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Abstract

Objective—To assess age differences between first parental concern and first parental discussion
of concerns with a health care provider, among children with autism spectrum disorder (ASD)
versus intellectual disability/developmental delay (ID/DD), and to assess whether provider
response to parental concerns is associated with delays in ASD diagnosis.

Study design—Using nationally-representative data from the 2011 Survey of Pathways to
Diagnosis and Treatment, we compared child age at parent’s first developmental concern with age
at first discussion of concerns with a provider, and categorized provider response as proactive vs.
reassuring/passive, among 1420 children with ASD and 2098 children with ID/DD. Among
children with ASD, we tested the association between provider response type and years of
diagnostic delay.

Results—Compared with children with ID/DD, children with ASD were younger when parents
first had concerns and first discussed those with a provider. Parents of children with ASD were
less likely than parents of children with ID/DD to experience proactive responses to their concerns
and were more likely to experience reassuring/passive responses. Among children with ASD,
those with more proactive provider responses to concerns had shorter delays in ASD diagnosis. In
contrast, children with ASD having passive/reassuring provider responses had longer delays.

Conclusions—Although parents of children with ASD have early concerns, delays in diagnosis
are common, particularly when providers’ responses are reassuring or passive, highlighting needs
for targeted improvements in primary care.
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Autism spectrum disorder (ASD) is a common neurodevelopmental condition of early
childhood which is associated with atypical social communication and interaction as well as
restricted and repetitive behaviors.(1) ASDs affect between 1 and 2 percent of U.S. children,
(2-4) and the condition is becoming more prevalent,(2,3) making early identification an
important public health consideration. Early signs of ASD can be recognized by a trained
professional earlier than age two years,(5) and early identification is associated with
improved long-term developmental and family outcomes.(6-10) Because the lifetime cost of
treating an individual with ASD exceeds $1 million in the US, efforts to identify promptly
and treat ASD symptoms and comorbidities may also affect long-term costs.(11-13)
Unfortunately, however, many children with ASD are not diagnosed until school age,(14-
17) and poor, minority, and less-severely impaired children are often diagnosed even later.
(15,18-21)

How health care providers elicit and respond to early parent developmental concerns may
influence age of ASD detection. Parents are likely to mention developmental concerns first
to a pediatric health care provider because providers have frequent early contact with
families. However, studies suggest that many providers do not effectively elicit parent
developmental concerns,(22,23) even when a child is at risk for developmental delay.(22)
To bolster early identification of ASD and other delays, the American Academy of
Pediatrics (AAP) recommends standardized primary care-based screening for ASD and/or
other developmental problems.(5,24) Nonetheless, many primary care providers do not
follow screening guidelines,(25-27) and even when they do follow guidelines, many do not
feel comfortable identifying children at risk for ASD.(28)

Additionally, because obtaining an ASD diagnosis typically requires specialty referral,(5)
health care providers may serve as gatekeepers in access to diagnostic and treatment
services. Previous research shows that parents experience long delays between initial
evaluation and ASD diagnosis,(20) and that providers often inappropriately reassure families
who need ASD specialty consultation.(29) However, no studies have examined how
provider response to parent developmental concerns relates to age of ASD diagnosis.
Furthermore, no studies have examined whether provider responses differ among children
with ASD compared with children who have other early developmental conditions, such as
developmental delay (DD) or intellectual disability (1D), which are more common (30) and
may have similar presenting symptoms.

Therefore, this study aimed in a nationally-representative dataset to assess how health care
providers responded to parents’ early developmental concerns, whether responses differed

among children who developed ASD versus other developmental conditions, and whether

the quality of the provider response was associated with timeliness of ASD diagnosis.. Our
specific research questions were: (1) Did child age at first parent concern and first parent
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conversation with provider differ among children eventually diagnosed with ASD compared
with those diagnosed with DD or ID?; (2) Did provider response to concerns differ among
these conditions?; and (3) Among children with ASD, was a more proactive/less reassuring
provider response to parent concerns associated with earlier ASD diagnosis?

Data came from the 2011 Survey of Pathways to Diagnosis and Services (herein called
Pathways Survey), a nationally-representative, parent-reported survey of children ever
diagnosed with ASD, ID, and/or DD and who also qualified as children with special health
care needs (CSHCN) as assessed by the CSHCN Screener, a non-condition-specific
measure.(31) The Pathways Survey was as a follow-up to the 2009/10 National Survey of
CSHCN (NS-CSHCN). Parents or guardians who completed the NS-CSHCN, who reported
that their child was ever diagnosed with ASD, ID, and/or DD, and whose child was age 6-17
years in 2011, were re-contacted to participate in the Pathways Survey. 71% were
successfully re-contacted; 87% of those contacted agreed to participate (n = 4032).(32) In
the survey, a parent or guardian (herein called “parent”) was interviewed about one
randomly-selected CSHCN with ASD, 1D, and/or DD per household.

