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ABSTRACT
TWYLA PERRYMAN: Investigating Disparities in the Age of Diagnosis aitidm
Spectrum Disorders
(Under the direction of Linda R. Watson)
Research has documented later ages of diagnosis of Autism Spectrum Bisorder
(ASD) for children from minority backgrounds. In an effort to understand whateadyto
differences in age of diagnosis or recognition of symptoms, researchersdiaiye m
examined child related factors such as severity, co-existing medicationagdor cognitive
skills. However, very few studies have explored the impact parental factbrasuc
empowerment levels, or reactions to and attributions of symptoms, have on the age of
diagnosis of ASD. The objectives of this study were to investigate timingghaisis for
African American and White children with ASD while examining associatiotvgdass
caregiver related factors, cultural group, and age of diagnosis. Usu&y suethods, a total
of 168 North Carolina families were recruited and met inclusion criteria fcattiaky.
Caregivers reported on diagnostic factors, empowerment, and views releti¢id/taSD-
related symptoms. There were no statistically significant group @iféess found in the age
at diagnosis of ASD. Factors associated with age of diagnosis weretysef/syimptoms,
caregivers’ level of worry about initial ASD symptoms, and carediatrsbutions of the
symptoms to behavioral problems. These findings highlight the value of cas2goles in
the early identification of ASD, and provide implications for promoting public avesseof

symptoms related to ASD.
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CHAPTER 1

Introduction

Statement of the Problem

Utilization of appropriate early intervention (El) services for childwgh Autism
Spectrum Disorders (ASD), which affect the development of social and commumicat
skills, is contingent upon accurate and early identification. Longitudinadres has
demonstrated that EI for children with ASD may improve overall outcomes and é&metile
to lead lives closer to those of non-disabled peers (Harris & Handleman,K23G0i,
Paparella, Freeman, & Jahromi, 2008; Turner, Stone, Pozdol, & Coonrod, 2006).
Unfortunately, research has also shown that children with minority backgrougdsema
receiving later autism diagnoses than White children (Mandell, ugtéevy, & Pinto-
Martin, 2002). Conceivably, this discrepancy could result in differences in tizatuih of
El and other important support services. With advances in our ability to identggnaut
symptoms earlier than 3 years of age (Baranek, 1999; Osterling &Dat@94; Turner et
al., 2006), disparities in children’s age at diagnosis warrant both attentionratmaysc
Understanding why these differences exist will help the communttiasge (e.g. medical,
allied health, childcare providers, and families) address discrepandmesutilization of El

services.



Diagnostic Features and Screening Practices

Autism Spectrum Disorders (ASD) are a subset of neurodevelopmental dismaders
estimated to affect 1 in 150 children (Centers for Disease Control [CDC], 208)isA
characterized by a triad of observable features involving qualitative rimgyais in
communication skills and social interactions, and restricted or repetitiveibehar
interests (American Psychiatric Association [APA], 2000). At present, boalobgr genetic
testing to diagnose ASD is not possible; therefore, diagnoses are baseicahfehtures.

Several screening tools can be used to detect both general developmergadmtlay
more specific impairments associated with ASD in young children.lydeatdical
professionals such as pediatricians or general practitioners wouldenseltiring regular
checkups and refer for comprehensive evaluation those children who screme farsit
delays or difficulties with social interaction and communication (Johnsong\i§ehe
Council on Children with Disabilities, 2007). However, research has demodstratdewer
than 10% of physicians routinely test for ASD (DosReis, Weiner, Johnson, & Nefteschaf
2006). In large samples, screeners have been shown to identify a significant atimbe
children who may be at risk for ASD as early as 18 to 24 months of age (Robins & Dumont-
Mathieu, 2006; Kleinman et al., 2008). Although these screeners are not perfect sjeasure
they can serve as an effective first step in early detection of devel@midintulties.

Physicians should combine screenings with their clinical judgment while als
understanding that it is best to refer for comprehensive assessment i$ A&h marginally
suspected. Physicians should use parental concerns as another meaduamadfreter

children who fail screenings or show symptoms of ASD to psychologists, psigthjat



neurologists, or other clinicians for further assessment with spedaliagnostic
instruments. In short, early diagnosis of ASD may be largely dependent upo routi
observations made by health care professionals and/or parents seekiagaessis
Previous Research on Age of Diagnosis

Early diagnosis of ASD is importafdr two major reasons. First, parents often begin
to have concerns about their child’s development between the ages of 1 to 2 ygaref a
Giacomo & Fombonne, 1998; Howlin & Moore, 1997). However, these parents usually do
not have an explanation or support for dealing with symptoms associated with ASD. Some
have reported feeling desperate for answers and many felt relieved apwmgea
diagnosis (Mansell & Morris, 2004). Receiving a diagnosis also can encqasaaggs to tap
into resources developed specifically for families of children witbA8ch as local
societies (e.g. Autism Society) or informal family support groups. Additigribkse
parents may receive formal support from the early intervention systgnséevice
coordinators, respite, interventionists).

The second reason for the significance of early diagnosis stems frongénbat it
can lead to early intervention, which in turn can lead to better social and languagaesit
In one study, school-aged children who had received more intensive early speech and
language intervention services, compared to a group with later diagnosaseand |
intervention services, had higher cognition and language skills (Turner et al., 2006)erAn
study observed that specialized services at younger ages increaseueplain regular
education settings, perhaps due to academic performance closer to thaadliytyp

developing peers (Harris & Handleman, 2000).



Prior to the recent advances in early diagnosis, research into the dsagindSD
documented the average age at diagnosis to be well over 6 years (Howlin & VE®#fe
Mandell et al., 2002) and even later for children from minority populations (Mandgl] et
2002). In fact, the latter study found that African American and Latino childeze
diagnosed 1.4 to 2.0 years later than White children (Mandell et al., 2002). This study
derived its data from existing Medicaid and other health records. A studghedbin 2005
did not find a significant age discrepancy between samples of Whiteveasegnd
caregivers from minority backgrounds who have children with ASD (MandelltdWia&
Zubritsky, 2005). Instead, children from households with lower incomes received a dagnosi
of ASD later than those from families whose incomes were greater than bod&the
poverty level. However, in contrast to Mandell's earlier findings, the overwhglmajority
of the participants were White (84%), had an income level greater than 200% above the
poverty level, and responded via Internet to the survey. The methods of participetntrse
and response (Internet survey) yielded a sample from a different poputetiothé previous
study, thus limiting the comparison of the two studies. Given the differenceshodotgy
utilized in the studies, evidence suggests that an age-of-diagnosis gapmialyfor non-
White racial or ethnic groups who experience low socioeconomic status (8&Eg&yerto
Whites who have low-SES. This age gap may continue even as the overdltagnosis
decreases due to advancements in assessments and increased awareness.

In response to the apparent increase in the prevalence of ASD, the Ganters f
Disease and Control (CDC) have established a Multisite Monitoring Netwottkefor

Prevalence of ASD (http://www.cdc.gov/Features/CountingAutism) comprisseleral



national research sites that monitor the prevalence rates of ASD thrcogih reviews.
However, findings about differences in the prevalence of ASD among ethiailcgamips
based upon reports from the various monitoring sites have been inconsistent. Three of the
four sites with access only to health records found a significantly highexl@nee among
non-Hispanic white children when compared to non-Hispanic black children, whereas only
two of the ten with access to both health and education records found this significant
difference between the two racial groups (CDC, 2007). Although these datanépoesgh
estimates of prevalence, one implication may be that sites that hags éedoth health and
education records include more minorities in their prevalence rates becagsehidren
were identified later, through the educational process instead of thedaealsystem (which
typically has earlier contact with young children and their familiegjredtly, the consensus
among national health authorities is that all racial/ethnic groups are esusdigptible to
ASD (CDC, 2007), which implies that there are no differences in the prevalen&boa#\a
function of race or ethnicity. As stated above, it is premature to concludmthge of
diagnosis gap no longer exists for children from racial and ethnic minority popsland/or
low SES populations who have ASD, and this is an issue that warrants further inngstigat
Theoretical Framework and Caregiver Related Factors Influencing Age of Diagnosis

In an effort to understand the cause of reported disparities in the age of diafnosi
ASD among minority populations, researchers have suggested several poasdie.re
These explanations have mainly proposed that external factors such asl#teddae
accessing the health care system, experiences with health care grquesence of support

systems, and SES contribute to the discrepancy; however, to date thseygdporting



scientific evidence (Mandell et al., 2002). Further, researchers have satered the
potential impact of internal factors on age of diagnosis. Internal $aaterrelated to
personal beliefs, values, and behaviors. Caregivers’ views about the behdatedstoe
ASD, which may determine when and if medical assistance is sought, cdludeced by
factors such as culture and knowledge of expectations for child development.sBbudiyi
race will serve as a proxy for underlying variations associated witlreyl.e. shared
meanings, values, and experiences among a group of people). The effectraf fadtors
on the processes leading to help-seeking has been examined in the fieldabheediit.
Cauce et al. (2002) presented a theoretical framework for understanding hoal emi¢cur
contextual factors may determine help-seeking behaviors for mentdl kealices.
According to their framework, differences in cultural and family variabi#dikely affect
all three interrelated stages along the help seeking pathway: problem recogniti
(epidemiologically defined need or perceived need), the decision to seek help, and the
selection of help-providers. In other words, varied experiences among geoulead to
different interpretations of challenging behaviors in children, influenbow caregivers deal
with these behaviors (e.g. seeking help or attempting to deal with behaviors with forma
support). In the current study, two internal factors (caregiver reacti@mltattributions of
ASD symptoms) related to the problem recognition stage of the help-gesédel (Cauce
et al., 2002) were measured and analyzed for cultural differences andtass®eigh age of
diagnosis of ASD.

Although no published studies have investigated the potential impact of cultural

beliefs on the diagnosis or treatment of autism, research has shown thallliti¢eal



attitudes affect how different cultural populations respond to other disabilitbsas
Attention Deficit Hyperactivity Disorders (ADHD); Bussing, Schoenb&gdgers, Zima, &
Angus, 1998). Investigating cultural differences in the context of other developmahtal a
learning disorders may increase our understanding of how they influence idéotifiaf

and intervention in ASD.

