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Abstract Having a consistent source of medical care may
facilitate diagnosis of autism spectrum disorders (ASD).
This study examined predictors of age of ASD diagnosis
using data from the 2011-2012 National Survey of Chil-
dren’s Health. Using multiple linear regression analysis,
age of diagnosis was predicted by race, ASD severity,
having a consistent source of care (CSC), and the inter-
action between these variables after controlling for birth
cohort, birth order, poverty level, parental education, and
health insurance. While African American children were
diagnosed earlier than Caucasians, this effect was moder-
ated by ASD severity and CSC. Having a CSC predicted
earlier diagnosis for Caucasian but not African American
children. Both physician and parent behaviors may con-
tribute to diagnostic delays in minority children.

Keywords Autism spectrum disorders - Racial
disparities - Consistent source of care - Diagnosis
Introduction

Prevalence of autism spectrum disorders (ASD) has risen

immensely in the last 25 years, in large part due to
increases in public awareness of parents and healthcare
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providers (Fountain et al. 2011). The Centers for Disease
Control and Prevention (CDC) reported a 78 % increase in
ASD diagnosis between the years of 2002 and 2008. Cur-
rent estimates indicate that one in 68 children, and one in
every 42 boys will be diagnosed with an ASD (Centers for
Disease Control and Prevention 2014).

ASDs are increasingly costly to both families and
society as a whole. The lifetime cost of supporting a person
with ASD has been estimated at 2.4 million dollars for
patients with intellectual disability, and 1.4 million dollars
for those without (Buescher et al. 2014). Societal costs are
correspondingly high. Treatment of ASD costs the United
States 175 billion dollars per year—more than cancer,
stroke, and heart disease combined (Buescher et al. 2014).

Early intervention is particularly important for reducing
intellectual, behavioral, and functional impairments
(Fountain et al. 2011; Rogers and Vismara 2008). Children
who benefit from high-quality, early behavioral interven-
tion have significantly better outcomes than those treated
later. They demonstrate better developmental functioning,
fewer maladaptive behaviors, lower symptom severity,
improved language and socio-emotional skills, reduced
intellectual impairment, and higher IQ and Vineland
Adaptive Behavior Composite scores both in the short and
long term (Eldevik et al. 2009; Rogers and Vismara 2008;
Vismara and Rogers 2010). Correspondingly, improve-
ments in IQ in childhood predict better prognosis in peer
relationships, education, vocational training, employment,
and independent living (Billstedt et al. 2005). As a result,
not only is early and accurate diagnosis critical to effective
interventions, it can directly minimize functional impair-
ment and, subsequently, associated costs to society.

Given the rise in prevalence and visibility of autism, age
of initial diagnosis has generally decreased (Hertz-Pic-
ciotto and Delwiche 2009). Diagnosis of ASD has
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historically been influenced by certain demographic vari-
ables. Children of privileged and/or Caucasian families
have been overrepresented, and families of lower socioe-
conomic status (SES) and of minority racial and ethnic
backgrounds have traditionally been underdiagnosed
(Durkin et al. 2010; Fountain et al. 2011). Although com-
munity awareness of ASD has begun to reduce these racial
and socioeconomic disparities, group differences remain
(CDC 2014; Gourdine and Algood 2014; Pedersen et al.
2012; Zuckerman et al. 2013).

To better understand racial disparities in ASD diagnosis,
it is important to evaluate demographic barriers involved in
access to healthcare. In the United States, SES proves to be
the most powerful determinant of primary health care use,
with race being a close and related second (Fiscella et al.
2014). Persons of low SES are at risk for lower quality
ambulatory and emergency care (Fiscella et al. 2014),
worse overall health (Adler and Rehkopf 2008), higher
morbidity and mortality (Adler and Stewart 2010), and they
are less likely to have a regular source of care (DeVoe et al.
2007, 2008). Racial health disparities are equally pervasive
and persistent in adult (Fiscella et al. 2014) and pediatric
care (Flores 2010). Minority children are less likely to have
had a recent physician visit (Flores and Lin 2013) or a
medical home, which includes having a consistent source
of care (CSC; Raphael et al. 2009; Strickland et al. 2009).
Similar racial disparities are also observed in mental health
care where minority children receive less outpatient mental
health care and psychotropic medication than Caucasian
children (Cook et al. 2013). These children are also less
likely to use mental health services (Coker et al. 2009) or to
be referred to specialty care, even after controlling for
health insurance status (Kenney et al. 2013). Finally,
independent of SES and race, health insurance is also an
important determinant of health care use. Uninsured chil-
dren are less likely to have a usual source of care or to have
seen a physician in the recent past, and more likely to have
unmet healthcare needs in terms of both treatment and
preventative care (Cummings et al. 2009; DeVoe et al.
2009).