We compared CSHCN with ASD (herein called “children with ASD”) to CSHCN with ID
and/or DD (herein called “children with ID/DD”). Children with ASD were defined as
CSHCN whose parent stated in the NS-CSHCN that the child was diagnosed by a doctor or
health care provider with “autism, Asperger’s disorder, pervasive developmental disorder, or
other autism spectrum disorder,”(33) who had the condition at the time of the NS-CSHCN
survey, and who still had it when re-contacted for the Pathways Survey.(32)

Children with 1D were defined as CSHCN whose parent stated the child was diagnosed by a
doctor or health care provider with “intellectual disability or mental retardation” and had the
condition at the time of the NS-CSHCN survey and when re-contacted for the Pathways
Survey. Children with DD were defined as CSHCN whose parent stated that the child was
diagnosed with “a developmental delay that affects [his/her] ability to learn” and had the
condition at the time of the NS-CSHCN survey(33) and when re-contacted for the Pathways
Survey.(32) Children with 1D and/or DD were grouped for analytic purposes. To assess
comorbidity between ASD and ID/DD, we analyzed children with ASD overall (regardless
of ID/DD comorbidity; called “ASD overall”), and subgroups of children having both
conditions (“ASD with co-existing ID/DD”), and those having ASD without ID/DD (“ASD
only”). Children who had ASD, ID, and/or DD in the past but not currently, were excluded
(12.7%; n = 514).

We studied three time-points in a child’s diagnostic history. The first time-point was age of
first parental concerns, defined as the child’s age when the parent “first wondered if there
might be something not quite right with [the child]’s development.” If parent concerns were
present since birth, age was coded as 0 years. Another time-point was the age when the
parent “first talked with a doctor or health care provider about [their] concerns.” The third
time-point, assessed only among children with ASD, was age of ASD diagnosis. This was
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assessed by asking, “How old was your child when you were first told that [he/she] had
autism or autism spectrum disorder [by a health care provider]?” For all age-related
variables we assessed in the Pathways survey, parents provided age in years and months up
to age 36 months and in years after 36 months. To standardize findings across younger and
older age ranges, and because many of the ages and age-related intervals studied spanned the
36-month age time point, we rounded down months to whole completed years (e.g. 6 months
or 11 months = 0 years, 15 months or 23 months = 1 year), so that measures would be
comparable across the entire age span.

We also assessed provider’s response to parents’ first concerns via yes/no report of six
provider actions. These actions, which were developed for the Pathways Survey from the
Pennsylvania Autism Needs Assessment (34), could be categorized into two domains.
Proactive provider responses included three possible actions: “conducting developmental
tests,” “making a referral to a specialist; such as a developmental pediatrician, child
psychologist, occupational, or speech therapist,” and “discussing concerns with the child’s
school.” Reassuring/passive provider responses also included three possible actions: saying
“nothing was wrong, the behavior was normal,” that “it was too early to tell if anything was
wrong,” or that “the child might ‘grow out of it.” *“ We also enumerated cumulative
proactive and reassuring/passive responses to see if multiple proactive or reassuring/passive
responses had an additive effect (Figure; available at www.jpeds.com).

Because child and family factors could confound the relationships between parent concerns,
provider response, and delays in ASD diagnosis, we measured child and family socio-
demographic factors previously associated with differences in health status,(35) health care
quality and access(36—-39), or severity of developmental disorders.(37,40) Child-level
covariates included child age, sex, race/ethnicity, presence of functional limitations, and
health insurance type. Family-level covariates included U.S. region of residence, household
income, parental educational level, and family structure (Table I).

Data analyses

Analyses were performed in STATA 13.1 (College Station, Texas). All analyses were
adjusted using sampling weights from the NS-CSHCN and the Pathways survey, which
compensate for the probability of being selected for the survey, non-response, and
incomplete information on ineligibility, among other factors. Weighted results are
representative of the US non-institutionalized population of children age 6-17 years
diagnosed with ASD, intellectual disability, and/or developmental delay (41).