If a caregiver recognizes and interprets that behaviors may bedrda
developmental challenges, a third internal factor, caregiver empowernssnplay a major
role in early identification of ASD. Although the concept of caregiver empuoest has
traditionally been examined in the domain of early intervention (Dunst, 1985; Dunst, 2000;
Thompson, Lobb, Elling, Herman, Jurkiewicz, & Hulleza, 1997), it has significant
implications for early diagnosis. One survey of caregivers found thahiicagt minority
reported major difficulties obtaining a referral for evaluation and had to exesiderable
pressure on their practitioner to receive one (Howlin & Moore, 1997). Therefore, a
caregiver’s ability to respond to challenges, access resources, and cotdoohes (i.e.
empowerment) may impact how successfully appropriate referrals can bedlita very
young children, especially if the physician or other medical providers do nottshazame
concerns. The current study will expand on the Cauce et al. (2002) help-seekindgpynodel
examining the contribution of empowerment in the help-seeking process everadihgl
to ASD evaluation and diagnosis

Finally, it is important to recognize that child-related factors g=gerity of ASD
symptoms, other medical conditions) may also influence when parents seekipnaiigselp

(Baghdadli, Picot, Pascal, Pry, & Aussilloux, 2003; Giacomo & Fombonne, 1998). If a



child’s behaviors are intense enough to interfere significantly with eagrfyshctioning,
parents may become concerned earlier. Additionally, symptoms such as daedpsessive
language development may trigger parental concern over more subtle sympttnas lack
of gesture use. Parents of children with more severe or noticeable symptorns mase
zealous and persistent in their search for explanations. Clearly, the andngagnitude of
parental concern can directly impact diagnosis of ASD.
Summary

This body of research suggests many important issues regarding reygarted
disparities in the diagnosis of ASD and demonstrates a substantial gap in the current
knowledge base. This study hypothesizes that internal factors, such as caregive
empowerment, magnitude of concerns, and attribution of initial ASD symptoms, can
influence the age of diagnosis in addition to external factors. Investigatimgypet of
variables will improve understanding of the origins of this health disparity.

The knowledge gained from examining internal factors can be used to improve and
frame public health initiatives to increase earlier identificationsamogss to early
intervention services. In the efforts to design outreach and public awapeogsams, it will
be increasingly important to document, understand, and directly addresssharearly
diagnosis of ASD. Parents, educators, and healthcare providers armed with this keaowledg
will be able to promote proactively earlier diagnosis of developmental disaddrautism.
These efforts may include offering community workshops that teach advskiisytypical

development, and warning signs for ASD to new parents and community providers.



Research Questions

The proposed research will be guided by the overarching question, “What factonscaflue

the age of diagnosis of autism?”. The specific questions to be addressed include:

1.

Is there a difference in the age of diagnosis of ASD between African Aaneaic

White children in North Carolina?

Are there differences in the level of empowerment, level of worry abouwtliAED
symptoms, and attributions of initial ASD symptoms between Africanrisare and

White caregivers?

Can age of diagnosis be predicted by SES, caregiver empowerment, level chbourty

initial ASD symptoms, attributions of initial ASD symptoms, or severitgyohptoms?



CHAPTER 2

Review of the Literature

Overview of Chapter

On average, ASD is diagnosed after 3 years of age (Mandell et al., 2005; Goin-
Kochel, Mackintosh, & Myers, 2006). However, because research has shown that it can be
diagnosed earlier, this study will consider an early diagnosis as oraethas prior to the
third birthday. The following literature review will provide a summary oéagesh related to
early diagnosis of ASD. First, studies examining the prevalence of AlEBevpresented to
show the wide-reaching impact it can have on the lives of children and amiier
introducing current trends in prevalence rates, it is important to describertiptexities
involved in diagnosing this disorder in order to demonstrate how various factors can lead to a
later age of diagnosis. Therefore, this literature reviewawilline the diagnostic features of
ASD as well as the typical tools used in the screening and diagnostic processeBibe
expression of ASD symptoms can be more subtle early in life, the accursagehing and
diagnostic tools may be impacted when used with younger populations--espétiabei
young children experience regression or loss of skills. For this reason, ancelmoaressful
advocacy for earlier diagnosis is contingent upon demonstrating its stabdityime, the
stability of ASD diagnosis prior to the age of 3 will also be discussed.d®eosrof early

diagnosis realize its benefits for the families of children aftebteASD, as well as for the



children themselves. Accordingly, studies of positive effects associate@avly diagnosis
will be reviewed. After outlining the procedures, complexities, and beoéfarly
diagnosis, this review will summarize previous research about the age of tsagfn@SD.
Then, this review will present research that examines the role of @nsend parents in
early diagnosis, highlights the importance of caregivers’ concerns adyaictataearly
diagnosis, and reveals long-term trends in the age of diagnosis and lingg@sng tdee
literature base. Finally, implications for caregiver-related fadiwait affect age of diagnosis
will be discussed, along with a summary of research about caregiver empwand
caregivers’ beliefs about developmental and learning disabilities.
Epidemiology and Prevalence of ASD

Historically, autism was viewed as a relatively rare disordectifig the social
development of children. Recent reports of increases in prevalence, howevegsuiesl in
greater attention to and public awareness of ASD. Here it is importastitydish between
incidence and prevalence, which are often mistakenly interchanged.dpieveatfers to
reported cases at a specific time whereas incidence refers to tbémate cases within a
period of time (Volkmar, Lord, Bailey, Schultz, & Klin, 2004, p. 139). Because of the
difficulty in accurately counting all new cases, ASD is most often regharteerms of
prevalence.

Examples of growth in the prevalence of ASD are numerous in the litedature.
California alone, the reported proportion of children receiving ASD service=sagenl from
0.6 to 1.5 per thousand between 1987 and 1994 (CDC, 2007). In Minnesota, the reported

prevalence of ASD in 8-year-olds increased from 2 to 6.6 per thousand from 1997 to 2002

11



(CDC, 2007). Similar trends are being reported all over the United Statast,lthe number

of children in the U.S. receiving special education services under a diaghASb

increased 500% from the 1991-1992 school year to the 1998-1999 school year (CDC, 2007).
As noted above, the current estimation for ASD prevalence in the United Sthiagt isf

150 children (CDC, 2007). By far, the most baffling question for researchenstganed
physicians is, “What is causing the observed increase of ASD prevalence?”

Researchers have postulated a number of factors that partly cortwibute
complicate the investigation of increased prevalence of ASD. They inclydétaf@ges in
diagnostic practices, (b) increased awareness, (c) earlier diagnossuéd) of study design,
and (e) diagnostic substitution (Volkmar et al., 2004). Diagnostic substitution hragitzee
two definitions in the literature. It is said to occur when a child is givabel bf ASD (as
opposed to a label of mental retardation) for educational or intervention purpodaagyol
et al., 2004). It has also been said to comprise children who would have receivedt label
mental retardation in the past but have been diagnosed with ASD due to changes in
diagnostic practices (Parner, Schendel, & Thorsen, 2008).

To date, very few studies have measured the effects of changes in thstitagn
process on the prevalence of ASD. A recent study in Denmark examined how shifts in the
age of diagnosis (i.e. from later to earlier) may impact the reportedipnee rate.
Researchers who designed a cohort study of 2,649 children born between 1994 and 1999
using data from a national registry concluded that earlier diagnosis inuhgar cohorts

artificially inflated differences in the observed prevalence rate ayamgger cohorts

12



(Parner et al., 2008). When the length in follow-up was increased, the diffenences i
prevalence decreased.

Even with changes in diagnostic practices, researchers in British Calha® been
able account partially for the reported increase in the prevalenceé®id@e to variables
such as diagnostic substitution (Coo et al., 2007). Thus, it is possible that a combination of
factors are contributing to the reported rise in the prevalence of ASD, imgladrue
increase in the occurrence of ASD. Therefore, researchers cautinstagaicluding that an
earlier age of diagnosis (Parner et al., 2008) or diagnostic substitution &yeespensible
for increases in the prevalence of ASD. While it is encouraging to note that pvegaéss
in the early diagnosis of ASD may be occurring, information about factorsahtatbute to
or hinder early diagnosis is still lacking. Furthermore, it has not been de¢errhchildren
from all minority and lower SES backgrounds are benefiting from edrdgnosis at the
same rate as non-minority or higher SES groups.

Review of Literature on Defining Features and Diagnosis

The following section will present the diagnostic features of ASD. Providelrs a
clinicians qualified to diagnose ASD compare behaviors observed in children to the
following clinical features during the diagnostic process.

Autism Spectrum Disorders Classifications

Autism spectrum disorders are a group of developmental disabiiiiesan cause
impairments in social interaction and communication. This group includes@disirder,
Asperger’s disorder, and pervasive developmental disorders not otherwised ge@D-

NOS). The latter condition (PDD-NOS) includes atypical autism. Combirthdwo other
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developmental disabilities, Rett syndrome and childhood disintegrative disorderfittee
conditions make up the broad diagnosis category of pervasive developmental disorders
(PDDs). This study will cover the three diagnoses that are generdilgeacas ASDs rather
than all of the conditions under the PDDs. Additionally, for consistency with thentdogy
typically used by other researchers, children diagnosed with autistic disolidee referred
to as “children with autism.”

ASDs are diagnosed according to three types of observed clinical fdatige
both theDiagnostic and Statistical Manual for Mental Disorders, Fourth Edition, Text
Revision(DSM-IV-TR; APA, 2000) and thénternational Classification of Mental and
Behavioral DisordergICD-10; World Health Organization [WHO], 2007). The three
categories of features are: (a) deficits in social interagt{hsmpairments in
communication, and (c) the presence of restrictive, repetitive, and sferdqigtterns of
behaviors. Each clinical category is accompanied by a list of diagsgstgtoms that
describe specific impairments associated with ASD.

To receive a diagnosis of autistic disorder based upon the DSM-1V or ICD-Itagrite
children must exhibit a total of six or more diagnostic symptoms for all dategories. At
least two of those symptoms must be from the social interaction caseybat least one
symptom must come from each of the other two feature categories (coctatramand
restrictive repetitive and stereotyped behaviors). For social intemadiagnostic symptoms
are: (a) impairments in nonverbal communication, (b) failure to develop petonships,
(c) not seeking to share enjoyment or interests, and (d) lack of speialotional

reciprocity. For communication development, the first diagnostic symistai@lay or lack of
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spoken language development without alternative, compensatory modes (i.@sgastur
signs). For individuals who are verbal, diagnostic symptoms are: (a) impaimibatability
to initiate or sustain conversations, (b) stereotyped and repetitive usgudidgn and (c)
lack of spontaneous pretend and social imitative play. Finally, restrictiveepetitive
stereotyped behavior symptoms are listed as: (a) preoccupationsletipitify with
routines and rituals, (c) motor mannerisms, and (d) persistent preoccupatiqrass of
objects. For a diagnosis of autistic disorder, significant delays or abnimmeibning must
be present in at least one of the following prior to the third birthday: (a) sa@edction, (b)
language as used in social communication, or (c) symbolic or imaginative play.
Asperger’s disorder is often distinguished from autistic disorder by highe
intelligence quotients and no evidence of a clinically significant speeengudge delay
(Filipek, 1999; Folstein, 1999). However, children with Asperger’s still exhibit poor
flexibility in their use of language and have significant difficultyhnabstract language. A
diagnosis of PDD-NOS (synonymous with atypical autism [ICD-10]) igvedefor children
who do not meet the full criteria for autistic disorder or Asperger’sadigsoFor example,
children with PDD-NOS may meet criteria for only 2 out of 3 of the diagnoategories
(but must exhibit problems in the category of social interaction), or ntakiegnly 5
symptoms overall rather than exhibiting a total of 6 symptoms (Filipek, 1999;eiRplst
1999). Other reasons that these children may not meet criteria for adisetiger include
late age of onset, atypical symptomatology, or subthreshold symptomatologyI{DBR|

2000).
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Early Symptoms and Early Diagnosis of ASD

The process leading to early diagnosis of ASD begins with the recogniganlypf
symptoms by either parents and/or health care providers. Guided by the DSM-IQ2-10
diagnostic criteria, investigators have used various techniques and stuahg desigtermine
early indicators of ASD. These include retrospective video observations artd diomgji
designs that follow infants with higher genetic risk for developing autism (powigings
of children with ASD). Symptoms associated with ASD can be divided into twoocesg
negativesymptoms (the absence of behaviors that typically occur during developmint) an
positivesymptoms (the presence of atypical behaviors during development).The following
section will present research focusing on behaviors observed in fairly youtigenh(inder
3 years of age) whom either had been diagnosed with ASD or would eventually go on to
receive a diagnosis of ASD.

