0.99), or of other race/ethnicity (OR = 0.65; CI = 0.43, 0.97)
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were less likely than were White children to have a documented ASD. This disparity persisted for
Black children, regardless of IQ, and was concentrated for children of other ethnicities when IQ was
lower than 70.

Conclusions—Significant racial/ethnic dispatrities exist in the recognition of ASD. For some
children in some racial/ethnic groups, the presence of intellectual disability may affect professionals’
further assessment of developmental delay. Our findings suggest the need for continued professional
education related to the heterogeneity of the presentation of ASD.

There is increasing evidence that autism spectrum disorders (ASDs) are often diagnosed several
years after the onset of symptoms or are misdiagnosed as other disorders1–3 even though an
experienced clinician can accurately diagnose ASD in children as young as 2 years.4–7 Delay
in ASD diagnosis may be because of inadequate screening practices,8–10 slow response to
parental concerns,11,12 or a lack of awareness of symptoms that manifest early in life.13,14

Conversely, misdiagnosis is likely because of the similarity of certain features of ASD with
other conditions that manifest in childhood.15–17 For example, symptoms frequently observed
in children with ASD, such as hyperactivity and behavioral difficulties, can lead clinicians to
diagnose attention deficit/hyperactivity disorder instead of ASD.18,19 Thepresenceof repetitive
behaviors may lead to a diagnosis of obsessive–compulsive disorder, and noncompliance
related to resistance to change may lead to a diagnosis of oppositional-defiant disorder.20,21

Early diagnosis of ASD also is complicated by intellectual disability, which occurs in 50% to
60% of cases of children with more-severe symptom presentation22 and can result in a primary
diagnosis of developmental delay or intellectual disability. We have used “intellectually
disabled” to describe children with IQs lower than 70.

This pattern of delayed and missed ASD diagnosis may be exacerbated among medically
underserved ethnic and racial minorities. A large body of research documents ethnic and racial
disparities in the diagnosis and treatment of many health conditions23; evidence has been
inconclusive, however, for disparities in the diagnosis of ASD. Recent epidemiological studies
have found conflicting results on ethnic or racial differences in the community prevalence of
ASD.3,22,24 Studies that have examined racial and ethnic differences in the age and accuracy
of identification of ASD have also produced mixed results. For example, Mandell et al. studied
Medicaid claims data from 1993 to 1999 and found that Black children were identified as
having ASD later25 and weremorelikely to be diagnosed with conduct disorder or adjustment
disorder26 than were White children. A survey of a large convenience sample of parents of
children with ASD in the same geographic area, however, found no ethnic differences in age
of diagnosis.1 A report from the Centers for Disease Control and Prevention found no difference
between the proportions of non-Hispanic White and non-Hispanic Black parents responding
positively to the question, “Has a health care professional ever told you that your child has
autism?” but this study was underpowered to test differences between the reported prevalence
of ASD in White and Black children. Hispanic parents, however, were less likely than were
non-Hispanic parents to say that their child had been diagnosed with ASD.27

The major limitation of these studies of disparities in the identification of ASD is that only
children with a documented diagnosis of ASD were included. This strategy excludes children
who meet diagnostic criteria but have not been identified by the health care or education
systems as having ASD. Therefore, it is not possible to tell whether observed ethnic differences
are because of true group differences in prevalence or of disparities in diagnostic practices.

Estimates of ethnic and racial disparities in the identification of ASD can inform the
development of interventions to ameliorate them. For instance, if professionals consistently
miss the diagnosis of ASD in certain groups, programs can be designed to provide better access
to screening, referral, and education about developmental milestones. We examined ethnic and
racial disparities in the identification of ASD. Data were collected by the Centers for Disease
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Control and Prevention–sponsored Autism and Developmental Disabilities Monitoring
(ADDM) network, which consists of multiple sites throughout the United States that collect
population-based data on children who are at risk for ASD. Because case identification relies
on record review rather than previous ascertainment by the health care or education systems,
this dataset is an ideal way to examine whether the identification of ASD is dependent on
ethnicity or race. On the basis of previous studies, we hypothesized that Black and Hispanic
children meeting diagnostic criteria for ASD would be less likely than White children to be
identified as such in their health and education records.