We used descriptive statistics and weighted chi-square tests to compare socio-demographic
characteristics between ASD and ID/DD only, and among ASD subgroups. We computed
mean child age at first parent developmental concerns and mean child age at first parent
discussion with provider, using two-sample t-tests, comparing ASD (both overall, and with
or without comorbid ID/DD) versus ID/DD only groups. We computed mean age of ASD
diagnosis for the ASD groups only (Table I1). We then computed two time intervals: (1)
time between first parent concerns and first provider conversation (assessed in all groups),
and (2) time between first provider conversation and age of ASD diagnosis (assessed in
ASD groups only). We used weighted t-tests to compare time from concerns to provider
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conversation in children with ID/DD versus children with ASD (with and without comorbid
ID/DD; Table I1).

Because ASD can be confidently diagnosed before age 3 years,(5) we created a dichotomous
outcome reflecting a diagnostic delay that would be considered long regardless of age: delay
between provider conversation and age of ASD diagnosis = 3 years. We computed the
percent of children with ASD experiencing this delay.

Provider response to parent concerns—We computed the frequency of each
proactive and each reassuring/passive provider response in ASD overall and in ID/DD. We
then compared proactive and reassuring/passive provider responses in ID/DD to ASD
overall using weighted chi-square tests and multivariable logistic regression. We also
compared the count and adjusted incidence rate ratio (AIRR) of proactive versus reassuring/
passive responses for the two condition groups, using weighted chi-square tests and Poisson
regression respectively, where ID/DD was the referent group (Figure). Descriptive statistics
computed for the proactive and reassuring/passive provider response counts indicated the
equidispersion assumption was met. Finally, we compared each of the ASD subgroups
(ASD with co-existing ID/DD and ASD only) to ID/DD only using similar statistical
methods (Table I11; available at www.jpeds.com). Regression models adjusted for all socio-
demographic covariates listed above.

Associations between provider response and diagnostic delay—In the ASD
group only, we tested whether provider response type was associated with diagnostic delay
by modeling mean diagnostic delay as well as the dichotomous probability of > 3 years
diagnostic delay. Tobit regression was used to model mean diagnostic delays according to
each provider response because the sample distribution of diagnostic delays was left-
censored at 0 (n = 223) and age values were standardized to years in the entire sample.(42)
To fit parsimonious models, stepwise regression using backward elimination was used in
which mean diagnostic delay was regressed on all socio-demographic variables and presence
of functional limitations, maintaining variables with coefficients significant at p <.10. The
variables retained were child age, household income, health insurance type, and region. To
assess whether ASD with comorbid ID/DD significantly modified associations between
provider response type and diagnostic delay, ID/DD status as well as interaction terms
between ID/DD status and each provider response were modeled, but were found not to have
any significant effect, and were therefore eliminated from final analyses.

To assess whether provider response type was associated with the probability of > 3 years of
diagnostic delay, multivariable logistic regression was used with the same covariates
included in Tobit regression models. To assess multicollinearity, variance inflation factors
were calculated for all models; all variance inflation factors were <10, suggesting
multicollinearity did not substantially bias model estimates.

Of the 4,032 CSHCN sampled in the Pathways Survey, 2098 (63.8% of the sample) were
identified as having current ID/DD, and 1420 (36.2%) had current ASD. Of those with ASD,
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924 (65.1%) had co-existing ID/DD, and 496 (34.9%) had ASD only. Compared with
children with ID/DD only, children with ASD overall were more likely to be younger, male,
have higher household income, be privately insured, have higher parental education, live in
a 2-parent family, and have functional limitations. Among ASD subgroups, children with
ASD only had similar proportions of functional limitations compared with ID/DD, whereas
children with ASD and co-existing ID/DD had significantly higher rates of functional
limitations than children with ID/DD only (Table I).

Initial concerns and discussion with provider

Compared with children with ID/DD only, those with ASD overall had a lower age of initial
parental concern (2.1 versus 3.0 years) and initial discussion of concerns with a provider
(2.3 versus 3.2 years). Time between first parent concerns and first discussion of concerns
with provider was similar (Table I1).

Among the ASD subgroups, ASD with co-existing ID/DD had lower age of first concerns
(1.9 years) compared with ASD only (2.5 years) and ID/DD only (3.0 years). Age of
discussion with provider was significantly earlier in ASD with co-existing ID/DD (2.0
years) compared with ID/DD only (3.2 years). The ASD only group was similar to the
ID/DD only group. Time between first concerns and first provider discussion was similar in
both ASD subgroups compared with ID/DD (Table I1).