Social interactions in children with ASD under 3 years of &psearchers have
observed unique social interaction characteristics in young children widh A&ing
children later diagnosed with ASD show less empathy (Charman et al., 1985¢iDet al.,
2004) and fewer warm, joyful, expressions (Wetherby et al., 2004). Other dtades
documented that such children are less responsive to their names being calied soaal
stimuli (Baranek 1999; Osterling & Dawson 1994; Zwaigenbaum et al., 2005). These
children also look less at others’ faces during social interactions amahd&rate atypical eye
contact as well (Osterling & Dawson, 1994; Zwaigenbaum et al., 2005). Additionally

children with ASD generally do not share interests by pointing to or ogemdicating
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objects in their environment (i.e. joint attention), nor do they coordinate eye gazebet
objects and/or people (Charman et al., 1997; Dawson et al., 2004; Osterling & Dawson,
1994; Wetherby, Watt, Morgan, & Shumway, 2007; Wetherby et al., 2004). Furthermore,
children with ASD do not imitate others’ actions to demonstrate a perceptsociaf
contexts and routines (Charman et al., 1997; Zwaigenbaum et al., 2005). Generkihgspea
infants with ASD may present as young children who are less responsive te, pdopmay
not initiate social interactions, and who may exclude others from theiitiastiv
Communication and language in children with ASD under 3 years ofTage.
expressive language development of young children later diagnosed witmal8&ei fewer
communicative gestures such as pointing, waving, or head nodding than children who are
developing typically (Dawson et al., 2004; Osterling & Dawson 1994; Mitchell et al., 2006;
Zwaigenbaum et al., 2005). These children also tend to vocalize less (Zwaigenlahum et
2005), produce vocalizations lacking consonants, and have unusual prosody or pitch patterns
(Wetherby et al., 2004).
Overall, the patterns of communication were also abnormally lower in ahidte
ASD, leading to less requesting and commenting (Wetherby et al., 2007), a findsigtent
with studies surveying parents of children diagnosed with ASD. For exampleatgngu
development is one of the initial concerns most reported by parents (Howlin &M®&87).
Because children with ASD usually score lower on standardized lanmesgeires
(Mitchell et al., 2006; Zwaigenbaum, 2005), it is likely that many have alsoierped
delays in their production of words/phrases. In fact, many children with ASi fddvelop

conversational speech (Filipek, 1999; Folstein, 1999).
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Children later diagnosed with ASDs also are found to have a more limited
understanding of phrases (Wetherby, 2007; Zwaigenbaum, 2005). A deficit invecepti
language may reflect both abnormal social responsiveness or approgaaedgroblems
with comprehension of linguistic meaning. Ultimately, it may be diffitukeparate
comprehension and social skills in young children with ASD. In sum, findings supgabrt t
young children with ASD demonstrate fewer communication acts includstgregs,
vocalizations, and words/phrases. Also, when these children do communicate, thegemessa
may have an unusual quality, such as atypical pitch patterns or utteranaelsodesocial
reciprocity (Filipek, 1999; Folstein, 1999; Wetherby, 2007).

Repetitive behaviors in children with ASD under 3 years of Rgpetitive and
stereotyped behaviors (RSB) in children with ASD have been traditionatigiated more
with older children (4 to 5 years of age) than younger ones (Moore & Goodson, 2003;
Charman et al., 2005; Watt, Wetherby, Barber, & Morgan, 2008). A recent studsngieal|
this prevailing notion. In their examination of repetitive/stereotyped belsaviahildren
between the ages of 18 and 24 months, Watt et al. (2008) found that children who were later
diagnosed with ASD had significantly higher frequencies and durations ofikepand
stereotyped behaviors than comparison groups with either developmentaltgisgbiD) or
typical development (TD). The subset of RSBs with objects that appeared to dsstingui
children with ASD from the other groups were: (a) repetitively bangingppirg objects on
a surface, (b) rocking or flipping objects back and forth, (c) swiping objects awa
repetitively, (d) spinning, wobbling, or rolling objects, (e) moving or placing tbjea

stereotypical manner or place, and (f) clutching objects for longerethzected.
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Surprisingly, children in the groups with DD or TD demonstrated lining up ankirsgac
objects while the group with ASD did not. The RSBs associated with body movemeht whic
differentiated the groups included: (a) repetitively banging the tablace, (b) rubbing the
body, and (c) stiffening or posturing hands and fingers. Notably, all of the grodgsstutly
exhibited RSBs, but by varied magnitudes and amounts.

Loh et al. (2007) also examined RSBs in infant siblings of children ASDI (&
18 months), during the administration of an observational instrument. Compared to typically
developing children, the infant siblings who were later diagnosed with ASD exhihibre
arm-waving at 12 months. This study limited coding of behaviors to a defined body
topography (e.g. different kinds of arm movements), so its findings do not réfle&Es
demonstrated by the participants but nevertheless document early differeacksst one
type of RSB.

These studies suggest that RSBs may be present in very young childrevehawe
is possible that RSBs are more difficult to detect in younger childreéssiobservers are
specially trained to document their occurrences. Watt et al. (2008) cradiea $ample size,
more precise observational methods, and systematic sampling for the sdrgtagten their
findings and earlier studies. It may be possible that RSBs increasenoeemd become
more apparent as children approach 4 and 5 years of age. These findings aenirtgotre
broader domain of refining and developing screening instruments capable thdetabtle
RSBs.

Object and symbolic play in children with ASD under 3 years of¥ameng children

with ASD display deficits in object and symbolic play skills, which magndtem their lack
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inability to imitate adults during routines and play scenarios. For instessarchers have
documented that during assessments, young children (approximately 20 mogisvatia
ASD did not imitate the play actions of the examiner (Charman et al., 1998 Ghikdren
also had less flexibility when playing with objects and did not demonstyatbolic play
(e.g. substituting objects for other objects) to the extent expected foadleenr cognitive
functioning level. In fact, Charman et al. (1997) stated that none of the childreASI\iX in
their study demonstrated symbolic play skills. In contrast, one third of tloeechwith other
developmental disorders and two-thirds of those with typical development denexhstrat
symbolic play skills. Atypical play and interaction with objects may not ontyirate from
difficulty with participation in social contexts but may also reflectghesence of repetitive,
stereotyped behaviors. After all, if children are more interested in spinnimgingaor
clutching objects, they are probably less likely to use the objects as intended or @ a mor
creative manner that incorporates abstract thinking.

Temperament and self-regulation in children with ASD under 3 years oYage.
few studies have investigated the overall temperament of infants who |&tecniteria for
ASD. Gomez and Baird (2005) achieved this by asking parents of children betwegeshe
of 3 and 14 years (M=8.4 years) to complete, retrospectively, a temperscate describing
their child’s behavior at 12 months of age. Based upon these reports, children withefA&D
shown to have significantly more self-regulatory difficulties compavayically
developing children. Similarly, a study of infant siblings of children wittbA&hom later

also received a diagnosis of ASD) indicated that parents commonly reportralh loveer
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activity level at 6 months of age followed by more frequent and intense slistggions to
stimuli at 12 months (Zwaigenbaum et al., 2005).

Sensory regulation in children with ASD under 3 years of @ge.temperament of
children with ASD may be connected with how they process sensory stimuli. Whengview
home videos of infants later diagnosed with ASD, Baranek (1999) noted more cocial t
aversions and the need for more intensity before they would respond to maoyyaurdit
visual stimuli. Additionally, another study demonstrated that when infaetsdi@gnosed
with ASD were presented with competing visual images, they fixated on one aadcdail
disengage visual attention to look at the other image (Zwaigenbaum et al., 2008)l, @eer
above studies give the impression that young children with ASD may have éancte
atypical profile of sensory reactions that includes less response to smulelait unusually
high sensitivity or responsiveness to other sensations. However, thie pnafflchange over
time, as demonstrated by the variation in parental ratings of under-ass\erg months and
abnormal distress reactions at 12 months (Zwaigenbaum et al.). Clearly, ndge ate
needed about the expression of sensory regulation in young children.

Screening Tools and Diagnostic Instruments

To identify children with ASD at earlier ages, researchers haveapedekcreening
tools based upon documented symptoms in young children with ASD. Screeners can be
categorized based upon two factors: breadth and levels. Broad screeners assaiss ge
cognitive or behavioral development and classify a wide range of developudiffittalties,
whereas disorder-specific screeners target a specific disordes®otldisorders (Robins &

Dumont-Mathieu, 2006). Broad screeners are meant for use in physicianss aifid other
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general clinical settings to identify children who may be at risk forldpugental
disabilities, including ASD; consequently, they are cost- and time- effediney are not
specific for ASD, however, which requires more testing to confirm a diegndsxamples
of broad screeners include: (a) Parents’ Evaluation of Developmental $Fe&EDS;
Glascoe, 2003); (b) The Ages and Stages Questionnaires ([ASQ]; Squires,&PBtieker,
1995); and (c) The Denver Developmental Screening Test ([DDS&hkenburg, Van
Doorninck, Liddell, & Dick, 1976; Frankenburg, Fandal, & Thornton, 1987; Frankenburg &
Bresnick, 1998). Another increasingly popular screening tool is the Communicadion a
Symbolic Behavior Scales Developmental Profile (CSBS-DP; Wettarbyrizant, 1993).
The CSBS is more specific for the assessment of communicative competengeiand s
language development. While these screeners are likely to detect stiraelefelopmental
difficulties associated with ASD or help to identify behaviors that may suggestdafor
further ASD-specific testing, empirical proof of their effectiveniesscreening for ASD has
not been published.

