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Abstract
This paper examines family experiences with the efficiency of ASD diagnosis. Children were age 8 or younger with ASD 
(n = 450). Outcomes were delay from first parent concern to diagnosis, shifting diagnoses, and being told child did not 
have ASD. Predictors were screening, travel distance, and problems finding providers. Logit models were used to examine 
associations. Screening was associated with reduced delay in diagnosis; problems finding providers were associated with 
greater delay. Screening, travel distance, and delay in diagnosis were associated with shifting diagnoses and being told child 
did not have ASD. Physician and parent training in communication and addressing mental health professional shortages and 
maldistribution may improve the diagnosis experiences of families of children with ASD.
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Introduction

The most recent data from the Centers for Disease Control 
indicate that although autism spectrum disorder (ASD) can 
be diagnosed as early as age 2 (Ozonoff et al. 2008) and first 
concerns by parents are commonly reported between 18 and 
24 months (Zwaigenbaum et al. 2015), the median age of 
diagnosis of children is 4 years (Christensen et al. 2016). 
NonHispanic white children with ASD are more likely to 
receive a comprehensive evaluation and diagnosis before 
the age of 3, compared to other children (Christensen et al. 
2016; Jo et al. 2015). The American Academy of Pediatrics 
continues to stand behind its recommendation to screen for 
ASD at 18 and 24 months (AAP 2016; Johnson et al. 2007) 
despite disagreement over the value of evidence supporting 

universal early screening for ASD (Siu et al. 2016; Dawson 
2016; McPheeters et al. 2016; Voelker 2011; Al-Qabandi 
et al. 2011). Regional summits hosted by the Centers for Dis-
ease Control and Prevention (CDC), the Health Resources 
and Services Administration (HRSA), and the Association 
of University Centers on Disabilities (AUCD) identified par-
ticular challenges for early screening and diagnosis among 
low income, rural, and non-English speaking populations 
(Peacock and Lin 2012). This paper examines system bar-
riers and facilitators of efficient diagnosis that states can 
address.

Substantial evidence exists about child and family fac-
tors associated with age of diagnosis (Emerson et al. 2016; 
Herlihy et al. 2015; Miodovnik et al. 2015; Mazurek et al. 
2017; Campbell et al. 2013; Goin-Kochel et al. 2006). This 
evidence includes predisposing (race, ethnicity, child age at 
evaluation, child age cohort), enabling (parent education, 
household income, usual source of care) and need (ASD 
severity, ADHD, speech-language problems, intellectual 
disability, developmental delay) factors, all characteris-
tics of the classic public health conceptual framework, the 
Andersen Behavioral Health Model (Gelberg et al. 2000). In 
contrast, evidence is sparse on the system barriers families 
face and the strategies states and local governments can use 
to reduce problems obtaining a diagnosis. The contextual 
factors of the Andersen Model, identified here as system 
barriers (travel distance to a provider and problems finding 
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a provider) and facilitators (completing screening forms), 
reflect the setting in which the child and family live, and 
impact their predisposing, enabling and need characteristics 
which, in turn, impact the child’s health service use and 
health status.

The present study addresses this knowledge gap through a 
statewide survey of families of children in North Carolina to 
assess family experiences with diagnosis of autism, and sys-
tem barriers and strategies to reduce these problems. We use 
the Andersen Behavioral Model as a conceptual framework 
and hypothesize that contextual factors, such as screening 
can improve timely diagnosis of ASD, while system bar-
riers (travel distance to a provider and problems finding a 
provider) will delay timely diagnosis, controlling for family 
and child predisposing, enabling and need characteristics. 
This paper contributes to the literature by studying system 
factors in a state with strong autism awareness (Autism Soci-
ety of North Carolina 2016) and typical access to services 
(Thomas et al. 2012b), by controlling for known child and 
family factors associated with diagnosis, and by fielding the 
survey in both English and Spanish and in rural areas to 
ensure diversity of participants.