Although having health insurance is strongly associated
with access to primary care (Cummings et al. 2009),
healthcare access does not equate to healthcare utilization
(Starfield and Shi 2004). Families that are insured do not
necessarily use the services at their disposal due to barriers
such as employment, language, education, and location
(Chan et al. 2006; Devoe et al. 2007; Zuvekas and Talia-
ferro 2003). For instance, insured low SES individuals use
fewer healthcare services than their higher SES counter-
parts (Fiscella et al. 2002). Likewise, insured Hispanic and
African American children are less likely to receive spe-
cialty and mental health care than insured Caucasian
children (Kenney et al. 2013). Taking into account
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confounds between demographic variables and insurance,
having a consistent source of medical care may be an
equally important, if not better, determinant of health care
utilization as health care insurance (Blackwell et al. 2009;
DeVoe et al. 2008; Gill et al. 2000; Lillie-Blanton and
Hoffman 2005).

In ASD specifically, having a consistent source of
medical care may improve the likelihood that pediatricians,
who see children regularly for scheduled preventive care
visits during their first 3 years of life, notice developmental
abnormalities (Pinto-Martin et al. 2008; Sices 2007). Since
2006, the American Academy of Pediatrics (AAP) has
implemented guidelines to more accurately screen for
developmental abnormalities. Pediatricians are instructed
to perform a routine developmental screening at nine, 18,
and 24 months, and to conduct an additional autism-
specific screening at 18 and 24 months (Bright Futures
Steering Committee and Medical Home Initiatives for
Children with Special Needs Project Advisory Committee
2006; Johnson and Myers 2007).

Referral to specialty care is subsequently recommended
for children who use no spontaneous two-word phrases by
2 years of age or who display language or social regres-
sions (Barbaresi et al. 2006). Although similar guidelines
were recommended earlier by the American Academy of
Neurology (Filipek et al. 2000), surveillance was the AAP
recommendation until 2006. The 2006 AAP guidelines
were developed to ensure widespread adoption by outlining
implementation strategies for various primary care settings
(King et al. 2010).

Even with regular primary care and an appropriate
specialty care referral, however, the road to diagnosis is
often an arduous one. Reports of diagnostic experiences by
parents highlight the difficulty in obtaining a definite
diagnosis (Goin-Kochel et al. 2006; Keenan et al. 2010).
Both symptom heterogeneity and physician uncertainity
contribute to diagnostic delays (Goin-Kochel et al. 2006).
Although half of parents recall concerns dating back to the
first years of life (Zwaigenbaum et al. 2013), there may be
a gap of several years between first noticing developmental
delays and the confirmation of a diagnosis (Sansosti et al.
2012; Shattuck et al. 2009).

Both physician and parent factors influence diagnosis.
Lack of universal screening by primary care practitioners
(PCP) may contribute to diagnostic delays. A study by
Dosreis et al. (2006) revealed that, while 44 % of the
sampled doctors served ASD patients, only 8 % regularly
screened for the disorder. Meanwhile, relying on parents to
elicit concerns also has consequences. In a controlled trial
of ASD screening in primary care, 75 % of parents with
children who screened positive for an ASD had not sus-
pected it (Pinto-Martin et al. 2008). Despite these hin-
drances, consultation with PCPs still remains the crucial
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first step in the diagnostic process. Most parents express
their initial concerns to their child’s pediatrician and rely
on the advice they receive to determine follow-up (Bar-
baresi et al. 2006). Given the importance of primary care in
identifying symptoms and referring to specialists, the goal
of the current study was to determine whether having a
CSC predicted timeliness of ASD diagnosis.

The study tested the following hypotheses. We antici-
pated that families without a CSC would have children
diagnosed at a later age. Given documented disparities in
medical practice for ASD, we also expected that children
of color would be diagnosed later than their Caucasian
peers. With the implication that more severe symptoms
would be recognized earlier, we expected autism severity
to be negatively related to age of diagnosis. Finally, we
posited that the impact of having a CSC on age of diagnosis
would depend on both race and autism severity. Given that
children with mild forms of ASD tend to wait considerably
longer for a diagnosis (Fountain et al. 2011), we presumed
that having a CSC would facilitate diagnosis of more
severe forms of ASD but not of mild ASD. We also
expected the effect of a CSC to be moderated by racial
disparities such that being from an ethnic or racial minority
would minimize the benefits of a CSC on timeliness of
ASD diagnosis.

Since other demographic variables may impact age of
ASD diagnosis (Herlihy et al. 2014), we controlled for
poverty level, parental education, current health insurance
status, and whether children were born before or after the
implementation of the 2006 AAP screening guidelines
(hereafter referred to as birth cohort). We also included
birth order under the assumption that first-time parents
would likely recognize ASD later due to less familiarity
with typical child development (Fountain et al. 2011).