In terms of ASD-specific screeners, a rating system camgisfilevels is used to
distinguish between the intended settings or targeted populations. For examplé testeel
are meant to screen the general population for signs and symptoms of ASD (Robins &
Dumont-Mathieu, 2006; Watson, Baranek, & Dilavore, 2003). Level | screenersuaily us
brief and are most likely to be used in a physician’s office. By contragel Il screeners are
used with a selected group of children who have been referred for furtivey tesd are
considered to be at higher risk for ASD (Robins & Dumont-Mathieu, 2006; Watsbn et

2003). As one would expect, the Level Il instruments are more time-consandngore
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likely to be used by clinicians in a child development assessment gettingpeech-
language pathologists, psychologists, developmental therapists). Huea#y,lll tools are
specialized diagnostic instruments designed to not only diagnose ASD but alsoidate
among its variants (Watson et al., 2003). Therefore, these instruments apeimsedy in
clinics that specialize in diagnosing ASD in children.

With the development of screening instruments, researchers have contlushiesi s
to examine their accuracy. As with such tools developed for other purposes, ASiessre
are evaluated using four criteria: (a) sensitivity, (b) specifi¢tt) positive predictive value,
and (e) negative predictive value. Sensitivity corresponds to the proporticiiaif gases of
ASD who are successfully identified by the screener (American Bpeeguage Hearing
Association [ASHA], 2006). Specificityepresents the proportion of children without ASD
who are successfully identified as no-risk (ASHA, 2006). Calculation of acceas#ivity
and specificity values require extensive follow-up of the screened sanlder to
determine the subsequent diagnostic status of the children (i.e., meetingnaetiog the
criteria for an ASD). Positive predictive valtepresents the proportion of tested children
who are identified as at-risk who also failed the follow-up testing, wheesgsive
predictive value equals the proportion of children identified as no-risk who alslpghss
follow-up testing (ASHA, 2006).

Reported accuracy of screene@urrently, a handful of ASD-specific screeners have
been empirically evaluated for accuracy. One of the first to be developeessed with a
large-scale sample is the Checklist for Autism in Toddlers (CHAT,; B&@aimen, Allen, &

Gillberg, 1992). The CHAT, which was originally designed to detect onlgrauts
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considered a Level | screener. Created for use with children as young asth® and
specifically designed for use within the U.K. health care system, tWel @€Hnsists of a
parent questionnaire and a clinician observation component. Follow-up studies fetAfie C
have shown it to be highly specific for autism but with low sensitivityr(Bei al., 2000);

the test missed about 50 percent of the children who were later idengifredviag ASD. To
improve sensitivity, the CHAT was later modified (Modified Checklisfofism in

Toddlers; M-CHAT; Robins, Fein, & Barton, 1999) by researchers in the UniiesSo
include additional socially relevant items such as social referencingpamutehension. The
clinician observation component was removed as well.

The M-CHAT, one of the instruments recommended by the American Pediatric
Association (Johnson et al., 2007), screens for all variants of ASD (Robins & Dumont-
Mathieu, 2006) and is considered to be a Level | and Level Il screener. Ktearfs parent
guestionnaire and an additional parent interview when children fail the sutiaty. In
contrast to the CHAT, the M-CHAT is intended for an older screening age (24 months)
Some studies investigating its accuracy have reported that the parditra@® portion
has a low positive predictive value and therefore has an increased possillégtdfing
children with other developmental disorders or misidentifying children wheothadollow-
up testing (Robins, Fein, Barton, & Green, 2001;Robins & Dumont-Mathieu, 2006;
Kleinman, Robins, Ventola, et al., 2008). For instance, Robins et al. (2001) reported that 56%
of the children identified as “at risk for ASD” by the M-CHAT wereelatlassified as “not at
risk for ASD” after follow-up phone interviews with parents. Likewise, Klanmet al.

(2008) indicated that only 38% of the children who failed the M-CHAT screenitigoui
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the telephone interview) were later diagnosed with ASD. Therefore, tbevfof) interview
for children who initially fail the screening is essential for increagiegM-CHAT’s
accuracy and eliminating false positives.

Another screener that employs the parent questionnaire format is the Pervasive
Developmental Disorders Screening Test, Second Edition ((PDDSTdfe51998). The
PDDST-Il was developed to screen at all three levels in children 18 months ancotdes
time, large-scale study results for the PDDST-II are not available.

Although screeners routinely employ a parent questionnaire or intererevat, one
ASD specific-screening tool is based upon clinician observation during a pagrselrhe
Screening Tool for Autism in Two-Year Olds ([STAT]; Stone, Coonrod, & Ousley, 2000)
was designed for children aged 24 to 35 months. The STAT's design makes it a Level Il
screener and requires professionals to be specially trained in itsaise, (Soonrod, Turner,
& Pozdol, 2004). An early examination of the STAT for a group of children betweeagdse
of 2 and 3 years resulted in relatively high sensitivity (92%) and good sitgqi@5%)
values among children referred due to concerns about their development and behaviors
(Stone et al. 2004). However, in a more recent study of younger, referred childretbwande
years of age, the test’s sensitivity (95%) remained high but its igdi¥3%) was
significantly lower (Stone, McMahon, & Henderson, 2008), which indicates an incresised r
of over-identification for very young children. When the analysis was ep@athout 12-
and 13-month-olds from the original sample, specificity (83%) improved to an adequa
level. Thus, the youngest children in the sample accounted for most of the falsegpdsit

should also be noted that when the STAT is used with children under 2 years of age, the
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threshold for missed items must be lowered in order to achieve a balancerbsénsitivity
and specificity.

Screeners for children underl8 montbBespite the difficulties associated with
assessing very young children, researchers continue to develop tools in hopegiofdetec
risk for ASD as early as possible. One example is the First YeantonygFY|; Baranek,
Watson, Crais, & Reznick, unpublished), which was developed to screen children at 12
months of age for risk of ASD or other social-communication-sensory disorderBYTe
a 63-item parent questionnaire about the relative frequency of targeted dexaigpm
behaviors, both typical and atypical (Reznick, Baranek, Reavis, Watson, & Crais, 2007). |
produces risk scores across eight different constructs within two develtghaemains
(social-communication and sensory-regulation); higher risk scores in moesrdoimdicate
increased likelihood of developmental abnormalities or ASD. Pilot data based upopla sa
of 1,486 children suggest that the FYI has potential for identifying children widates be
diagnosed with ASD (Baranek, Brown, Reznick, Watson, Crais, & Childress, 2009). Another
recently developed tool is the Early Screening of Autistic Traits Qunestire (ESAT; Dietz,
Swinkels, Van Daalen, Van Engeland, & Buitelaar, 2006), a 14-item caregiveioguase
intended for use with 14-15-month-old children. Preliminary estimates iediettthe
ESAT may have low to moderate sensitivity and specificity (Dietd.eP006) and that it is
less accurate at detecting the milder variants of ASD (related tibh\agr)or screening out
children with other developmental disabilities or delays (related to spigifiTrue
specificity and sensitivity have not been calculated for either tooglibee findings only

reflect estimates. Nonetheless, promising efforts are ongoing to devedenears for
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children under 18 months. Further research to evaluate the performance of thes#l toils
course be required.

In summary, research findings imply that it is more difficult to dggtish between
ASD and developmental disabilities using screening tools with very young childreages
12 to 24 months) than with older children. For children under the age of 2, there appears to
be an increased chance of over-identification when screeners arélogever, it is safe to
conclude that these screeners can help detect social or developmental detaltsgifind
also when further monitoring or testing is warranted. For now, reseaodmhnsue to
grapple with the delicate balance between increasing the sensitithigioinstruments (so
children do not go undiagnosed) and reducing false positives that can cause parents
unnecessary anxiety. Many suggest that instruments with higher sensaikigr than higher
specificity may be more desirable (Stone et al., 2008). This preferendeenbaged on the
premise that it is worse for children with ASD to miss early intervention appbtes than it
is for parents to experience some anxiety until further testing rules out@sihe other
hand, the public health costs of evaluating large numbers of young children who do not
actually have ASD or other developmental problems presents both practical issues of
affordability and ethical issues regarding the best use of healtdaaes (ASHA, 2006;
Stone et al., 2008).

Guidelines for screening procedurdés.response to increased national attention paid
to ASD and the desire to detect ASD earlier, the American Academylities (AAP) has
issued specific guidelines for screening by medical providers. One campireh policy

report presents an algorithm outlining suggested screening procedures ameseas
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(Johnson et al., 2007). The AAP encourages physicians to screen all children wdh,a br
standardized developmental screening tool at specific intervals such as 9, 18, anch24 mont
It is further suggested that doctors add ASD-specific screeners todbessenents at both
18- and 24-month visits, regardless of whether parents or other family members rai
developmental concerns. The AAP report lists four risk factors to prompt @mgstbrough
the algorithm and provides advice on appropriate referrals or subsequent actigrezeThe
(a) siblings with ASD, (b) parental concern, (c) another caregiver’s cgrmefd)
pediatrician concern. According to the AAP, a risk factor score higheltbapositive
results on an ASD screening tool should warrant immediate referral for aetwnpive
evaluation and early intervention services. For children younger than 18 mothtiuefigits
in social communication/interaction skills, the AAP lists the Infasdfler Checklist from
the Communication and Symbolic Behavior Scales Developmental Profile §O&H
Wetherby and Prizant, 1993) as a possible ASD screening tool.

Diagnostic instrumentslwo comprehensive (Level 1ll) assessment tools are
currently considered the gold standards for diagnosis of autism: the AutigmoBiiz
Observation Schedule (JADOS]; Lord, Rutter, DiLavore, & Risi, 1999) and thisrAut
Diagnostic Interview - Revised ([ADI-R]; Lord, Rutter, & Le Couteur, 19%4) noted
above, Level lll assessments can be used to distinguish between variants @.¢3Dtism
or PDD-NOS). The ADOS is a semi-structured, standardized assessmentairgoation,
social interaction, and play skills, consisting of four modules that evaluatedndisiat
various developmental levels, ages (ranging from infants to adults), and coratiamic

abilities. The ADI-R, a semi-structured diagnostic parent intervienwagsdsses child
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behaviors related to ASD, contains questions about early development, communication,
social interactions, and behavioral patterns that are scored in terms of betit and past
behaviors. Several studies have shown that diagnoses made by trained assegstirs
ADOS and ADI-R have been relatively accurate and stable for the ayesitniism as a
whole for children two years of age and older (Charman et al, 2005; Lord et al. T2006r
& Stone, 2006).
Regression and Early Diagnosis

A phenomenon which further complicates early diagnosis of ASD is remnessi
which is generally defined as a change in or loss of previously acquired beloa\skilts
for a duration of 3—6 months (Ozonoff, Williams, & Landa, 2005; Tuchman & Rapin, 1997).
The percentage of parents reporting regression has ranged from 20 to 50 percemgewith la
studies reporting a midpoint of 30 percent (Ozonoff et al., 2007). Because language is one of
the most commonly reported skills lost as a result of regression, most sladsfy
language loss as a defining feature of regression. Some resealeexpanded their
definition to include the loss of social communicative gestures, imitation, or motor or
adaptive skills (Ozonoff et. al., 2007; Siperstein & Volkmar, 2004).