Methods

Setting and Participants

The study took place in North Carolina from March 2014 
through June 2015. North Carolina benefits from an active 
ASD research, services and advocacy community. The 
TEACCH Program at the University of North Carolina 
School of Medicine provides community-based services 
across the state, training programs, and research (TEACCH 
2017). Additionally, the state has one of the largest state 
chapters of the Autism Society of America (Autism Society 
of North Carolina 2017). The estimated prevalence of ASD 
in the state (1/58 children) is higher than the mean across 
all 14 states of the Autism and Developmental Disabilities 
Monitoring Network (Autism and Developmental Disabili-
ties Monitoring Network 2016). On the other hand, 41% of 
the state’s population is rural (North Carolina Department 
of Commerce 2017) and the state has a shortage of mental 
health professionals (Thomas et al. 2012c). A state needs 
assessment revealed that only 6% of mental health provid-
ers (physicians and psychologists) with responsibility for 
behavioral health assessment and diagnosis were comfort-
able providing a diagnosis of ASD, and only about 6% were 
trained to conduct screening or assessment procedures for 
this population (Hooper and Pretzel 2013). Moreover, 90% 
of these providers reported being unfamiliar, untrained, and 
uncomfortable providing early intervention for this popula-
tion. As a result, while the median age of diagnosis of ASD 

is 46 months, there are racial and ethnic disparities in preva-
lence (Autism and Developmental Disabilities Monitoring 
Network 2016). This variation in resources and outcomes 
makes North Carolina an ideal setting to study the barriers 
and facilitators of care (Thomas et al. 2007).

Participants were invited by the Autism Society of North 
Carolina (ASNC 2017) through their listserv to complete 
an online survey. Invitations to participate were also sent 
by email to local chapter lists of individuals interested in 
ASD but not members of the society. Participants were 
also invited to participate using the North Carolina Autism 
Research Registry via email invitation (Carolina Institute 
for Developmental Disabilities’ North Carolina Autism 
Research Registry 2017). All invitations included a letter 
stating the purpose of the study. Surveys in paper format 
were also distributed at local ASNC meetings in areas with 
limited internet access and Spanish versions in areas with 
populations having limited English proficiency. Inclusion 
criteria were having a child age 8 or younger with a diagno-
sis of ASD provided by a professional. The ASD diagnosis 
was confirmed by parent report on the survey.

Survey Development and Distribution

The survey was developed and sponsored by the 
North Carolina State Implementation Grant (5-H6M-
MC26248-01-02), Maternal and Child Health Lead-
ership Education in Neurodevelopmental Disorders 
(5-T73-MC00030-23), and the Administration on Intellec-
tual and Developmental Disabilities (90DD0676/01-03). 
These three groups comprise representatives from state 
agencies and advocacy groups, service providers, research-
ers, interdisciplinary graduate trainees, parents of children 
with ASD, and self-advocates. A collective aim of these 
groups is to reduce the age of early identification, diagnosis 
and entry into intervention for North Carolina children who 
have or are at-risk for a diagnosis of ASD. A subcommit-
tee across the groups worked together to develop the sur-
vey. The survey was designed to gather information from 
parents of children with ASD about the key milestones of 
first concerns, identification, diagnosis, entry into inter-
vention, and families’ pathways to obtain these services, 
as well as to identify current needs of parents for services 
and supports.

The survey was developed in an iterative process with 
careful review of the existing literature, drafts of questions 
generated and reviewed by members of the above listed sup-
porting groups, and in consultation with experts in survey 
design from the UNC Chapel Hill Howard W. Odum Insti-
tute for Research in Social Science. Once a pilot survey was 
drafted, it was completed by 17 families of young children 
with ASD to gain their feedback on any questions that were 
unclear or wording changes that were needed. The survey 
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was then finalized using the feedback provided. A Spanish 
version of the survey was also developed to ensure participa-
tion by a more representative sample of the state’s popula-
tion. As recommended, the Spanish version of the instru-
ment was translated, back translated, and reviewed by two 
bilingual Latino team members (Behling and Law 2000). 
The survey contained 40 questions focused on information 
about the demographics of the child and family, when fami-
lies had their first concerns, whether screening occurred, 
about the diagnosis (when it occurred, who provided it), 
about the child’s entry into services (difficulty locating, 
accessing, or paying), and the impact on the family of car-
ing for the child.

The online survey was programmed using Qualtrics. A 
link to the survey was sent via email. No identifying data 
were collected. Survey responses collected via paper were 
double entered and discrepancies resolved through discus-
sion and re-examination of the paper-based response. Paper 
surveys were obtained at four Autism Society local meet-
ings, including two meetings in Spanish and two held near 
American Indian communities. Participants were eligible 
to enter a raffle for a chance to win $50.00 in appreciation 
for their participation. The study was reviewed by the UNC 
Chapel Hill Office of Human Research Ethics and deemed 
exempt from oversight.