METHODS
Study Design

Our study was a cross-sectional study among 8-year-old children with ASD identified by
population surveillance. The sample includes children who were born in 1994, reside in 1 of
the 14 targeted study areas across the United States, and meet the ASD case definition for the
study. Children were identified through abstraction of their records available at multiple
educational and clinical sources. Clinician reviewers scored abstracted data to determine
whether the ASD case definition was met. The outcome of interest was whether children
meeting surveillance criteria for an ASD had any documentation of this diagnosis in their health
care or education records.

Study Sample
The sample included all 2568 children born in 1994 who met ASD case definition as defined
by the ADDM network in the 2002 study year. The ADDM network is a population-based
surveillance program established by the Centers for Disease Control and Prevention in 2000.
Fourteen sites estimated the prevalence of ASD in the 2002 study year.24,28 The 14 sites
included select study areas in 14 states: Alabama, Arizona, Arkansas, Colorado, Georgia,
Maryland, Missouri, New Jersey, North Carolina, Pennsylvania, South Carolina, Utah,
Wisconsin, and West Virginia. ADDM data were linked to birth certificate data to obtain
measures of maternal education and birthweight.29

Case Definition
Case definition and methods for case ascertainment have been described in detail previously.
24,28,30 Briefly, 8-year-old children were classified by experienced clinician reviewers as
having an ASD if they (1) had a documented previous ASD clinical diagnosis by a qualified
examiner or a documented qualification for autism-related special education services during
1994 through 2002 or (2) did not have a documented ASD classification but had an evaluation
record from an educational or clinical source indicating social and communication behaviors
consistent with an ASD. To qualify as a documented clinical diagnosis, the clinician or other
examiner had to have specifically stated in his or her evaluation that the child met diagnostic
criteria for autistic disorder, pervasive developmental disorder not otherwise specified, or
Asperger's syndrome. Previous studies have found documented ASD diagnoses in the
community to have 98% specificity for a surveillance diagnosis of ASD.3,31

Case Ascertainment
To find ASD cases, we screened records of children born in 1994 who had been evaluated at
a health or an educational source. Potential cases seen at health sources were sought through
a range of discharge diagnoses, billing codes, or reasons for referral (e.g., ASD, intellectual
disability, obsessive–compulsive disorder). Potential cases seen at educational sources
included children who had been evaluated for developmental or behavioral concerns or who
had received special education services.
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Abstractors screened records of potential cases for a previously documented ASD classification
or any of several ASD behavioral triggers specified in ADDM abstraction guidelines.28

Behavioral triggers are symptoms that may indicate ASD, such as reduced eye contact or a
lack of interest in other children. Suspected cases had their records abstracted, including
developmental histories, psychometric test results, evaluation summaries, andincases
suspectedbecause of behavioral triggers, verbatim transcriptions of behaviors associated with
an ASD. Data collection is describedindetailelsewhere.28,30

Trained clinicians reviewed information abstracted from suspected ASD case records. The
clinician reviewers applied a standardized coding scheme based on the 4th edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV).32 This review process
consisted of systematic classification of behaviors and final determination of case status (i.e.,
ASD or non-ASD) by qualified clinician reviewers.30

Variables
Documented ASD classification was the outcome variable of interest and was coded as present
if the child's record documented a clinical diagnosis of ASD or qualification for special
education services under an autism eligibility category.

Race/ethnicity was the primary independent variable of interest. We used 8 race/ethnicity
categories: American Indian or Alaska Native; Asian; Black or African American; Hispanic,
regardless of race; Native Hawaiian or Pacific Islander; White; other race or multiracial; and
race or ethnicity not stated. Because children identified as Black are not all African American,
we have used the term Black. Because of the small sample size associated with some groups,
4 categories—American Indian or Alaska Native; Native Hawaiian or Pacific Islander; other
race or multiracial; and race or ethnicity not stated—were collapsed into 1 group.