The onset of regression is usually gradual and may occur after two hisesingpaf
development during the first year of life: (a) a period of normal development imil¢b)
delays or subtle symptoms followed by skill loss. Several researchersugyested that the
majority of the children who experience regression follow the latter olewveintal trajectory
(Ozonoff et al.2007; Siperstein & Volkmar, 2004). Because regression ialtystudied by

interviewing or surveying parents about their child’s developmental histieytifying it can
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be complicated by difficulty with or inaccurate parental recall. ¢satrospective parental
reports, Ozonoff et al. (2007) compared responses about children who experignessioe
of communicative and social skills to responses about children with earlyautiseh
(children with ASD whose parents did not report regression). At the time of survey
administration, the sample children were between 3 and 9 years old, wéidmnaage of 6
years. Based upon retrospective parent reports about the behaviors exhibiiedtblgdten
prior to 18 months of age, significant group differences on six skills were found:gajiragi
to name call, (b) showing objects, (c) looking at others during social interagtpaint
attention behaviors, (e) referential pointing, and (f) initiating socialaotee games. As a
group, children who experienced regression demonstrated more of these degited soc
behaviors than those with early-onset autism. However, further examinatrahvodiial
profiles revealed that several of the children who experienced regredtr 18 months of
age were nevertheless missing some critical social behaviors (et@tfention, showing,
social games, or early pretend play) when they were 18 months. Thus, while th&igagres
group was more socially developed then the early-onset group, the developmantof m
children within the first group was not considered typical before 18 months. Mdepth
investigation of regression may be warranted because of its potentiat uppacearly
diagnosis and screening outcomes. If children have subtle delays or demaxgieated
behaviors and eventually lose them, the risk of late diagnosis may be increased
Stability of Early Diagnosis

Another possible challenge to the detection of ASD prior to 3 years of age is

instability of the diagnosis at later ages, including changes within thenaggisctrum or
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moving on or off the autism spectrum altogether. Researchers have invesigted

diagnosis stability by conducting follow-up studies with children who have glteseh

diagnosed. Moore and Goodson (2003) found that 15 out of 19 children diagnosed between 2
and 3 years of age via the ADI-R (Lord et al., 1994) retained their originébpasong the

autism spectrum after follow-up assessments at ages 4 and 5. The otherdoem choved

to different variants within the autism spectrum, (two who had been diagnobkeatypitcal

autism were later diagnosed with autism and two children diagnosed with aufisraaas

meet criteria for atypical autism at 4 years ). These rdseardid not indicate whether the
children were initially referred as a result of receiving high scomes screening instrument,

or due to parental or other concerns.

Similarly, Charman et al. (2005) examined the stability of ASD diagnos@$ for
children originally diagnosed at 2 years of age, who were seen for follow-egsasmts at
age 7 years.. The diagnoses for 22 of children remained the same (based u@dn clinic
judgment) at 7 years. In terms of the other four children, three met cfdeatypical autism
and one did not meet criteria for any ASD at 7 years of age. The parergoaktbhild
who was not clinically diagnosed with ASD at age 7 years had reportedcsighdoncerns
about behaviors between 2 and 3 years of age; parental symptom reports aboud theschi
fallen to near zero on the ADI-R after age 4. The researchers noted thatlthigas a
younger sibling of an older child diagnosed with ASD. Therefore, Charman et al. (2005)
suggested that the earlier over-reporting of symptoms may have been ieduisnihe
presence of an older sibling with autism. These results imply that the AD& Retter

diagnostic tool when used to assess younger children with more pronounced symptoms.
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A third longitudinal study of diagnostic stability (Turner et al., 2006) found that 22 of
25 children (88%) diagnosed with ASD at age 2 (using clinical diagnosis andh8-45;
Lord et al. 2000) remained in the autism spectrum at age 9. One of the three children who
left the spectrum demonstrated evidence of a learning disorder and behavioshprdy
contrast, a later study by the same team found evidence of lower st@iBD diagnosis
for children who were first diagnosed at age 2. In fact, the proportion ofeamidno
retained an ASD diagnosis at follow-up (conducted at age 4) was only 63% petoeet (T
& Stone, 2007). Although this sample was slightly younger than the one from #neugre
longitudinal study, the authors expressed surprise at the differencer ifirtthigigs and
suggested alternative explanations: (a) over-diagnosis at age 2, (b) dagmosivement
as a result of participation in early intervention, or (c) sample-spékdiferences. All of
these are possible and over-diagnosis cannot be ruled out, given that research hasshown le
specificity of screeners for very young children. Additionally, brain gegtin younger
children can increase the benefits of early intervention, possiblyingsmtcommunication
and functioning closer to typical levels (Turner & Stone, 2007). Notably, theritgagf the
children who failed to meet ASD criteria at age 4 continued to show a range of
developmental problems in language and cognition.

Diagnostic stability also has been examined on a larger scale. Campaires
sample of 172 children referred for evaluation at 2 years with re-examinatige 8
revealed an overall diagnostic agreement of 76% for autism disorder versastisom (i.e.,
other variants of ASD) and of 90% for autism spectrum versus non-spectrurefladr,

2006). The exact numbers for diagnostic categories at 2 years of ag@weith autism, 46
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with PDD-NOS, and 42 non-spectrum, compared to 9 years of age when 100 children we
diagnosed with autism, 35 with PDD-NOS, and 37 non-spectrum. The non-spectrum
category included both children later diagnosed with other developmentgd dalk
children who received no diagnosis at all. Differences between the othessfedcribed
above and the Lord et al. (2006) study include a larger sample size and the ugeDiD e
(Lord et al., 1999) in addition to parent interviews (ADI-R; Lord et al., 1994) &gmaistic
assessments.

The consensus of these studies suggests that diagnosis of ASD between 2 ed 3 yea
of age is relatively reliable and stable for ASD as a whole but lese $tatthe ASD
variants. That is, children who did not retain their original diagnosis typically nfowad
one diagnostic category to another within the autism spectrum and, occassoraky
moved off the spectrum. Many of the latter were found to have other disorders ditidisabi
(e.g. language disorder) or special circumstances (e.g., an older sithng§Si). Currently,
specificity of ASD diagnostic categories is more difficult to detaeat earlier ages but the
situation may be improved by more training for clinicians and additional@&wahs (e.g.
play assessments and observations).
Benefits of Early Diagnosis

Evidence supporting the benefits of early diagnosis and early interventioS s &
continuing to emerge. Some studies suggest that gains in social competence, emepend
family support can be attributed to earlier diagnosis and intervention. The follsegtign

reviews such literature.
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Increased family supporEarly diagnosis accompanied by formal family support and
intervention services can be highly beneficial for parents. Although tired impact of
diagnosis can be difficult, many parents report a feeling of relief iassdavith finally
understanding why their children were exhibiting certain behaviors (Ma&&&brris, 2004;
Osborne & Reed, 2008). In fact, during a focus group interview, some parents stated that
they ceased blaming themselves for their child’s behaviors and no longer oeshside
themselves to be “bad parents” after their child was diagnosed with AZidr{@s& Reed,
2008). In another study, many parents expressed that the diagnosis both leuldHeetter
understanding and acceptance of their child’s behaviors and allowed them to adapt the
family life while accessing practical services (Mansell & Maré004). Parents also reported
negative factors associated with diagnosis, including a sense of loss, uncalairtttheir
child’s future, and confusion about availability of services. Nonetheless, thetgnajori
parents indicated that having a diagnosis was useful and several wished tlwdilthbad
been diagnosed earlier (Mansell & Morris, 2004).

Impact of early diagnosis on social and language outcoEea$y diagnosis not only
benefits families of children with ASD; growing evidence also sugdeststtieads to better
social and language skills at later ages for the children themselvegphEnismenon is
likely correlated with earlier entry into El or specialized programstigiand Handleman
(2000) found that children who entered an intensive specialized program at yoursger age
(prior to 48 months) were more likely to be in regular education settings at aglater a
Indeed, only the children who entered the program before 50 months of age werallgventu

placed in a regular classroom; the rest continued to receive special @ugeatices. In a
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similar study, Turner et al. (2006) observed similar outcomes for childrencdiag at age 2
during follow-up assessments at 9 years of age. After splitting tmeplsanto two groups

of outcomes, higher and lower based upon cognition and language skills at follow-ep, thes
researchers found that children in the higher outcome group were diagnosed at ggesge
and patrticipated in more hours of speech-language therapy (between thézagad 3) than
children in the lower outcome group. However, children diagnosed at younger ages did not
receive more total hours of intervention than those diagnosed at older agefréhtre
researchers suggest that the timing of intervention onset may be moreaim fwath the

overall amount of intervention received, which may imply that increasenl festicity at
younger ages can boost the impact of El services.

When considering the effectiveness of early diagnosis, it is also imptrtxamine
the type of intervention services delivered to young children with ASDvbrigon that
directly targets the core characteristics and challengesiassbwith ASD (ASHA, 2006)
may be more beneficial than services that target general spee@ngundde delays. In a
randomized control study, children with ASD who received treatments focusegpmving
joint attention or symbolic play skills showed better language skills than @lcgrdup
receiving only an adult-directed behavioral form of intervention (Kasaa., 2008). These
results, documented 12 months after the intervention study was completed hhitelig
potential importance of focusing treatment upon core deficits associated SithAA
diagnosis or even suspicions of ASD (rather than another type of developnmsoreig
may signal clinicians to tailor intervention to the deficits known to be uniqustceted

with ASD.
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Cost benefits of early diagnosiBue to improved outcomes, early intervention may
reduce the long-term societal costs associated with addressing th@hieedsduals with
ASD. Some researchers who have approached this subject with cost-beaigsies of Early
Intensive Behavioral Intervention (EIBI) propose that for children who derivemalni
effects from early intervention or no intervention, associated lifetime aondtexpenditures
can be more than $4 million each (Jacobson, Mulick, & Green, 1998). For each child who
receives EIBI and achieves partial or near-normal functioning asuh, nerojected savings
may range between $1 million and $1.5 millidacobson et. al, 1998; Jacobson & Mulick,
2000). These estimates in cost reductions are thought to stem from incnelegEshdence
and participation in general society.