Measures

Three outcome measures were examined for the current 
manuscript: delay in diagnosis, shifting diagnoses, and pre-
viously being told child did not have ASD. Delay in diag-
nosis was captured as the interval of time from first parent 
concern to diagnosis, measured in months as the difference 
between child age when the participant first became con-
cerned about the child’s development and child age when he 
or she was first diagnosed with ASD by a professional. The 
variable shifting diagnoses was captured as receipt of other 
diagnoses prior to being told the child had ASD. Those other 
diagnoses included one or more of the following: develop-
mental delay, intellectual disability, mental retardation, hear-
ing impairment, learning disorder, genetic or chromosomal 
disorder (e.g., fragile X), speech or language delay, atten-
tion deficit hyperactivity disorder, or sensory integration or 
sensory regulation disorder. Ever being told that the child 
did not have ASD was captured by affirmation to the ques-
tion, ‘Were you told specifically that your child did NOT 
have an Autism Spectrum Disorder by any North Carolina 
professional prior to your child’s initial Autism Spectrum 
Disorder diagnosis?’

In order to identify system factors that might support or 
undermine efficient diagnosis, three measures were exam-
ined. Because screening has the potential to play such an 
important role in eventual ASD diagnosis, families were 

asked, ‘Did you complete any forms about autism for your 
pediatrician or family doctor?’ As distance to a professional 
or team can present a barrier, distance traveled to see the 
professional or team of professionals for the initial ASD 
diagnosis was measured as 20 miles (32 km) or less, 21–60 
(34–97 km), or more than 60 miles (97 km) representing 
roughly 20 min, 21–60 min, and more than 60 min of travel 
time. Because locating a mental health professional can be 
a challenge, families were asked whether they agreed or 
strongly agreed with the statement, ‘I have had problems 
finding the following types of professionals for my child’ in 
reference to a psychiatrist or psychologist. Data were also 
collected on predisposing, enabling and need characteristics 
of the child and family, consistent with the Andersen Behav-
ioral Model (Gelberg et al. 2000).

Analytic Methods

Logit models were used to examine the association between 
efficient diagnosis and system factors, controlling for child 
and family characteristics. Chi-square tests were used to 
identify characteristics of children and families associated 
with those system factors. Because these analyses were 
exploratory, tests use an alpha of .1. Analyses were con-
ducted using SAS® software version 9.4.

Results

Participant Characteristics

Survey participants (n = 450) reported a mean age of their 
child with ASD of 73.2 months (6.1 years), 76.5% of fami-
lies were white, 12.6% black (Table 1). These families were 
13.3% Hispanic ethnicity, and 6.6% of all families spoke 
Spanish at home. Thirty-six (35.9%) percent of families 
had annual income of $45,000 or less, 10.6% of parents 
had at most a high school degree, and among their chil-
dren, 39.6% had public insurance, 60.2% private insurance, 
and 6.9% no insurance. Most children (78.5%) had autistic 
disorder, 11.0% had Asperger’s disorder, and 10.5% had 
pervasive developmental disorder. These diagnoses were 
determined prior to the most recent revision of the Diag-
nostic and Statistical Manual for psychiatric diagnoses 
(DSM; American Psychiatric Association 2013) and are 
consistent with a DSM-5 ASD diagnosis. Among fami-
lies, 12.9% reported other siblings with ASD as well. The 
mean child age when parents were first concerned about 
development was 20.6 months. The mean age at diagno-
sis was 38.8 months. The mean interval from first parent 
concern to diagnosis of ASD, the delay in diagnosis, was 
19 months, and 31.8% experienced an interval of at least 
24 months. Prior to ASD diagnosis, 54.3% of children were 
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diagnosed with other autism-related conditions, i.e. experi-
enced shifting diagnoses, and 25.8% of families were told 
their child did not have ASD. There were 47.4% of fami-
lies who completed screening forms during this interval. 
While only 8.0% of families traveled over 60 miles to obtain 

the diagnosis, 34.0% said that they had problems finding a 
psychologist or psychiatrist. The mean age when children 
initiated Early Intervention services was 29.7 months. Half 
(49.9%) of children began Early Intervention services prior 
to their ASD diagnosis.