Provider response to early parent concerns

Bivariate results showed children with ASD overall were less likely than those with ID/DD
only to have each proactive provider response to parent concerns (Figure). They were also
significantly less likely than children with ID/DD to have all 3 proactive provider responses.
Controlling for covariates, significant differences between the ASD and ID/DD groups
persisted for all items, except “provider conducted developmental tests,” which neared
significance (adjusted odds ratio [AOR] 0.80 [95% CI 0.60-1.07]; Figure). Overall, children
with ASD had 14% fewer proactive provider responses than children with ID/DD, adjusting
for covariates (adjusted incidence rate ratio [AIRR] 0.86 [95% CI: 0.77-0.95]).

Likewise, children with ASD overall were significantly more likely than those with ID/DD
only to have each reassuring/passive provider response, and were significantly more likely
to have all 3 reassuring/passive responses (Figure). Findings persisted after adjusting for
covariates, except “said child might ‘grow out of it,”” which neared significance (AOR 1.30
[95% CI: 0.99-1.72]; Figure). Overall, children with ASD had 30% more reassuring/passive
provider responses than children with ID/DD, controlling for covariates (AIRR 1.30 [95%
Cl: 1.15-1.47)).

Comparing the ASD subgroups, there was no consistent trend as to whether provider
responses were more proactive in ASD with co-existing ID/DD versus ASD only, and
differences between the two groups were slight. Both groups showed trends toward lower
rates of proactive provider responses and higher rates of reassuring/passive responses
compared with ID/DD only (Table I11).
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ASD diagnostic delays

On average, children with ASD were diagnosed at 5.2 years. Children with ASD and co-
existing ID/DD were diagnosed earlier (4.8 years) compared with ASD only (6.0 years).
Mean delay between first conversation with provider and ASD diagnosis was 2.7 years
overall, which did not significantly vary by the presence of co-existing ID/DD (Table I1).
Overall, 44.0% of CSHCN with ASD experienced =3 year delay between first provider
conversation and ASD diagnosis.

Relationship of provider response to concerns and diagnostic delay

Bivariate and multivariate analysis results showed each proactive provider response to
parents’ concerns was associated with reduction in the mean delay between first
conversation and ASD diagnosis by at least 1 year. Proactive responses appeared to have a
cumulative effect, where having more proactive responses was associated with greater
decreases in mean diagnostic delay. Additionally, the odds of a =3 year diagnostic delay
between first provider conversation and ASD diagnosis was significantly reduced for each
proactive response type, and decreased monotonically with the number of proactive
responses (Table 1V).

Conversely, reassuring/passive provider responses were associated with = 1 year increases
in delay between first provider conversation and ASD diagnosis. In addition, having 2 or 3
resassuring/passive responses was associated with longer ASD diagnostic delays than was
having only 1 reassuring/passive response. Likewise, the odds of having a = 3 year
diagnostic delay increased with each reassuring/passive response type, and having all three
reassuring/passive responses was associated with the highest odds of this delay (Table V).

Discussion

In this nationally-representative sample of children with ASD, we found that despite early
parental concerns, ASD diagnosis was delayed by nearly 3 years after a parent’s first
conversation with a provider. Additionally, despite evidence suggesting that parent concerns
strongly predict child developmental risk both overall and for ASD in particular,(43-45)
more than half of children with either ASD or ID/DD had passive/reassuring provider
responses to their parents’ concerns. Finally, among children with ASD, diagnostic delays
were longer when the child’s provider had a reassuring/passive response to parents’ early
developmental concerns.

Although literature suggests that early signs ASD may be difficult for parents to detect,(5)
this analysis shows that parents of children with ASD reported earlier concerns than parents
of children with ID/DD, had earlier provider conversations about these concerns, but were
more likely than children with ID/DD to have reassuring/passive provider responses to
parents’ concerns. This finding suggests that the particular presenting characteristics of ASD
may predispose affected children to longer diagnostic delays. Because the longest delay
between initial parent concerns and ASD diagnosis occurred after the first provider
conversation about parent concerns, the health care system in general and health care
providers specifically may play a substantial role in these delays.
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Providers may have different reasons for not acting on parents’ developmental concerns:
they may not elicit these concerns in the first place,(22,23) or they may underestimate the
importance of concerns parents raise (46). Providers may also share parents’ concerns but
lack screening, referral, or diagnostic resources overall, or may experience significant delays
in attempting to access such resources (28). Although children with ASD were younger than
those with ID/DD at initial concern, analyses controlled for age, so differential provider
response cannot solely be explained by age differences. However, children with ASD versus
ID/DD may have differed in content of parental concern or in provider observations of the
child. For instance, some ID/DD-related conditions are apparent at or before birth, allowing
providers and parents to enter into early conversations with more information.