Studies Investigating Age of Diagnosis of Autism Spectrum Disorders

Given the desire to identify children who have ASD as early as possible tmizex
their long-term outcomes, it is not surprising that researchers beganmmesthe age of
diagnosis of ASD. Beginning in the mid- to late 1990s, researchers paliistiegs on the
diagnostic experiences of families of children with ASD. A well-knotadlg surveyed more
than 1,200 U.K. families starting in 1993 (Howlin & Moore, 1997). Researchers docdmente
that the average age of diagnosis was more than 6 years even though parenieokbi t
become concerned between 1 and 2 years of age. On average, parents tenitdeddthea
six to seven months before actively seeking help or advice (around age 2%p8jcent
reported waiting up to 12 months before seeking help or even expressing their ctmaerns
professional. Howlin and Moore (1997) also found that only about 8 percent of the parents

received a diagnosis upon their initial visit; 25 percent were assured tteatviére no

36



problems and they “should not worry.” An additional 10 percent were told to “wait ahd see
or to return if the problems persisted. In hindsight, a significant proportioneritpgr9
percent) reported dissatisfaction with the diagnostic process. Unutkabtg, this
dissatisfaction strengthened with later ages of diagnosis.

Similarly, a study conducted in 1999 in a major U.S. metropolitan area found the
average age of ASD diagnosis was more than 6 years (Mandell et al., 2002). Based upon
reviews of records from 406 Medicaid-eligible children, the averagefdiagnosis for
White children (n=118 or 29%) was 6.3 years compared to 7.9 years for AfricarcAnse
(n=242 or 56%) and 8.8 years for Latinos (n = 33 or 8%). Not only did this significant gap in
the age of diagnosis for minority children remain even after adjustirgefater and time of
eligibility for Medicaid, but researchers found that African Americhildren made more
visits to healthcare professionals before receiving a diagnosis of ASD. Tridiagd
suggest that factors other than, or in addition to, SES are affecting thechggnafsis of
ASD. A follow-up study of factors associated with diagnosis timingn@édl et al., 2005)
revealed different results: from a sample of 969 children, no significant sggegAncy
emerged between Whites and minorities. Instead, a later age of diagroaissoaated
with rural residence, lower SES, and higher language abilities or functidrasgessment.

For this study, the average age of diagnosis was 3.1 years for autism,r8.foye&®D-

NOS, and 7.2 years for Asperger’s Disorder. However, it is important to corimatieiata
collection methods and overall participant demographics for the latter sttehedifrom the

one published in 2002. For example, in the 2005 study, the majority of the participants were

White (84%), had higher income levels, and responded via the Internet. The pagicipent
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recruited through a mailing to 273 caregivers of children with ASD. The carediadr
previously participated in quality improvement program sponsored by the state of
Pennsylvania and agreed to participate in the study. As a result of the metthods a
demographics, whether the age of diagnosis for all minority children has skxttea level
equivalent with White children remains unclear.

A more recently published study observed a similar decrease in age of diagnosi
sample of 494 parents of children with ASD from various countries was recruited via
advertisements and announcements made on behalf of the researchers by autism
organizations (e.g. local chapters of the Autism Society of AmericagmMddthutistic
Society, Cure Autism Now; Goin-Kochel et al., 2006). A survey of these pahented the
average age at diagnosis across all variants of ASD to be 4.5 years. Whed gsoupe
diagnostic category, on average, children with autism were diagnosed aai3.4¢gmpared
to those with PDD-NOS at 4.2 years and Asperger’s Disorder at 7.5 yearsK&hel et al.
(2006) did not document a difference in the average age of diagnosis among racial/ethnic
groups; however, similar to the Mandell et al. (2005) study, the majority of th#esaums
White (88%) and responded via the Internet.

In looking at racially/ethnically based differences in type of diagnhasgroup of
researchers participating in the autism surveillance project withii@&sDggested that
White children were significantly more likely to be diagnosed with Aspesdlean African
American children (Wiggins, Baio, & Rice, 2006). Furthermore, African Acaerchildren
were rated as more impaired based upon record reviewers’ (trainechobiicoding of

functioning related to documented social, communication, behavioral, and adapts/e skil
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Their sample consisted of 115 children, 8 years of age during the specifiegetndy
diagnosed with ASD living in a large urban setting. Records for their studyokéained
through school departments, the state human resources department, local hdspitals
and diagnostic centers. The Wiggins et al. (2006) study also did not find diffenernices
average age of diagnosis as a function of race/ethnicity. Nonethelessypasdde
differences in diagnostic variants and level of functioning, it is plausikele sample reflects
a lack of identification and diagnosis of higher functioning African Ameritadren.
Differences in ASD diagnosis and referrals among ethnic minority growpsalsn
been studied in Europe. One project conducted in the Netherlands examined both the
representation of ethnic Dutch minorities (Moroccan and Turkish) in ASD instisuand
the likelihood of referrals for these groups (Begeer, Bouk, Boussaid, Terwsgo&
2009). When comparing the expected number of minority children (based upon prevalence
estimates) to the actual number of children utilizing institutions thett A8D, these
researchers found an under-representation of the minority groups. This teaomadged
pediatricians (N = 82; 14 men, 68 women) using vignettes of children who diffegéthic
background and ASD features. The physicians were recruited through a chiddreal
society in the Netherlands. Based upon spontaneous written judgments, the @adiatric
were significantly less likely to reference ASD after viewingheies containing children
from ethnic minority backgrounds compared to those containing children from the Dutc
majority. Instead, the pediatricians attributed the behaviors to othesscausegins. By
contrast, when the pediatricians were asked to indicate possible underlgirtgdidor the

same vignettes from a list of diagnostic categories, the bias was no sagigécant. That is,
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when using a more structured rating approach, the pediatricians werg éieabilto assign
ASD diagnostic categories as possible causes for both the ethnic mirsordi€aitch
majority group. This study indicated that the under-identification of ethmonities may be
related to referral bias, especially when pediatricians are redyirsgibjective clinical
judgment more than on structured methods.
Physician Knowledge and ASD Management Practices

Conventional wisdom dictates that pediatricians and primary care physiaaas
vital role in the early diagnosis of ASD. As indicated in the aforementioned stuigsre
often the first resources parents consult when they have concerns abodhiltisir ¢
development. Furthermore, physicians may see children prior to any otluecareil
providers (e.g. preschool teachers, daycare providers) due to regularly sdheddical
visits. Accordingly, researchers have investigated the assessmand| rafed management
practices for ASD. In a random sample selected from Maryland and Delpedigdricians,
82% reported that they routinely screen for general developmental dss@adsReis et al.,
2006), but only 8% (n = 20) reported that they screen specifically for ASD onlaregsis
The number who screen is surprisingly low, considering that the caseload of 44% of the
pediatricians contained 10 or more patients with ASD. For physicians whoedres
ASD, the initiating events included: (a) parental concern, (b) suspicion of A&y dur
routine examination, and/or (c) child failure of a general screen. AccordingsRdis et al.
(2006), the most frequently reported reasons pediatricians did not use ASD soeediters
were lack of time and unfamiliarity with the instruments. Additionally,dEnphysicians

were more likely to administer developmental screenings than their male rpautstel f
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children were suspected to have ASD, the most commonly reported course of act@on was
referral to a specialist; however, the likelihood of all pediatricians myekireferral increased
significantly with the age of the child. The proportion of physicians who reportethéat
would make a referral was 55% if the child was under 2 years of age, comparedand4%
80% for children between the ages of 2—-3 and 4-5. These findings echo another study
investigating referral patterns of physicians for children presentitigdevelopmental
delays (Sices, Feudtner, Mclaughin, Drotar, & Williams, 2004). When considagnettes
about children with concerning delays and behaviors, physicians were moredikehkée
referrals for older children (more than 2 years) presenting an sy@éanguage delay, or
female children (Sices et al., 2004). Regarding social development, physieiansore
likely to make referrals for avoidant behaviors (e.g. less responsive to dbiar$pr
disruptive behaviors (e.g. tantrums). When examining the influence of plmysicia
characteristics on referrals, Sices et al. (2004) reported that pedregnvere three times
more likely to refer than family practice physicians, and male physiesieere more apt to
have a “watch and wait” attitude than female physicians. The consensgs®ktudies
indicates that physicians may be more hesitant to make referralsuioger children even if
they are presenting with signs that indicate developmental ddlayss it guaranteed that
physicians routinely will screen for or even look for signs of ASD. ¢h they may have a
limited knowledge of the various symptoms associated with ASD, particulady thiose
behaviors are manifested as disruptive behaviors. In combination, these factersuit in

later diagnosis.
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In summary, findings from previous research suggest disparities in the age of
diagnosis among children from minority populations can not be ruled out and further
examination of this issue is needed. Research has shown that differeheeaga of
diagnosis may stem from various factors including race (Mandell et al., 20@MeEadell
et al., 2005), child-related factors such as severity (Mandell et al., 2005; Golrelket al.,
2006), and possibly physician practices (DosReis et al., 2006; Sices et al., 2004yetiowe
little is known about the effect of factors associated to family factorsasichregiver’s
values and beliefs on the diagnosis of ASD.

Review of Literature of Internal Factors or Independent Variables

The aims of the proposed research are to explore possible disparitiesga tie a
diagnosis of ASD between African American and White children in North Cayalnth
examine how differences in caregiver factors (e.qg. initial belredsa#tributions about
symptoms, empowerment, and initial level of concerns about ASD symptoms)fetty af
timing of diagnosis. It seeks to go beyond the documentation of an age gap in diagnosis of
ASD associated with race/ethnicity by attempting to understand how otsegleious
variables may influence earlier or later identification of ASD. In Ioglat these factors, this
study will expand upon a theoretical help-seeking framework (Cauce et al.,dz3i@)ed to
consider cultural and contextual factors (e.g. family beliefs and vadadsk utilization of
mental health services. Cauce et al. (2002) proposes that help-seeking doesnwottiveg
problem is recognized. The researchers define the problem recognition iraysoan
epidemiologically defined need or a subjective/perceived need. According tolibesaah

epidemiologically defined problem or need reflects a symptom-focused apprased upon

42



disorder categories developed by the American Psychiatric Assocsal@&M-IV (APA,

2000). The inclusion of “perceived need” in their model also accounts for family or
individual’'s perception of a problem/mental health need. Cauce et al. (2002) suggests that
cultural and other contextual factors can play a key role in defining both epidgically
assessed and perceived needs. The current study will examine problenitietagd

perceived need for symptoms related to ASD by measuring caregiagrs’: (
recognition/knowledge of initial ASD symptoms and (b) beliefs/attributitositinitial
symptoms that turned out to be related to ASD symptoms.

Once a problem or need is recognized, the next steps along the help-seekiag pathw
are the decision to seek help and the selection of service providers or sugpors $gsg.
professionals or informal supports). The decision to seek help may be either ceayced (
required by a school to avoid undesired consequences such as expulsion of the child) or
voluntary in nature (Cauce et al., 2002). Voluntary help-seeking is likely tibeotea by
cultural or familial variables (Cauce et al., 2002). However, empowermerif adgecacy
may also influence the decision to seek help and service selection due to csiregwes
about their or other’s ability to control outcomes and alleviate challenges focliidren.
Therefore, the current study will also consider the impact of caregywpowerment on the
help-seeking behaviors and age of diagnosis of ASD, thereby expanding the kilg-see
model.