Methods
Participants

Data were obtained from the CDC National Survey of
Children’s Health (NSCH) 2011. The sample consisted of
parents or guardians of children between the ages of 0 and
17 (M = 8.85, SD = 5.237). The adult in the household
most knowledgeable about the child’s health was asked to
complete the phone survey. In total, 96,677 child-level
interviews were conducted. Of the respondents, 69.5 %
were mothers, 21.8 % were fathers, and 8.3 % were other
family members or guardians. Of children old enough to
receive an ASD diagnosis, 2-years old or older, 1.7 % of
children in the sample had an ASD (N = 1624). Twenty-
one percent of parents reported receiving the diagnosis
from their child’s PCP; the rest received the diagnosis from

a variety of specialists. Table 1 contains additional demo-
graphic information about the sample of children with
ASD. Table 2 includes information about the survey
respondents: parents and guardians.

Table 1 Characteristics of ASD participants (N = 1624)

N (%)

Gender of child
Boys
Girls
Missing

Birth order
Only child
Oldest child
Second oldest child
Third oldest child
Fourth oldest child

Ethnicity
Hispanic
Caucasian non-Hispanic
African American non-Hispanic
Multi-racial/other non-Hispanic
Missing

Language spoken at home
English
Other

Health insurance (at time of survey)
Public health insurance
Private health insurance
Currently uninsured
Missing

Consistent source of care (at time of survey)

Yes
No
ASD severity (parent-report)
Mild
Moderate
Severe

Missing

Provider of initial ASD diagnosis (parent-report)

Pediatrician or general physician

Psychiatrist or neurologist

Other specialist pediatrician or physician

Psychologist
Other
Missing

1315 (81 %)
308 (19 %)
1 (0.1 %)

708 (43.6 %)

484 (29.8 %)

345 (21.2 %)
66 (4.1 %)
21 (1.3 %)

147 (9.1 %)
1139 (70.1 %)
123 (7.6 %)
186 (11.5 %)
29 (1.8 %)

1572 (96.8 %)
52 (3.2 %)

733 (45.1 %)
847 (52.2 %)
32 (2.0 %)
12 (0.7 %)

1555 (95.8 %)
69 (4.2 %)

889 (54.7 %)

537 (33.1 %)

189 (11.6 %)
9 (0.6 %)

342 (21 %)
435 (26.8 %)
381(23.4 %)
351(21.6 %)
96 (5.9 %)
19 (1.2 %)
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Table 2 Characteristics of respondents (N = 1624)

N (%)

Relation to child
Mother/female guardian 1129 (69.5 %)

Father/male guardian 354 (21.8 %)

Other 134 (8.3 %)

Missing 7 (0.4 %)
Highest parental education

Less than high school 70 (4.3 %)

High school graduate
More than high school

241 (14.8 %)
1292 (79.6 %)
Missing 21 (1.3 %)
Percentage of the federal poverty level (FPL)

0-99 % FPL

100-199 % FPL

200-299 % FPL

400 % FPL or greater

279 (17.2 %)
342 21.1 %)
506 (31.2 %)
497 (30.6 %)

Procedures

The national cross-sectional survey was conducted via
random-digit-dialed telephones, both landline and mobile,
between February 2011 and June 2012, using the sampling
frame of the National Immunization Survey (CDC 2013).
The overall response rate to the survey was 23 %; the
completion rate was 54.1 % for landline and 41.2 % for
mobile phone interviews (Visser et al. 2014). The interview
was based on previous surveys conducted by the CDC in
2003 and 2007 using similar questions and methods
(Blumberg et al. 2012).

Measures

Publicly available data files and methodology reports from
the 2011-2012 National Survey of Children’s Health were
used to test research questions. The purpose of the NSCH
was to collect information on children’s health, including
physical and mental health status, access to health care,
information on the child’s family, neighborhood, and social
context (CDC 2013). Collected demographic information
included child sex, race and ethnicity, parental education,
primary language spoken in the home, and poverty level.

As part of the survey, the responding parent was asked
whether the selected child had any of the following diag-
noses: Attention Deficit Disorder or Attention Deficit
Hyperactive Disorder, depression, anxiety problems,
behavior or conduct problems, autism, Asperger’s Disor-
der, pervasive development disorder, or other ASD, any
developmental delay, intellectual disability or mental
retardation, or Tourette Syndrome.
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The current study focused on the answers of parents who
answered affirmatively to: “Does [CHILD’S NAME] cur-
rently have autism or autism spectrum disorder?” Subse-
quently, parents were asked, “How old was [CHILD’S
NAME] when you were first told by a doctor or other
health care provider that (he/she) had [CONDITION]?”
and “Would you describe (his/her) condition as mild,
moderate, or severe?” The other question of interest was:
“Is there a place that [CHILD’S NAME] USUALLY goes
when [he/she] is sick or you need advice about [his/her]
health?” hereafter referred to as CSC.