A strength of this study is its large, nationally-representative sample. The study has several
limitations. Because the survey assessed children age 6-17, events may have occurred more
than 10 years prior, may be subject to recall bias, and may not reflect current practice.
Although parents are generally valid reporters of children’s health care quality and
experiences,(47,48) some outcomes may reflect parents’ feelings about their child’s health
care quality overall rather than specific actions the provider took or failed to take in response
to their concerns. Because all ID, DD, and ASD diagnoses were parent-reported, there is no
way to assess their validity. Because data were cross-sectional, they do not show a causal
relationship between parent concerns, provider response, and diagnostic delays.

Due to limitations in age reporting in the Pathways Survey (age was recorded in months up
to 36 months but in years thereafter), we calculated age in years only. This was the only way
to treat age data consistently, which seemed important because mean age of ASD diagnosis
was >36 months, and many of the diagnostic intervals we studied spanned the 36-month age
time-point. Even if age in months had been available for the full age span, it likely would
have been unreliable, because many parents of the school-age children in this survey might
have had trouble recollecting the exact month of events among children older than three. We
recognize that calculating age in years limits precision of outcomes in this study, and
additionally recognize that there was no way to separate parents who experienced no
diagnostic delay from parents who experienced very short delays.

Because the study aimed to assess children who ultimately developed chronic conditions,
children who did not qualify as CSHCN were not assessed, and children with past but not
current ID, DD, or ASD were excluded. ID and DD were analyzed jointly because the
conditions present similarly in early childhood, and because the survey contained only 46
children with ID and not DD. Because children with ID or ID/DD likely had more severe
symptoms than DD alone, grouping ID with DD likely biased findings about age of concerns
earlier, or more similar to ASD, suggesting that findings may underestimate differences. We
did not analyze ID/DD diagnosis, because we judged ID/DD-related conditions to be quite
heterogeneous in age of presentation. Finally, the sample consisted of parents responding to
both NS-CSHCN and Pathways survey and may be subject to non-response bias from either
survey.(33)

Despite these limitations, these data imply that providers’ responses to parents’ early
concerns may be an important contributor to diagnostic delays in ASD, and that children

J Pediatr. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zuckerman et al. Page 9

with ASD may be at particular risk of having a reassuring or passive response when
compared with other children with developmental delays. As a result, providers may need
greater education about validity of early parent developmental concerns in ASD. Payors and
policymakers may need to make the next proactive steps more apparent to providers and
easier to take. Care coordination in the primary care setting may be particularly important
for enabling access to diagnostic and therapeutic services. Programs such as Healthy Steps,
(49) or the Help Me Grow initiative,(50) which link primary care with community resources,
may help providers better identify and refer at-risk children. Incentivizing developmental
screening through enhanced payment(51) or requiring it through policy mandate,(52) have
also been shown to improve screening rates and developmental referrals. Finally, because
many children may not be able to access ASD diagnostic services via health care providers,
routine developmental evaluation and referral in community(53) or early education settings
may be beneficial.

In conclusion, despite early parent concerns, children with ASD have less proactive provider
responses to their concerns than children with ID/DD. Less proactive/more passive provider
responses are associated with diagnostic delays in ASD. These findings highlight the need
for stakeholders and policyholders to provide more support to front-line health care
providers, so that children with ASD receive early access to evidence-based care.
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A. Proactive Provider Responses
OASD overall (n=1285)
Suggested that Parent Discuss Concerns with Child's School

Conducted Developmental Tests

Specialist Referral Made

All 3 Proactive Provider Responses
Any 2 Proactive Provider Responses
Any 1 Proactive Provider Response

No Proactive Provider Response

B. Reassuring/Passive Provider Responses
OASD overall (n=1285)
Said that the child might 'grow out of it'
Said it was too early to tell if anything was wrong

Said nothing was wrong/child's behavior normal

All 3 Reassuring/Passive Provider Responses
Any 2 Reassuring/Passive Provider Responses
Any 1 Reassuring/Passive Provider Response

No Reassuring/Passive Provider Response

Page 13

OID/DD only (n=2098)

Figure 1. Weighted Proportions, 95% Confidence Intervals and Adjusted ORs of Provider

Responses among US CSHCN Age 6

—17 Years, by Current ASD Status

Adjusted odds ratio [AOR] estimated with multivariable logistic regression, comparing odds
of the selected provider response in ASD overall versus ID/DD only. Adjusted Incidence
Rate Ratios [AIRR] estimated with Poisson regression models and indicate the rate of
proactive or reassuring passive provider responses among CSHCN with ASD compared to
the rate for CSHCN with ID/DD only.
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