Other child-level variables of interest included gender, cognitive impairment (measured as
IQ<70), birthweight (>2500 g or ≤ 2500g), maternal education, and whether the child was from
a site with access to children's education records. Gender was included because ASD affects
predominantly males and therefore may be associated with practitioners’ recognition of ASD.
22 The variables of cognitive impairment, birthweight, and education were included because
of previous research associating them with either developmental monitoring of children or
ethnicity.23,29 The dummy variable indicating access to education records was added because
IQ test results were more likely to be available in sites with such access.

Analyses
Analyses took place in 3 stages. First, percentages or means and standard deviations were
calculated, as appropriate, for all variables of interest as a function of children's ethnicity. We
used the χ2 test to examine statistical differences in the distribution of each variable by ethnicity.
If a statistically significant result was observed, pairwise tests were conducted with the
Bonferroni method to correct for multiple testing. Second, we estimated the adjusted odds of
having a documented diagnosis of ASD as a function of ethnicity with logistic regression with
random effects; this model accounted for potential clustering by including the site as a random
effect. Third, because of documented ethnic differences in intellectual disability33 and its
potentially important role in the recognition of ASD,34 we estimated odds of having a
documented diagnosis of ASD as a function of ethnicity within each cognitive impairment
status category. We used the GLIMMIX macro in SAS 9.1.3 (SAS Institute Inc, Cary, NC) to
implement the random effects models.35
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RESULTS
Table 1 provides information on the sample as a function of ethnicity. Overall, 58% of children
meeting ASD case definition had documentation of this classification on their clinical or
education records; this proportion was not statistically significantly different by ethnicity. The
prevalence of intellectual disability differed by ethnicity (P<.001); Black children were most
likely and children of “other” race/ethnicity were least likely to have an IQ lower than 70
documented in their records. Black children also were most likely to have a birthweight of less
than 2500 g (P<.001). Maternal education also differed by ethnicity, with White mothers most
likely and Hispanic mothers least likely to have some college education (P<.001). There was
no statistically significant difference between the percentages of White and Black children who
came from sites with access to children's education records. Hispanic and Asian children were
more likely to come from these sites, and children of other ethnicities were less likely.

Table 2 presents the results of the logistic regression with random effects predicting the
presence of a documented ASD classification. Black, Hispanic, and “other” race/ethnicity
children had lower odds of having a documented ASD classification than did White children.
Boys were more likely to have a documented ASD than were girls. Children with an unknown
IQ and those with an IQ lower than 70 were more likely to have a documented diagnosis of
ASD than were children with an IQ of 70 or higher. Children of mothers with at least some
college education were more likely than were children of mothers with less than a high school
diploma to have documentation of ASD. The intraclass correlation was 0.037 among sites. We
estimated goodness of fit with the Bayesian information criterion,36 which was 10204.5.

Table 3 presents the results of the random effects logistic regression predicting ASD
documentation, stratified by IQ status. Among children with IQs lower than 70, Black,
Hispanic, and Asian children were less likely than were White children to have a documented
ASD. Boys were more likely than were girls to have a documented ASD. Among children with
IQs of 70 and higher, Black children were less likely than were White children to have a
documented ASD, and children of mothers who had at least some college education were more
likely to have a documented ASD. Among children for whom IQ was unknown, only greater
maternal education increased the odds of a documented ASD.