Statistical Analysis

Prior to running the multiple linear regression, we checked
for and confirmed that the assumptions of linearity, nor-
mality, and multicollinearity of multiple linear regression
had not been violated. A hierarchical multiple linear
regression analysis was used to examine the relative con-
tributions of birth cohort, birth order, poverty level, par-
ental education, insurance status, race, ASD severity, and
CSC on age of initial ASD diagnosis. We also examined all
two- and three-way interactions among race, ASD severity,
and CSC on age of diagnosis.

To calculate the effect of the 2006 AAP guidelines on
age of diagnosis, we split the data set into two birth
cohorts, pre- and post-2006. We first calculated year of
birth based on the child’s age at time of interview. Since
survey date was not available in the current dataset, a
2-year birth range was estimated based on the data col-
lection date range: 2011-2012. The variable was then
dummy coded into pre- and post-2006 birth years, using
pre-2006 as the reference group.

Birth order was originally coded categorically as only
child, first born, second born, third born, and fourth born.
For the purpose of this study, this variable was dichotomized
and dummy coded into first born/only child, and younger
sibling. To examine the effect of health insurance, we con-
structed contrast codes to compare insured to uninsured
children, and publicly insured to privately insured children.

Household income was collected during the survey but
not available in the public dataset. Instead, income was
translated into percentage of the Federal Poverty Level
(FPL). The continuous variable was originally coded on a
four-point Likert scale from 1 representing “0-99 % FPL”
to 4 representing “400 % FPL or greater.” In the current
study, this item was reverse coded and centered on the
mean to facilitate interpretation. Parental education was
measured using three categories: “less than high school,”
“high school,” and “more than high school.” The highest
level of education of either parent or guardian was chosen
to estimate the effect of parental education. The variable
was subsequently dummy coded, using the most common
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educational level as the reference group: more than high
school.

Both race and ASD severity were dummy coded, using
Caucasian and mild ASD as reference groups, respectively.
Information about child race was derived from a variable
that coded race as follows: Hispanic, White non-Hispanic,
Black non-Hispanic (referred to as African American in
text), and multiracial/other non-Hispanic. The multiracial/
other category consisted of children who reported more
than one race (multiracial) or only one race category of
Asian, American Indian, Alaska Native, Native Hawaiian,
or Pacific Islander (other) (CDC 2013).

Consistent source of care was categorically coded 0 for
having no CSC, and 1 for having a CSC. The outcome
variable, age of initial ASD diagnosis, was originally col-
lected in both months and years. To facilitate analysis,
cases measured in years were recalculated in terms of
months. Cases that listed age of diagnosis as 0 months
were coded as missing. Given that most diagnoses of ASD
do not occur before 1 year of age (Matson et al. 2008),
cases that listed age of diagnosis as occurring before 1 year
old were recoded as 12 months.

Results

The optimal linear combination of birth cohort, birth order,
poverty level, parental education, insurance status, race,
ASD severity, and CSC, and the interaction of the latter
three variables accounted for 16 % of the variance in
age of initial diagnosis, adjusted R?> = 0.16, F(24, 1533) =
13.38, p < .001. Birth cohort, birth order, poverty level,
race, and ASD severity all independently predicted age of
diagnosis. Average age of diagnosis was 64.65 months
(SD = 41.03). While birth cohort predicted age of ASD
diagnosis, children born in or after 2006 were significantly
younger (M = 4.15, SD = 0.936) than children born
before 2006 (M = 11.52, SD = 3.29), #(1622) = 33.83,
p < .001.

The direction of the race predictor was not in the
expected direction. While we assumed that Caucasian
children would be diagnosed earliest, given racial dispari-
ties in diagnosis, being of Hispanic descent significantly
predicted earlier diagnosis (b = —25.83, 95 % CI [—50.62,
—1.04], p < .05). On average, ethnic minority children
(Hispanic M = 57.06, SD = 37.00; African American
M = 50.89, SD = 35.76; multiracial/other M = 58.05,
SD = 38.78) were diagnosed earlier than Caucasian chil-
dren in the sample (M = 68.24, SD = 41.95).

We also found that condition severity predicted diag-
nosis age, with moderate ASD being diagnosed earlier than
mild and severe forms of autism (Moderate ASD:
b = —24.94,95 % CI [—44.52, —5.37], p < .05). In terms

of control variables, being a younger sibling significantly
predicted earlier diagnosis (b = —11.44, 95 % CI [—15.72,
—7.17], p <.001). Neither parental education, health
insurance status nor CSC independently predicted age of
diagnosis, p > .05.