Table 1  Participant characteris-
tics (n = 450)

a There are 6 cases where age of first parent concern is after age of diagnosis. These cases are included in 
analyses using the binary measure of delay, in the category interval of delay is less than 24 months
b Ethnicity not reported for 37 cases
c Public and private insurance are not mutually exclusive; insurance information not reported for 28 cases
d Autistic disorder, PDD, and Asperger’s Disorder were combined into an Autism Spectrum Disorder (ASD) 
after DSM-5 was released, updating DSM-4 diagnostic criteria used at the time of survey development

Characteristic N Percent or mean (SD)

Outcome measures
Interval from first concern to diagnosis (months)a 424 18.9 (15.3)
Delay in diagnosis ≥ 24  monthsa 135 31.8
Shifting diagnoses 241 54.3
Ever told child did not have autism 111 25.8
System factors
Completed screening forms 186 47.4
Distance travelled for diagnosis
 0–20 miles 247 56.5
 21–60 miles 154 35.2
 >60 miles 36 8.2

Problem finding psych providers 143 34.0
Child and family characteristics
Child age at survey (months) 445 73.2 (20.4)
Female child 72 16.0
Race
 White 309 76.5
 Black 51 12.6
 Other 90 10.9

Hispanic ethnicity 55b 13.3
Primary autism  diagnosisd

 Autistic disorder 351 78.5
 Asperger’s disorder 49 11.0
 Pervasive developmental disorder 47 10.5

Child age at first developmental concern (months) 438 20.6 (12.9)
Insurancec

 Any public insurance 167 39.6
 Any private insurance 254 60.2
 No insurance reported 29 6.9

Primary language spoken at home is Spanish 27 6.6
Household income is $45,000 or less per year 142 35.9
Participant education is high school or less 44 10.6
Any siblings with ASD 58 12.9
Service experiences
Child age Early Intervention initiated (months) 418 29.7(14.3)
Child age at first professional diagnosis (months) 436 38.8 (16.5)
Early Intervention before diagnosis 205 49.9
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Participant Characteristics by Experience of System 
Factors

Table 2 provides a description of characteristics of children 
and families in our sample who experienced the system 
factors examined: completed screening forms, travel 60+ 
miles, or problems finding a provider. Families who com-
pleted screening forms were more likely to have a child 
with pervasive developmental disorder, less likely to have 
experienced a delay in diagnosis of at least 24 months, and 
were less likely to start Early Intervention services prior to 
diagnosis. Families who had to travel at least 60 miles for 
their child’s diagnosis were more likely to have experienced 
shifting diagnoses, and to have seen three or more profes-
sionals in the process of diagnosis. Families who reported 
having problems finding a psychologist or psychiatrist were 
more likely covered by public insurance, to have experi-
enced delay in diagnosis of at least 24 months, to be told 
their child did not have ASD, and to have seen three or more 
professionals in the process of diagnosis. These data do not 
indicate differences in experiences of completing screening 
forms, travel distance or problems finding providers by race 
or ethnicity, and analyses stratified by minority status (not 
shown) show similar patterns.

Associations of System Factors and Diagnosis 
Experiences

Table 3 shows the associations of system factors and diag-
nosis experiences. If a family completed screening forms, 
their odds of experiencing a delay of at least 24 months from 
first parent concern to diagnosis of ASD was reduced 37% 
(OR 0.63, CI 0.38, 1.02), controlling for child and family 
characteristics. Families who had problems finding a psy-
chologist or psychiatrist had nearly twice the odds of delay 
in diagnosis (OR 1.89, CI 1.13, 3.18). Completing screening 
forms and traveling between 20 and 60 miles were associated 
with 44% (OR 1.44, CI 0.94, 2.21) and 45% (OR 1.45, CI 
0.91, 2.30) greater odds respectively of shifting diagnoses. 
Traveling over 60 miles was associated with 2.3 times the 
odds (OR 2.34, CI 0.99, 5.50) of shifting diagnoses, while 
delay in diagnosis increased the odds of shifting diagnoses 
by 70% (OR 1.70, CI 1.03, 2.79). Delay in diagnosis was 
also associated with 2 times the odds (OR 2.02, CI 1.18, 
3.47) of being told that the child did not have ASD. Minority 
race and ethnicity, and older child age at first parent concern 
were both associated with lower odds of delay in diagno-
sis. Compared to a diagnosis of autistic disorder, having a 
diagnosis of Asperger’s was associated with greater odds of 
delay in diagnosis and being told that the child did not have 
ASD, perhaps secondary to many of these individuals being 
higher functioning. Having public insurance was associated 
with increased odds of shifting diagnoses.