The previous section of the literature review discussed “externaystamsic factors
(e.g. access, SES, physician knowledge/training) and child relatedsfassociated with

early diagnosis. Now the following section will focus on factors beyond the role of
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physicians and child-related factors. As stated above, those “intect@isfacould include
caregivers’: (a) recognition/knowledge of initial ASD symptoms, (b) empoeet ,and (c)
beliefs about the symptoms that turned out to be related to ASD. Given that parentadsconce
can precipitate visits to physicians and referrals from physiciassnifpiortant to explore
how parents look at symptoms and behaviors associated with ASD. The following section
presents research related to these factors.
Caregiver Recognition of ASD Symptoms

Until all children are universally screened and monitored for ASD, carsgive
concerns about children’s developmental progress will continue to fac#idaly diagnosis.
Given that the diagnosis of ASD is based upon observable features, it is importarsidec
parents’ recognition of associated behaviors. Studies investigating pamrdern reported
that certain medical conditions (e.g., neurological or auditory disorders) eeldg@ental
delays were associated with earlier recognition of ASD related symspiBaghdadli et al.,
2003; Giacomo & Fombonne, 1998). Impairments labeled as developmental delay&)vere
impairments in daily living skills and social development, (b) speech/langomggé ments,
and (c) cognitive impairments. The prior studies documented no link between age of
recognition and SES, gender of the child, or severity of symptoms. Limitatiomssef t
studies included general measures of target variables, such as scores #&@h® index
severity (Lord et al., 1994) and reports of parental recognition of symptontgassa
estimate of age of onset. These studies did not directly measure how paaagaition of
ASD symptoms was related to children’s age at diagnosis. Both the BaghaadI{2203)

and Giacomo & Fombonne (1998) studies suggest that parents may be more sensitive to
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general developmental deviations when they have greater impact onesacadily
functioning or co-occur with other medical conditions.

A more recent study (Chawarska, Paul, Hannigen, Dichtel, & Volkmar, 2007)
observed relationships between the type of parental concerns, the diagnosic/ ¢atgg
autism, PDD-NOS), and the age of diagnosis of ASD. Parents of children didgaoker
with autism reported delayed onset of social smiling and independent walking. oAdl;
parents of children with autism reported more concerns about issues reldéa/eml motor
milestones and the presence of unusual sensory and stereotypic behaviors than parents of
children with PDD-NOS. On the other hand, parents of children diagnosed with P3D-NO
reported more concerns regarding sleep, feeding, and overall activitytleaelgarents of
children with autism. Chawarska et al. (2007) examined the relationship of onaparent
factor (maternal age) with age of diagnosis and discovered that mothaitladrc
diagnosed with ASD at later ages were generally older and mongtikehve a history of
infertility. While Chawaska et al. looked at the connection between parentatteacel
age of diagnosis, the general current understanding of the effeceataldeliefs and
magnitude of concern about ASD-related symptoms upon diagnosis is stillaatheny .

Symptoms most likely to be recognized by parBatsed upon the available
literature, a delay or abnormality in language development (particebgoressive language)
is the most widely reported concern from parents prior to their childypdses (Chawaska
et al., 2007; DeGiacomo & Fombonne,1998; Howlin & Moore, 1997; Young, Brewer, &
Pattison, 2003). The next most commonly reported set of concerns comprige thesiocial

development such as a lack of interest in other people, preferring to play alowekig bt
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others’ faces, and unresponsiveness to social stimuli (Howlin & Moore, 1997; Young et a
2003). Third, parents may express concern about disruptive behavior such as tamdrums a
agitation (Howlin & Moore, 1997). Researchers have found that the majority oftpace

not express worry about repetitive, stereotyped behaviors (RSBs) prior to the3age of
(Howlin & Moore, 1997; Young et. al, 2003). However, as indicated previously, RSBs may
indeed be present at younger ages, but not with a magnitude noticeable to theday per
(Watt et al., 2008). Additionally, it appears that parents may not be as awardinfjpigic
indicators of language development (e.g., gestures, play, and joint atteatthay are of
spoken language delays and deficits.

Fundamentally, certain behaviors may result in earlier caregiveecmnand
recognition of ASD- related symptoms in children. Which of the behaviatsdezarlier
concerns and recognition can depend on their impact on the child’s ability to function in
everyday settings. However, caregivers’ concerns about and recognition aers®&Ed
symptoms may also be influenced by culturally defined expectations ankiatlaisefor
developmental challenges.

Cultural Differences and Developmental Disabilities

Prior to consulting with medical professionals for referrals or informatemegivers’
views about the origins and impact of ASD behaviors can shape decisions about seeking out
medical advice. Undoubtedly, these views are partly formed from cultural exqesie
(Cauce et al., 2002).

Defining culture. An individual’s cultural background and experiences inevitability

influence how they view the world; however, the impact of culture on the recognition and
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attribution of symptoms associated with ASD has not been explored in the literature
Although the literature defines culture in several ways, this study wilbowriwo
interpretations to characterize it. Johnson et al. (1997, p. 87) describe culturessntamy
a social group with “a shared language and set of norms, values, beliefs, texpeciad

life experiences.” According to Triandis (1996, p. 408), culture consists of shameeh&de
of perception, belief, evaluation, communication, and action among those who share a
language, a historic period, and/or a geographic location. For this study’sesjrpasure is
defined as a set of shared meanings, values, and experiences among a group.of peopl
Culture is often paired with racial/ethnic identity within the United Staléisough it is
important to understand that culture extends beyond these boundaries. Nonethedéss, raci
and ethnic categories still serve as useful general representatioharx experiences
among various groups of people. This study employs racial/ethnic categoagsaxy for
shared beliefs about developmental delays and disorders, recognizing thedaitiver f
beyond race/ethnicity influence an individual’s culture or beliefs (e.@rgpbical location,
country of origin, age, education, and social environment).

Culture and explanatory stylealthough very little research has been done in the
area of ASD, scholars have investigated cultural influence on the symptom tecognd
attribution of other conditions. One study regarding cultural differences in asgtiéundie
explanatory styles for Attention Deficit Hyperactivity Disorder®@D) indicated that
parents of African American children with ADHD were more apt to apply a behavior
problem label or imply that their child was “bad,” whereas White parentsmanre likely to

use specific medical labels when referring to their child’s condition (Bg&dial., 1998).
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Additionally, fewer African American parents viewed their child’s conditiopersnanent.
These findings remained consistent even after controlling for SES. Othersdhage also
documented that African Americans may be more apt to view maladaptive batravior
cognitive delays exhibited by their children as a temporary condition thaiviheyentually
“grow out of,” or that they will “catch up” to lead more typical lives (HarryieA| &
McLaughlin, 1995; Rao, 2000).

Such findings have important consequences in the broader domain of seeking
medical advice and services. If caregivers do not attribute undesirabMadrsto
underlying medical conditions, they may delay seeking early medical intenveviien their
child exhibits these behaviors. Furthermore, caregivers’ thresholds for shawmiceyc
about symptoms related to developmental disabilities may vary. Studies have shown tha
African American families often hold different and perhaps broader viewymtal”
development compared to professionals (Rao, 2000; Harry et al., 1995).

Culture and attributions of intentiotNot only do minority parents’ views of actual
symptoms and the lifelong impact of developmental delays differ from maguiiiiyre
parents, their attributions of young children’s intentions differ as well. Blezh999, p.

243) explains that intention is a term used to describe the mental state of a person who
“intends to do something.” Parents of infants may assign intentionality whemtiait i
anticipates the outcome of an action, selects actions appropriate to geadss [oe actions to
attain goals, and stops action when a goal is attained (Reznick, 1999). In hid study o
maternal attribution of infant intention, Reznick found that African American nmethéd

infants as more negatively intentional than European-American mothersteohthear own
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children as more intentional than other parents on the measures of predictifig spec
behavior. He concluded that African American mothers may be more willing to viamts
as having the capacity to be purposively difficult in order to obtain a goal aretirdiat
hypothesis to studies reporting that African American mothers are codaeitheghe
possibility of “spoiling” an infant by providing too much attention. These findings have
important implications in the broader domain of parents’ reactions to behaviokalltés.
Hypothetically, parents could attribute some disruptive symptoms accompgak§D to
negative intentionality of their child.

Culture and attitudes about caus®&inorities have also been shown to endorse
biologically based causes such as genetic or chromosomal abnormaktiedaghan
White Americans (Schnittker, Freese, & Powell, 2000; Cohen, Fine, & Pergament, 1998;
Dyches et al., 2004; Bussing, Mills, & Garvan, 2007). On the contrary, Cohen et al. (1998)
found that African Americans have attributed birth defects or disorders to mere non
biologically based causes (e.g. eating the wrong foods, God’s will, or supatnatur
occurrences). Such findings have broad, important implications because theetordiat
likelihood of seeking out medical advice and services. If caregivers do notebidied
developmental difficulties are associated with medical conditions, theylatay finding
early medical intervention if their child exhibits these behaviors. Fanpbea if a parent
attributes a disability or disorder to God’s will, their perception of treatimemtfits may be
less positive; partly, because they may believe that their child’s futurenoecare also
beyond human control (Cauce et al., 2002). Similarly, caregivers who do not attribute

symptoms and behaviors to medical or genetic origins may differ in theepierts about
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the benefits of treatment and their expectations of it. Like parents of chiladire ADHD
(Bussing et al., 1998) or typical development (Reznick, 1999), some caregiversiadrchil
with ASD may initially attribute symptoms to behavioral disobedience, stubbornness
shyness, or slower but still typical development. In these instances, parenistiadgy
attempt to deal with such behaviors using their own resources and behavior modificati
approaches (Rao, 2002).

Cultural views on developmental disorders labélsiltural beliefs associated with
the stigma that may accompany disabilities and their diagnostic Elbelsave been shown
to be different among minorities, particularly with regards to mentak8glagagnosis.
African Americans may see labels associated with a diagnosis likenaag more
stigmatizing and limiting for their children who may already be at risktéyestyping
(Gary, 2005). Indeed, Gary (2005) argues that a “double stigma” (i.e., minauty gtatus
and mental illness diagnosis), may cause a person to endure greater burdeiesyin s
Accordingly, minority families may be more sensitive to the stigma ofdatleen compared
to the majority group and show greater resistance to diagnostic prottegsasace their
child at risk for labeling. In fact, several researchers have documeststhnce to seeking
professional help (Thompson, Brazile, & Akbar, 2004) or regret after seeking hetp étlar
al., 1995; Rao, 2002) from African Americans due to perceived stigmatization anebrsolat
associated with labels. Furthermore, these labels are often in direattomitfi how parents
interpret or perceive their children’s behavior (Bussing et al., 1998, Harry et al., 1295)
such, African American parents may genuinely disagree with the notion dbifdysa

because they hold different views of typical development and expectationsmggardi
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development than do professionals (Dyches et al., 2004; Rao, 2002). This reaction may be
particularly present in cases were the child’s developmental disab#itgsnpanied by
little to no physical impairment.