Main effects were qualified by three-way interactions,
such that the effect of one predictor on age of initial diag-
nosis was dependent on the levels of the two other predic-
tors in the interaction. Two of the six three-way interaction
terms were statistically significant, both of which involved
African American children (CSC x Moderate ASD x AA:
t(1) = 2.5895 % CI[5.12, 37.55], p < .05; CSC x Severe
ASD x AA: (1) = 2.10, 95 % CI [1.46, 44.60], p < .05).
None of the two-way interactions between CSC and race or
between CSC and ASD proved significant, p > .05.

The three-way interaction indicated that the effect of
having a CSC depended on race and ASD severity. Con-
trary to our hypothesis, having a CSC was not consistently
predictive of earlier diagnosis. In African American fami-
lies, children who had a CSC were diagnosed later than
those without (Fig. 1). In contrast, while Caucasian chil-
dren were diagnosed later than Hispanic and African
American counterparts in general, those with a CSC were
diagnosed earlier than those without, regardless of ASD
severity (Fig. 2). Of note, diagnostician type significantly
differed by race, X2(33, N = 1577) = 73.8, p < .001.
While only 18.7 % of Caucasian children were diagnosed
in primary care, 36.8 % of African American children were
diagnosed by a PCP. Results of the multiple regression
model are presented in Table 3.
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Fig. 1 Age of initial ASD diagnosis in African American children as
a function of having a CSC and ASD severity, for first-born children
born before 2006 whose parents had more than a high school
education and were at the mean poverty level, controlling for
insurance status
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function of having a CSC and ASD severity, for first-born children
born before 2006 whose parents had more than a high school
education and were at the mean poverty level, controlling for

Discussion

The goal of the current study was to examine the effects of
birth cohort, birth order, poverty level, parental education,
health insurance, race, ASD severity and CSC, and the
interactions between race, ASD severity, and CSC on age
of initial ASD diagnosis. We predicted that, after control-
ling for birth cohort, birth order, poverty level, parental
education, and health insurance, having a CSC would be
associated with younger age at time of initial diagnosis. We
expected that autism severity would independently influ-
ence age of diagnosis, such that more severe symptoma-
tology would yield earlier diagnosis. We also anticipated
that children of minority racial or ethnic categories would
be diagnosed later than Caucasian children. Finally, we
predicted that the relationship between having a CSC and
age of diagnosis would depend on both race and ASD
severity.

Birth cohort was an important predictor of ASD diag-
nosis. Children born in or after 2006 (the year AAP

insurance status R . .
guidelines were published) were diagnosed on average

Table 3 Results of a multiple regression analysis predicting age of ASD diagnosis from birth cohort, birth order, poverty level, parental
education and health insurance, race, ASD severity, and having a CSC

Variables b SE B ' p 95 % CI s

Birth cohort: born in or after 2006 —35.039 2.808 —0.297 —12.476 <.001 [—40.547, —29.530] 0.084
Birth order: younger sibling —11.443 2.180 —0.124 —5.250 <.001 [—15.719, —=7.168] 0.024
Poverty level 2.705 1.121 0.070 2.412 <.05 [0.505, 4.904] 0.002
Education: less than high school —3.224 5.042 —0.016 —0.640 >.05 [—13.114, 6.665] 0.001
Education: high school 0.882 2.864 0.008 0.308 >.05 [—4.735, 6.499] 0.000
Insured versus uninsured —4.918 7.094 —0.017 —0.693 >.05 [—18.834, 8.997] 0.000
Private versus public insurance —3.434 2.320 —0.041 —1.480 >.05 [—7.984, 1.116] 0.002
Hispanic —25.830 12.636 —0.183 —2.044 <.05 [—50.616, —1.043] 0.004
African American (AA) —24.578 16.020 —0.160 —1.534 >.05 [—56.001, 6.846] 0.002
Multiracial/other (MO) 9.282 14.450 0.073 0.642 >.05 [—19.062, 37.626] 0.000
Moderate ASD —24.943 9.980 —0.287 —2.499 <.05 [—44.520, —5.366] 0.005
Severe ASD —29.694 16.920 —0.232 —1.755 >.05 [—62.883, 3.495] 0.001
Consistent source of care (CSC) —13.785 7.902 —0.068 —1.744 >.05 [—29.286, 1.716] 0.003
CSC x Hispanic 0.217 16.821 0.001 0.013 >.05 [—32.779, 33.212] 0.002
CSC x Black 17.380 13.433 0.118 1.294 >.05 [—8.968, 43.729] 0.000
CSC x Multiracial/Other —19.735 15.024 —0.151 —1.314 >.05 [—49.205, 9.736] 0.000
CSC x Moderate 15.129 10.285 0.172 1.471 >.05 [—5.046, 35.304] 0.002
CSC x Severe 5.067 17.313 0.039 0.293 >.05 [—28.894, 39.027] 0.000
CSC x Moderate x Hispanic 6.860 7.601 0.028 0.903 >.05 [—8.049, 21.769] 0.001
CSC x Moderate x AA 21.334 8.269 0.079 2.580 <.05 [5.115, 37.553] 0.004
CSC x Moderate x MO 10.921 6.836 0.050 1.598 >.05 [—2.488, 24.331] 0.002
CSC x Severe x Hispanic —0.992 12.270 —0.002 —0.081 >.05 [—25.060, 23.076] 0.000
CSC x Severe x AA 23.029 10.995 0.059 2.095 <.05 [1.463, 44.595] 0.004
CSC x Severe x MO 11.379 9.521 0.034 1.195 >.05 [—7.297, 30.055] 0.001