Discussion

For families whose child was ultimately diagnosed with 
ASD, completing screening forms reduced the odds of 
experiencing a delay in diagnosis, but it also increased the 
odds of receiving shifting diagnoses other than ASD dur-
ing that interval of time. These findings reflect the sensi-
tivity of screening instruments and the challenges of diag-
nosing young children with ASD (McPheeters et al. 2016; 
Zwaigenbaum et al. 2015; Al-Qabandi et al. 2011; Ozonoff 
et al. 2008). Findings also reflect the interrelatedness of the 
timeframe of diagnosis and shifting diagnoses, evident in 
the findings presented here on the association of diagnosis 
delay and shifts.

Among families whose child was ultimately diagnosed 
with ASD, delay in diagnosis and shifting diagnoses may 
reflect either diagnostic error or utilization of best prac-
tices in diagnosing young children. Parents are often, but 
not always the first to recognize developmental delay and 
ASD-like behaviors (Ozonoff et al. 2008). When pedia-
tricians take action in response to parent concerns, the 
period of time between parent concerns and diagnosis 
can be shortened (Zuckerman et al. 2015). The diagnostic 
process may be slowed, however, by a number of clinical 
issues. Longer intervals of delay and professional disa-
greement (being told “no” regarding the presence of ASD 
before “yes”) may simply serve as markers for case com-
plexity, comorbidity, or mild severity (Miodovnik et al. 
2015; Zwaigenbaum et  al. 2013; Ozonoff et  al. 2008; 
Chawarska et al. 2007). Importantly, these findings sug-
gest that the experience of shifting diagnoses is associated 
with receipt of early intervention services which can then 
lead to an accurate diagnosis subsequently. In other cases, 
delays may be longer or result in error because parents 
have difficulty articulating concerns, and pediatricians 
respond with reassurance (Zuckerman et al. 2015, 2014; 
Woolfenden et al. 2015; Ryan and Salisbury 2012). Moreo-
ver, prior to Affordable Care Act reforms, providers had an 
incentive to identify diagnoses other than ASD, in order 
to assure insurance coverage of services for the family 
(Parish et al. 2012; Peele et al. 2002). Ultimately, these 
findings reinforce the value of referring to early interven-
tion services when there are any concerns by parents or 
providers, regardless of whether an ASD diagnosis can be 
confirmed at the time.

More training for parents and providers has the potential 
to reduce delays and shifts in diagnoses, and misunderstand-
ings resulting from them. Healthcare providers in North Car-
olina have expressed a desire for continuing education on 
ASD risk signs and screening (Crais et al. 2014). Providers 
have also expressed reluctance to raise concerns about ASD 
(Crais et al. 2014), but families would often prefer to know 
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Table 2  Participant 
characteristics by experience of 
system factors

p values based on Chi-square: +p < .10, *p < .05, **p < .01
a There are 6 cases where age of first parent concern is after age of diagnosis. These cases are included in 

Completed screening forms Travelled 60 + miles for 
diagnosis

Problem finding psych 
providers

n (%) p n (%) p n (%) p

Overall 186 (41.7) 36 (8.2) 143 (34.0)
Outcomes and service experiences
Delay in diagnosis ≥ 24  monthsa

 Yes 46 (34.1) * 13 (9.8) 54 (41.5) *
 No 134 (45.4) 22 (7.5) 87 (31.0)

Shifting diagnoses
 Yes 106 (43.6) 25 (10.6) * 85 (37.6)
 No 80 (39.4) 10 (5.0) 57 (29.8)

Ever told child did not have autism
 Yes 52 (46.8) 8 (7.3) 47 (43.9) *
 No 132 (40.0) 28 (8.6) 96 (30.7)

Source of diagnosis
 Individual 50 (39.1) 13 (10.4) 48 (39.7)
 TEACCH center 44 (39.3) 10 (9.0) 38 (35.8)
 Regional CDSA 52 (44.1) 4 (3.4) 28 (24.8)
 Other team 32 (43.8) 6 (8.8) 22 (33.3)

3 + Professionals seen before ASD diagnosis
 Yes 83 (40.7) 22 (10.9) + 89 (45.9) **
 No 98 (42.2) 14 (6.1) 54 (24.3)