DISCUSSION
We have found that among children meeting the case definition of ASD, only 58% had
documentation of an ASD classification in their health or education records. Unadjusted
analysis found no statistically significant difference in this documentation by ethnicity. In
adjusted analyses, however, children who were Black, Hispanic, or of other, non-White
ethnicities were less likely than were White children to have documentation of an ASD in their
records. For Black children, this disparity persisted regardless of their known IQ; for Hispanic
and Asian children, the disparity was concentrated among those with intellectual disability.
These findings are in line with previous research showing that Black children with ASD are
diagnosed at older ages than are White children25 and that Hispanic children are less likely
than are White children to be diagnosed with ASD at all.27 Our results have considerably
strengthened evidence on this disparity because the study included a community sample of
children who met surveillance criteria for an ASD rather than relying solely on children already
classified as ASD. Our results also suggest the potentially confounding role of other
demographic characteristics (gender, maternal education) and clinical characteristics
(birthweight, IQ) in the study of disparities.
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Limitations
Several study limitations should be mentioned. First, the case identification strategy relied
solely on secondary data. Especially for cases in which community professionals did not
suspect ASD, children's records may not have included information that would have led to
children meeting the study definition for ASD. Conversely, children with a putative ASD
diagnosis were included without further examination. Previous studies have found this strategy
to include few false positives,3,31and we did not test this assumption. Another limitation is that
data abstracted from clinical and education records were not validated against direct
observations. Third, we did not include information on specific symptoms, which can vary
greatly across individuals37; if symptoms manifested differently among different ethnic
groups, they may have confounded observed associations. Finally, data on some variables were
missing for a portion of the sample. Although we included variables that might have explained
some of the patterns of missing data, the nonrandom nature of missing data may have influenced
the results.

Implications
Despite these limitations, our findings have important implications. The results suggest
significant racial and ethnic disparities in the identification of children with ASD. For Hispanic
and Asian children, this disparity was concentrated among children with co-occurring
intellectual disability, who made up two fifths of participants and as much as 60% of children
with autistic disorder in the general US population.34 The presence of significant global
intellectual disability can complicate the diagnosis of ASD.38,39 Our results suggested that
when clinicians observe cognitive impairment, they may be less likely to further assess some
traditionally underserved minorities.

The effects of maternal education were stronger when children had an unknown IQ or an IQ
of 70 or higher. Given the frequent co-occurrence of intellectual disability with ASD, children
without severe cognitive impairment may be less typical in their presentation or their deficits
less pronounced. In these cases, maternal education may be a proxy for greater knowledge of
developmental milestones or greater ability to advocate with clinicians and educators for proper
diagnosis. Mothers with more education also may be more aware of the extent to which an
ASD diagnosis can result in additional services.40,41

There are many conceptual lenses through which one might interpret our findings. The Institute
of Medicine report Unequal Treatment suggests that racial differences in diagnostic patterns
may be attributable to institutional factors such as access to health care, general prejudices held
by the clinician, clinicians’ and families’ interpretation of symptoms, and clinicians’
application of rational (if erroneous) algorithms on the likelihood of a child having ASD.23

The application of these faulty algorithms, sometimes referred to as statistical discrimination,
can occur when clinicians have different expectations about the probability of autism occurring
in children of different ethnicities.42 For example, clinicians may correctly believe that ASD
is more common among males.22 They then may erroneously apply this statistic and diagnose
girls less often than boys, even when the same symptoms are apparent. The fact that boys with
ASD were more likely than are girls with ASD to be identified in our study lends some credence
to this hypothesis. In the same vein, given a similar set of symptoms, practitioners may be more
likely to diagnose autism in White children and intellectual disability in non-White children,
given that research suggests lesser prevalence of intellectual disability in Whites.33 The
analysis stratified by cognitive status offers some support for this hypothesis. The disparity in
the presence of a documented ASD was most apparent among Hispanic and Asian children
with IQs lower than 70. When clinicians observe intellectual impairment in these groups, they
may be less likely to continue evaluation because their unspoken hypotheses are confirmed.
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The statistical discrimination model indicated a critical need to train health care and education
professionals, especially those working in underserved communities, about the prevalence and
presentation of ASD and its frequent co-occurrence with severe cognitive disability. The
finding of the association of maternal education with a documented ASD indicated a need for
further educating families about the signs of ASD and, perhaps more critical, the importance
of timely and accurate diagnosis.