@ Springer



J Autism Dev Disord (2016) 46:127-138

133

35 months earlier than those born between 1994 and 2005.
Compared to the 2014 CDC report, which reported an
average age of diagnosis at 53 months for children born
pre-AAP implementation, this suggests a noteworthy
improvement in the diagnostic process (CDC 2014).
However, while this may indicate that nationwide imple-
mentation of ASD screening guidelines improved screen-
ing and precipitated diagnosis, children in the later cohort
were also significantly younger. Given that children born in
or after 2006 were so young, they may represent the opti-
mally diagnosed. As a result, interpretation of this effect
should be made cautiously. Moreover, research on the
success of AAP guideline implementation has produced
mixed evidence. While most primary care practices
increased their structured screening of ASD, referral of
children who screened positive was inconsistent. In a study
examining outcomes of the AAP screening guidelines,
King et al. (2010) found that more than one-third of chil-
dren who failed the screen were not referred to specialty
care. Moreover, doctors that did refer patients to specialists
found that many families failed to follow-up with recom-
mended referrals (King et al. 2010). Consequently, con-
clusions drawn from the considerable effect size of the
cohort predictor may not be solely attributable to AAP
guideline implementation. Instead, we can speculate that
increases in parental and physician awareness of ASD have
also contributed to earlier identification and diagnosis
seeking (Fountain et al. 2011; Hertz-Picciotto and Del-
wiche 2009). We can also postulate that age differences
contributed to the magnitude of the measured effect.

Two other covariates significantly predicted age of ASD
diagnosis. First, being a younger sibling was associated
with earlier diagnosis. Parents’ familiarity with early
warning signs of ASD likely explains this effect. Second,
poverty level predicted diagnostic age, such that more
impoverished children were diagnosed later than wealthier
children. As suggested by the literature, families of lower
SES are less likely to have a regular source of care and to
receive routine medical supervision (DeVoe et al. 2007,
2008) even after controlling for health insurance (Fiscella
et al. 2002). Moreover, families of lower SES may
encounter additional economic and environmental barriers
following referral to specialty care, given an increased
likelihood of financial difficulties to afford medical
copayments, time off work, and childcare for other family
members (Kuhlthau et al. 2004). Consequently, the main
effect of poverty level may reflect both pre- and post-
consultation disparities. In contrast, while we expected that
parental education would have an impact on diagnostic
age, the current sample was better educated than that of the
average United States citizen, which may explain the lack
of anticipated findings.

In terms of interaction effects, the relationship between
having a CSC and age of initial diagnosis depended on
race. While having a CSC prompted earlier ASD diagnosis
in Caucasian children, it delayed diagnosis for African
American children. This racial disparity in children who
have a CSC suggests two possibilities: race-based differ-
ences in practitioner and/or parent behavior.

One theory is that these two groups may be treated
differently by physicians when first reporting ASD symp-
toms. That is, physicians may not refer African American
children to specialists at the same rate or with the same
speed as they refer other patients. Given that PCPs were
only responsible for one-fifth of ASD diagnoses in the
sample, and that this number is likely to be an overestimate
because parents may be recalling first concern by any
medical professional, we can assume that a majority of
children were referred to, and eventually diagnosed by, a
specialist: psychologist, psychiatrist or other. Racial dis-
parities in referral practices are well documented and have
been stable over decades, indicating a reliable difference in
referral practices across medical specialty and time (Cook
et al. 2009; Murphy et al. 2009; Harstad et al. 2013;
Steyerberg et al. 2007). This disparity has also been doc-
umented in child healthcare (Boss et al. 2011; Mayer et al.
2004; Shields et al. 2004; Toomey et al. 2013; Zimmerman
2005).