Early Intervention before diagnosis
 Yes 75 (36.6) * 15 (7.4) 70 (34.5)
 No 96 (46.6) 19 (9.3) 68 (34.3)
 Not answered 15 (42.9) 2 (6.9) 5 (26.3)

Child and family characteristics
Child gender
 Male 160 (42.7) 29 (7.9) 127 (35.6)
 Female 26 (36.6) 7 (10.3) 16 (25.4)

Race/Ethnicityb

 White not Hispanic 122 (43.7) 21 (7.5) 89 (32.0)
 Black not Hispanic 19 (38.8) 3 (6.1) 21 (42.9)
 Hispanic/Latino 21 (38.2) 6 (11.5) 18 (32.7)
 Other/multiracial 10 (31.3) 4 (12.9) 14 (43.8)

Primary autism diagnosis
 Autistic disorder 143 (41.0) + 27 (7.9) 105 (32.2)
 Aspergers disorder 17 (34.7) 7 (14.3) 18 (37.5)
 PDD 26 (55.3) 2 (4.3) 20 (44.4)

Child age at first developmental concern
 12 months or less 58 (43.6) 10 (7.8) 43 (34.7)
 13–24 months 87 (41.0) 17 (8.2) 63 (31.3)
 25 months or older 38 (40.9) 8 (8.7) 35 (39.3)

Type of insurance
 Public 68 (40.7) 19 (11.7) 64 (38.6) *
 Private only 94 (41.6) 15 (6.6) 76 (33.8)
 None 11 (37.9) 1 (3.4) 3 (10.3)

Participant education
 High school or less 15 (34.1) 5 (11.9) 11 (25.6)
 More than high school grad 156 (42.2) 29 (7.9) 130 (35.1)

Any siblings with ASD
 Yes 23 (40.4) 3 (5.4) 22 (39.3)
 No 163 (41.9) 33 (8.7) 121 (33.2)
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rather than miss the opportunity to intervene early (Barton 
et al. 2011; Zwaigenbaum et al. 2009). The experience of 
shifting diagnoses may reflect a need for more training in 
administering ASD diagnostic tools and recognizing ASD 
characteristics. Importantly, providers may feel discour-
aged by lack of appropriate referral options and by waitlists 
for formal assessment and diagnosis, and these feelings of 
discouragement may serve as an incentive to over-reassure 
and under-refer. Better strategies for communicating the 
strengths and weaknesses of screening for developmental 
delay or ASD need to be developed to prepare primary care 
physicians for these conversations, to overcome their reluc-
tance to broach this topic with parents, and to avoid parent 
misunderstanding and dissatisfaction that can undermine 
long term relationships (Mazurek et al. 2017; Carlsson et al. 
2016).

Families report a desire to reduce delays and shifts in 
diagnoses (Carlsson et al. 2016; Goin-Kochel et al. 2006). 
The CDC’s Learn the Signs. Act Early. initiative to edu-
cate professionals and parents on developmental milestones 
should improve detection and communication about devel-
opmental concerns (Centers for Disease Control 2017). Par-
ent training in health activation can increase their confidence 
and self-efficacy in communicating with providers, and has 
the potential to empower parents to persevere to get their 
needs met through the diagnosis and treatment choice pro-
cesses (Thomas et al. 2017b). Parents and providers could 
benefit from an increased sense of shared decision-making 
if parents better understood the process of diagnosis and 
providers understood the impacts of shifting diagnoses on 
the family (Fueyo et al. 2015).

The findings on long travel distances and problems find-
ing providers highlight the challenge of mental health pro-
fessional shortage. Families in remote areas or regions with 
fewer professionals with expertise in ASD diagnosis may go 
through a series of assessments with tentative diagnoses that 
ultimately lead to the diagnosis of ASD. While North Caro-
lina has a reputation of excellence in providing state-sup-
ported regional centers for assessment of children with dis-
abilities including ASD (TEACCH 2017; NCDHHS 2017), 
recent shifts in funding levels and structure have increased 
waiting and travel times for many of these services. Some 
families might be able to afford services in the private sec-
tor, but the US as a whole and North Carolina in particular 
have a shortage of mental health professionals (Thomas et al. 
2012a, c, 2009; Becker et al. 2010; Ghosh et al. 2011; Han-
rahan 2009). This concrete barrier for children with ASD 
and their families provides a clear motivation for state and 
local governments to support increased training of mental 