Kilbourne et al. suggested a model of health disparities research with 3 components:
identification of disparities, discovery of malleable factors that mediate differential health
outcomes, and strategies for reducing these disparities.43 We have provided robust findings
suggesting the presence of significant disparities in the identification of children with ASD.
Factors associated with disparities in our study, combined with results from other studies,
suggest that clinician and family beliefs, knowledge, and behavior contribute to this disparity.
26,44–47 Other studies, not specific to ASD, have suggested that the source of the disparity may
lie in the interaction between parents and professionals.48,49 Clearly, the next step in this line
of research is to identify and test strategies that may lead to the early identification of children
with ASD who currently are overlooked. ■
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TABLE 2

Logistic Regression Predicting Presence of Previously Documented Autism Spectrum Disorders Among
Children Born in 1994 and Aged 8 Years: United States, 2002

OR (95% CI)

Race/ethnicity

    White (Ref) 1.00

    Black 0.79* (0.64, 0.96)

    Hispanic 0.76* (0.56, 0.99)

    Asian 0.91 (0.52, 1.56)

    Other 0.65* (0.43, 0.97)

Gender

    Girl (Ref) 1.00

    Boy 1.35* (1.10, 1.64)

IQ

    ≥ 70 (Ref) 1.00

    < 70 1.67* (1.38, 2.03)

    Unknown 1.70* (1.38, 2.09)

Birthweight

    > 2500 g (Ref) 1.00

    ≤ 2500 g 1.07 (0.78, 1.47)

    Missing 0.81 (0.41, 1.59)

Maternal education

    Less than high school graduate (Ref) 1.00

    High school graduate 1.31 (0.98, 1.76)

    Some college 1.44* (1.08, 1.91)

    Missing 0.80 (0.39, 1.58)

From site with access to children's education data 1.09 (0.90, 1.32)

Note. OR = odds ratio; CI = confidence interval.

*
P <.05.
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TABLE 3

Results of Logistic Regression Predicting Presence of a Clinical or Educational Record of Autism, by IQ

IQ < 70 (n = 856), OR (95% CI) IQ ≥ 70 (n = 1063), OR (95% CI) IQ Missing (n = 649), OR (95%
CI)

Race/ethnicity

    White (Ref) 1.00 1.00 1.00

    Black 0.67* (0.49, 0.92) 0.68* (0.47, 0.97) 1.12 (0.75, 1.69)

    Hispanic 0.53* (0.32, 0.87) 0.88 (0.54, 1.43) 1.13 (0.55, 2.31)

    Asian 0.38* (0.15, 0.92) 1.22 (0.49, 3.03) 2.52 (0.69, 9.17)

    Other 0.52 (0.22, 1.18) 0.65 (0.36, 1.16) 0.82 (0.39, 1.71)

Gender

    Girl (Ref) 1.00 1.00 1.00

    Boy 1.49* (1.06, 2.10) 1.31 (0.91, 1.85) 1.29 (0.88, 1.87)

Birthweight

    > 2500 g (Ref) 1.00 1.00 1.00

    ≤ 2500 g 0.98 (0.58, 1.63) 1.31 (0.79, 2.19) 0.89 (0.47, 1.70)

    Missing 0.53* (0.19, 1.51) 1.04 (0.25, 4.30) 1.20 (0.35, 4.14)

Maternal education

    Less than high school graduate
(Ref)

1.00 1.00 1.00

    High school graduate 1.20 (0.76, 1.91) 1.20 (0.72, 2.00) 1.91* (1.05, 3.47)

    Some college 1.19 (0.75, 1.90) 1.58* (1.03, 2.51) 1.99* (1.10, 3.62)

    Missing 1.27 (0.44, 3.69) 0.64 (0.15, 2.78) 0.41 (0.12, 1.47)

From site with access to children's
education data

1.18 (0.82, 1.71) 1.26 (0.92, 1.73) 0.87 (0.62, 1.22)

*
P < .05.
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