Diagnostic disparities seen in the literature were also
observed in the current sample. Diagnostician type signif-
icantly differed by race. While only one in five Caucasian
children were diagnosed in primary care, over a third of
African American children were diagnosed by a primary
physician. This latter percentage is much larger than the
average estimated in Goin-Kochel et al.’s (2006) study of
sources of final, confirmatory ASD diagnoses, which esti-
mated that only 15 % of ASD diagnoses were determined
by a pediatrician or general physician, a team of profes-
sionals or another health practitioner. Although errors in
parent recall of diagnostic timing may have influenced our
results, we may nonetheless conclude with some caution
that slower or less frequent referrals to the appropriate
specialist may have delayed diagnosis of African American
children presenting to their regular physician with moder-
ate and severe ASD symptoms. This finding is concerning
considering that children with more severe symptomatol-
ogy ASD are likely to display more noticeable pathological
symptoms.

While discrimination in referral practice may be one
factor that influences decisions to refer to specialty care,
primary care physicians may also be slower to recognize
ASD in minority children due to differences in ASD pre-
sentations. Sell et al. (2012) found that African American
children had higher rates of object preoccupations and
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inflexible routines, while Caucasian children demonstrated
more unusual sensory stimuli preoccupations and abnormal
motor development. Becerra et al. (2014) found that ethnic
minority children were more likely to display ASD phe-
notypes with severe emotional outbursts and impaired
expressive language than Caucasian children. Conse-
quently, primary care physicians trained to identify typical
or common ASD presentations may overlook minority
children displaying phenotypic differences.

Nonetheless, the above explanation fails to explain why
African American children with moderate and severe ASD
who had a CSC were diagnosed later than their counter-
parts who had no regular place of medical care. One pos-
sibility is that children without a CSC tend to come from
poorer homes that qualify for programs such as Head Start,
which mandate regular tracking of developmental and
educational progress of students. Likewise, minority chil-
dren without a CSC may be more likely to attend low-cost
Medicaid-eligible clinics that mandate Early and Periodic
Screening, Diagnosis, and Treatment (EPSDT). In fact,
Daniels and Mandell (2013) found that children from states
with higher EPSDT compliance rates were diagnosed ear-
lier than those with lower compliance.

However, the sample demonstrated no significant dif-
ference in poverty level between African American chil-
dren who have a CSC those who do not. African American
children from families that earned 0-199 % of the FPL
were equally as likely to endorse having a CSC as children
in the 200-400 % group (94.05 vs. 95 % respectively).
This therefore minimizes the chance that African American
children without a CSC were more likely to benefit from
EPSDT or other federally mandated public program
screenings.

Given that income differences are unlikely to fully
explain diagnostic disparities in the current study, we may
posit that primary physicians simply may not be recog-
nizing the appropriate warning signs in African American
children. The most recent CDC prevalence report reveals
that Non-Hispanic White children were 30 % more likely
to receive an ASD diagnosis than non-Hispanic Black
children. However, of those diagnosed with an ASD, only
25 % of White children were classified in the range of
intellectual disability, compared to 48 % of non-Hispanic
Black children and 38 % of Hispanic children (CDC 2014).
Following this logic, minority children may be suspected of
having an intellectual disability or other psychopathology
before the ASD diagnosis is eventually decided.

Insurance type may be another factor implicated in race-
based differences in the diagnosis of children with a CSC.
Access to outpatient specialty care has been shown to be
limited for publicly insured children, likely due to spe-
cialists’ reluctance to accept public health insurance (Bis-
gaier and Rhodes 2011). However, comparison of public
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versus private health insurance failed to demonstrate sig-
nificant differences in age of ASD diagnosis in our sample.

Another possibility is that the difference between groups
lies at the patient rather than at the physician level. First, a
CSC may mean different things across demographic
groups. African Americans and Latinos are more likely to
identify an emergency department as their primary source
of care (Baker et al. 1994). Since patients who rely on
emergency services tend to have 25 % fewer physician
visits, this may explain the observed race-based discrep-
ancy in children with a CSC (Baker et al. 1994).

Second, patient perception of discrimination may also
promote consultation delays. In general, African, Hispanic
and Asian American patients report more perceived pro-
vider discrimination and poorer health than Caucasians
(Lee et al. 2009). Perceived discrimination has been shown
to predict a variety of negative health behaviors. Perceived
bias is related to underutilization of medical care even after
controlling for socio-demographic characteristics, health
care access, and physical and mental health (Burgess et al.
2008). It has also been tied to delays of medical tests and
treatments (Casagrande et al. 2007; Facione and Facione
2007; Wagner and Abbott 2007), avoidance of preventative
services (Trivedi and Ayanian 2006), and avoidance of
alternative care options (Bazargan et al. 2005). As a result,
minority patients treated by doctors they perceive as dis-
criminatory may delay ASD consultation for their child in
an attempt to avoid anticipated bias.