health professionals, and to explore strategies to make effi-
cient use of their mental health workforce. Renewed and 
increased state funding of regional centers for assessment 
of children with disabilities would provide nearby and well-
staffed services for families going through the process of 
diagnosis of a young child with ASD (TEACCH 2017; 
NCDHHS 2017). Political support of the Affordable Care 
Act in its entirety, including both restrictions on denial of 
health insurance based on pre-existing conditions and also 
upholding the standards of essential health benefits would 
send the message to providers that they can indeed count on 
ACA changes remaining in place over time. Providers who 
have confidence about the longevity of ACA changes may, 
for example, have the incentive to expand their practice to 
include children with autism. Recent evidence shows that 
ACA changes reduce unmet healthcare needs among adults 
with disabilities and mental health conditions and increase 
employment (Hall et al. 2017; Thomas et al. 2017a). State-
mandated coverage of autism assessment, diagnosis and 
treatment also has the potential to incentivize providers to 
engage in these activities (Parish et al. 2012). Future work 
should develop integrated care models, such as streamlined 
partnerships between primary care and early intervention 
service providers, to make efficient use of a limited work-
force (Rotholz et al. 2017; Roth et al. 2016; Soltis-Jarrett 
2014). Future work should also examine how access to 
existing integrated care models, such as medical homes, 
improves the diagnostic process for children with ASD 
(Cheak-Zamora and Farmer 2015).

This North Carolina survey via the HRSA-funded ASD 
State Implementation Grant provided a mechanism to collect 
detailed information from families about their early screen-
ing and diagnosis experiences. Several limitations are impor-
tant to consider. Inclusion in the sample was based on parent 
report of the child being given an ASD diagnosis by a pro-
fessional; it was not independently confirmed at the time of 
the study. Any families included in the sample whose child 
did not actually have ASD may lead to a downward bias in 
the association of screening with study outcomes which, in 
turn, would contribute to making our findings conservative. 
While our implementation protocol yielded good variation 
in race, ethnicity, language and income, only 31.6% of fami-
lies reported income below the state median, and minority 
participation was not aligned with the state population, with 
a lower proportion of black (11.3 vs. 22.1%) and higher pro-
portion of Hispanic (13.3 vs. 9.1%) families than in the state 
(United States Census Bureau 2016). Our recruitment strat-
egy of using the ASNC network and Autism Registry to dis-
tribute the surveys and web-based data collection protocol 

analyses using the binary measure of delay, in the category interval of delay is less than 24 months
b Ethnicity not reported for 37 cases

Table 2  (continued)
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with some paper surveys available to attendees of ASD sup-
port meetings likely skewed our sample towards more con-
nected, better educated, and perhaps more affluent families. 
While our data did not indicate disparities for minority par-
ticipants, this may reflect that we were more likely to reach 
parents who were well-connected with the service system 
and parent support networks. The fact that the associations 
between family characteristics and outcomes are maintained 
for minority families in our sample indicates that findings 
are robust for the kind of minority families we succeeded 
in enrolling. Understanding the unique successes in North 
Carolina as well as challenges of seeking a diagnosis for a 
range of different racial and ethnic groups could benefit from 
targeted exploration to elucidate the particular experiences 
of these groups. Additionally, participants included families 
with children 8 years old and younger. With the recognition 
and prevalence of ASD increasing over the past 8 years, fam-
ily experiences of the diagnosis process are likely changing 
as well. Examination of administrative records may be an 
additional source to portray current patterns of service use 
and the concerns that lead to diagnosis.

The findings presented here highlight a need for training 
for parents and providers to improve communication about 
the ASD screening and diagnosis process. Findings under-
score how mental health professional shortages constitute 
barriers to efficient diagnosis for children with ASD. Find-
ings also contribute to the dialogue about the benefits and 
challenges of screening for developmental delay and ASD as 
well as the efficiency of ASD diagnosis. Importantly, having 
public insurance compared to private insurance was associ-
ated with only one of our three outcome measures: experi-
encing shifting diagnoses prior to diagnosis of ASD. While 
health reform has brought significant improvements in both 
health insurance coverage and breadth of eligibility, these 
findings point to unresolved issues. In sum, these findings 
from parents and caregivers provide a clear motivation for 
states and local governments to address mental health pro-
fessional shortage and maldistribution, their collaboration 
with primary care and early intervention service providers, 
and communication with parents to improve the screening 
and diagnosis experiences of children with ASD.
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