Third, diagnostic delays for minority children with a
CSC may reflect differences in both parental initiation of
diagnosis and in referral attendance. Minority parents have
been shown to follow through with referrals to specialists
at a lower rate than Caucasian parents (Zuckerman et al.
2011), a difference that has also been established in regards
to autism referral attendance (Kalb et al. 2012). Minority
parents may face more socioeconomic, scheduling, and
transportation barriers to visit specialists (Broder-Fingert
et al. 2013; Kalb et al. 2012). They may also hold different
beliefs about the importance or seriousness of specialty
consultations and are more likely to have had prior nega-
tive experiences in specialty care (Broder-Fingert et al.
2013). Another possibility is that parents of different
backgrounds self-refer for autism diagnosis at disparate
rates. Carr and Lord (2013) found that African American
mothers with lower education reported less negative impact
related to having a child with ASD than Caucasian moth-
ers. Feeling less caregiver burden may result in later
diagnosis seeking by African American parents.

While this study replicates others in underscoring the
importance of demographic variables in ASD diagnosis, it
is novel in its exposition of race and autism severity as
moderators of the effect of having a CSC on age of diag-
nosis. Any existing differential medical practices across
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race and ASD type must be addressed to prevent further
delays in diagnosis and treatment, as must the possible
influence of discrepant parent behavior on delayed diag-
nosis seeking. In terms of strengths, this study has strong
external validity given its sample size and demographic
variety. The NSCH is the only survey of its kind to collect
such extensive child health information on the national
level.

The results of the study must also be considered within
the context of several study limitations. First, the survey
relies on retrospective recall and parent-report of ASD
severity. Parents may have rated severity in a subjective
manner, likely influenced by intellectual disability and
behavioral problems, rather than having received a severity
rating by a diagnostician. Similarly, age of ASD diagnosis
was parent-reported and therefore subject to recall error or
to confusion with age of first concern elicited by a
healthcare professional. Given the possibility that minority
children may have received an intellectual disability (ID)
diagnosis before being diagnosed with ASD, earlier diag-
nosis of Hispanic and African American children may
actually reflect age of ID diagnoses or special needs
concerns.

The CSC variable also reflects parent report and may
therefore be confounded by parent interpretation of a CSC.
Of importance, the lack of a measure of CSC and insurance
status preceding diagnosis limits the generalizability of our
findings. Relatedly, the finding that health insurance type
did not predict age of diagnosis must be interpreted with
caution given that only 2 % of the sample was uninsured.
Finally, the survey response rate of 23 % suggests that
respondents may reflect a sample of convenience.

Statistical analyses of the model indicated a moderate
effect size, which suggests that other factors contributed to
age of diagnosis. Besides those variables studied, physician
training has been identified as an important variable in
ASD diagnosis (Fiscella et al. 2014; Fountain et al. 2011;
Heidgerken et al. 2005). Differences in training of physi-
cians serving primarily Caucasian versus African American
populations may elucidate group differences, especially
given different phenotypic expressions of ASD seen in the
literature (Becerra et al. 2014; Sell et al. 2012). Implicit
and explicit bias of physicians serving minority patients
would also be worthwhile to study. Likewise, understand-
ing how perceived discrimination plays into consultation
delays would be an equally important factor to research.
Lastly, more research is needed to clarify the intrapersonal
factors involved in diagnosis seeking. Understanding
which symptom led to referral (social, behavioral, intel-
lectual), which person initiated the evaluation based on
suspicion (parent, teacher or physician), and which tool and
health professional confirmed the diagnosis would help to
elucidate the diagnostic process and its predictors.

Determining deterrents to diagnosis, whether bias-based
or not, is vital to reducing the gap between perception of
ASD symptoms and confirmation of diagnosis. Timely
diagnosis affords its recipients the specialized services that
optimize outcomes (Fountain et al. 2011; Rogers and
Vismara 2008). In addition, training physicians to recog-
nize ASD symptoms in minority children and to practice
nondiscriminatory referrals may help remedy racial dis-
parities in the effect of having a CSC on age at diagnosis.
Minimizing racial disparities may in turn decrease patient-
based treatment delays associated with perceived discrim-
ination and lower referral attendance to specialty care.
Also, given that a considerable percent of children who are
flagged do not complete follow-ups, health education of
parents about the importance of specialty care must be
emphasized.

One model that is increasingly popular and facilitates
coordination of both preventive care and specialty referrals
is the medical home (American Academy of Pediatrics
2005). Having a medical home has been shown to signifi-
cantly improve care coordination and specialty care follow-
through, and to in turn decrease unmet needs for children
with special health care needs (Boudreau et al. 2014).
Given recent provisions in the 2010 Patient Protection and
Affordable Care Act that support implementation of the
medical home model on a larger scale, we may be able to
look forward to more regular health care utilization and
better care coordination by families that have thus far been
unable to access care (National Academy of State Health
Policy 2010).
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