Culture and help-seeking styl@dong with considering cultural variations in
recognition, attribution, and attitudes toward symptoms and disabilities, ip@stamt to
consider differences in help-seeking styles and how cultural belieisnpact help-seeking
behavior. Although research demonstrating differences in help-seekingtsihe=sen
African Americans and White Americans for developmental disabilgisparse, there are
documented differences in the use of services such as mental health serdfrasahy
Americans (Schnittker et al., 2000). For example, African Americans did not seek
professional help at the same rates as White Americans; in fact,PAfmaricans endorsed
professional treatment significantly less than Whites, and were moretiikehdorse
spiritual assistance (Schnittker et al.).

The literature has suggested several culturally based factors trahtropaktt help-
seeking behaviors. In a model presented by Cauce et al. (2002), help-seeking degsnot b
until a medical or mental health issue is recognized (defined either epidgivadlly or by
perception). As highlighted earlier in this review, problem recognition ceped need
may vary as a function of both race and culture. In focus groups aimed at @lgcidat
attitudes and expectations about mental health services, African Americatifeeidiéactors
such as mistrust of professionals, lack of cultural sensitivity, and lack of kehgpevées
barriers to their help-seeking (Thompson et al., 2004). While the previous studiesizenphas

cultural factors that may inhibit the use of formal professional servicEanehers should
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not overlook forms of informal help-seeking (e.g. spiritual assistance, ddwoedamily and
friends). African American families may indeed feel that they ardrsg@nd obtaining help,
albeit in forms and from sources unlike those routinely used by Whites. In shargnAfri
Americans may not be as likely to attribute a diagnostic label, may hageediEs in
perceptions and origins of behaviors, and may not initially seek formal professoneés
for children who are exhibiting symptoms of autism but instead may first look for hel
elsewhere.
Caregiver Empowerment and Early Diagnosis of ASD

If parents recognize concerning behaviors in their children and estélalighere is
a perceived need, the next step in the diagnostic process is consulting with prdiessiona
about their concerns. It is at this point that caregiver empowerment may jphayfiaant
role in the early identification of children with developmental disabilitiel siscASD.

Defining caregiver empowermeidmpowerment has been defined in numerous
ways, mostly stemming from psychologist Julian Rappaport’s investigatif
empowerment as a multi-level construct. Rappaport and Zimmerman (1988 define
empowerment as “linking matters of social policy and change to individual $tsezgd
competencies, natural helping systems, and proactive behaviors (p. 726).” Thaystattue
that empowerment is a process by which individuals master or control their owarigde
participate in the environment around them.

Other researchers who have worked with families of children with disabiliave
extended the concept of empowerment to the realm of early intervention. Carl B8t (

who presented a definition of empowerment specific to the field of early intement
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suggested that it involves the generation and allocation of power (decision yJnakorgns
of access and control of physical, emotional, and instrumental resourcesoraldit
researchers in the mental health field (Reich, Bickman, & Heflinger,) 2204 added the
concept of “self-efficacy” to their overall explanation of empowermentdtyng that self-
efficacy refers to an individual’s perception of his or her capabilities for aiggrand
executing the courses of action required to attain designated types of paderBy
combining these varied views of empowerment, one may define it as a paifsitityso
respond to situations or challenges, access resources, and control outcomessathevell
perceptions of his or her own abilities to do these things.

Caregiver empowerment and referraddthough the effect of caregiver
empowerment on ASD diagnoses has it not been previously examined, the current study
hypothesizes that higher levels of caregiver empowerment can intimedselihood of
earlier identification by leading to earlier referrals for comprstive assessments. An initial
consideration is that children with ASD have a wide range of symptoms, frorsexaie
symptoms such as lack of speech/ language development and unresponsiveness, to more
subtle symptoms such as aloofness or odd social interactions (Folstein, 1999). Mere subt
symptoms may not be apparent to the general public or even to medical prastitibne
make referrals for diagnostic assessments. Indeed, high-functionlithgectiiave been
shown to receive diagnoses later than lower-functioning children (Goin-Ketcalke, 2006;
Mandell et al., 2005). Moreover, children with ASD often do not have obvious physical

characteristics that accompany other developmental disorders such as&yorsme or
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Fragile X. Therefore, the relatively typical physical appearanceaofyrahildren with autism
may make them easier to miss in the process of early identificationefRpE299).

Consequently, receiving appropriate referrals as a result of parentarns could be
problematic if the medical professional has a conflicting perception of tltkschédhaviors
or wants to utilize a “watch and wait” approach (Howlin & Moore, 1997). Parents are
particularly at risk for experiencing difficulty in the referral pregd& the child is very young
(Sices et al., 2004; DosReis et al., 2006) or demonstrates more subtle symptoms (Goin-
Kochel et al, 2006; Mandell et al., 2005). They may also have trouble convincing other
family members, including spouses, that their concerns are valid, which csuiidmea lack
of informal support. For less empowered caregivers, the above scenariosnepagsers
that can decrease the likelihood of receiving a referral for a compre@evsiluation. As
demonstrated by Howlin and Moore (1997), parents may have to exert considersdlesore
on physicians and show perseverance in order to receive a referral.

Caregiver empowerment and physician-parent communicaioother important
aspect of empowerment is its relationship to communication challersgesatharise during
the diagnostic process. After all, one’s ability to respond to situations argsaeseurces in
may depend on being able to express differences in opinions and convince others to consider
your views. In doing these things, caregivers can increase their allocafowerf and
involvement in the decision making process with clinicians. However, this mayficaldif
there are communication barriers such as those that can arise from aultulialguistic
variations/mismatch. Research has shown that minorities may have more trouble

communicating with their doctors because of differences in communicatles. sfpoper-
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Patrick et al. (1999) found that minority patients reported their visits withguys were
less reciprocal and that physicians involved them less in the decision maleaggro
compared to the experiences of White patients. This was especiallyadivehphysician
was of a different race than the patient(s). With regard to early diagnosistgpmay be less
apt to voice concerns about their children or challenge any of their doctasimandations
if there is a perceived lack of reciprocity and involvement during physicsés.

Clayman and Wissow (2004) conducted a study that investigated doctorsy(mostl
White residents’) responses to words used by parents (mostly Africancanms) to describe
certain aspects of child behavior and discipline. Physician visits weredemeled and
examined to identify potentially ambiguous words or cues used by parents abacdlphys
punishment (e.g. beat, smack, hit) or child attributes (e.g., bad, evil, greedyd)sgdike
choice of such words may indicate that parents are seeing or dealingowitlesome
behaviors and interpreting them negatively, which may in some cases indicatgingder
social and communication deficits associated with developmental disorderassa&D.
These researchers found that physicians may contradict or even ignaie @ges or
statements. For example, when the words listed above were utteredaduisitgdoctors
seemed to ignore or dismiss them through contradiction (i.e. assuming meaninghand the
dismissing by proposing an alternative) in almost half of the sample. Jnrfactly 11
percent of the visits did doctors actively seek to understand the parents byimgques
elaboration of the words or phrases. Thus, when there is a mismatch in commuinicati
resulting in unintentional neglect or dismissal of concerns, higher levedsegicer

empowerment could trigger parental insistence on further discussion cstat lea
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acknowledgement of their concerns. Ideally, more in-depth discussion abosaithatm
describe a child’s behaviors would open the door to increased family support, advice
guidance, and further evaluation if warranted.

Caregiver empowerment and information seekfrgpther way that caregiver
empowerment may influence early identification of autism is the possibbeiation of
empowerment with information seeking. Although there is a paucity of staldoeg the
relationship between empowerment and information seeking, some researehers ha
investigated the relationship between health-related Locus of Control) (h€l€fs and
health-related information seeking. Logically, if LOC beliefs weapped onto the concept
of empowerment, individuals with high belief in internal control would show more
empowerment and those with high belief in external control, who would show less. In
general, LOC is related to an individual’s perception of control over persorithl hea
outcomes. In initial models, LOC beliefs of individuals were classifiedt@roalimensional
scale, internality and externality (Wallston, Wallston, & Devell&/8). Individuals scoring
high on internal control believe that actions within their control (e.g. sed}c@so known
as internal factors, are related to illness/health outcomes, whereaduats scoring high on
external control are more prone to believe that illness/health outcometaded to fate,
luck, or chance--factors beyond individual control. Some research has suggatted t
individuals with high beliefs in internal control are more likely to seek infaonand ask
guestions regarding a specific health condition (Wallston, Maides, & \Mall$976).
Accordingly, parents who feel empowered might seek out more informationtabdwalth

and developmental outcomes of their children and may also be more knowledgeable a
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various resources discovered via their research efforts. Armed with thiseklygyksuch
parents might seek help earlier, be more equipped to advocate for referréis,raock
likely to tap into available resources.

To summarize, highly empowered caregivers may have more confidence in the
ability to obtain a desired outcome (Reich et al., 2004) such as an explanatiairfor t
child’s behaviors. This confidence may be demonstrated by their perseverafae
communicate concerns regardless of conversational breakdowns, (b) sieérmation,
and (c) receive a referral. Even after obtaining a referral, paregtstithéhave to navigate an
often- complicated medical system, communicate with specialists, andesecond
opinions, all of which require an understanding of one’s options, determination, anaira cert
level of self -assurance. Thus, parents of children at risk for ASD nmafitieom the
higher levels of empowerment needed to overcome various barriers and challengey that
arise as they seek explanations for their children’s behaviors or symptoms.

In conclusion, caregiver’s recognition of or concerns about symptoms, attributions
and empowerment may play a significant role in the age of identificaticiildfen with
ASD. They are important because of their capacity to encourage or hintetglseeking
process leading to diagnosis. Observed differences in these factors mdnostecultural
and environmental variations among caregivers.

Purpose and Conceptual Model

Given that problem recognition, attributions, and caregiver empowermerdffealy

when and how caregivers seek help for concerning behaviors exhibited by their ctilelren, t

current study will examine the association between variability arttesg “internal” factors
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and the age of diagnosis of ASD. Building upon the help-seeking model (Cauce et al., 2002),
the current study will go beyond examining the association between daileerand

“external factors” (e.g. SES, provider access or practices) and age mdslisagThis will be
accomplished by exploring the influence of caregiver empowerment in addijowakilem
recognition or “perceived need” on the early identification of ASD. Forstiigy, initial
attributions about symptoms and initial level of worry about ASD symptomsaevile as a
proxy for the problem recognition construct. Figure 2.1 shows the conceptual model upon
which the proposed study is based. Using this model may help explain discrepaticee

age of diagnosis of ASD among culturally different groups. It provides a&Wark to
investigate how variations in values, beliefs, and levels of empowermenfiectyaa
caregiver's decision to seek help for their child’s developmental clgakeiThis information
will facilitate the: (a) advancement of knowledge concerningdrarassociated with early
diagnosis of ASD, (b) design of public health campaigns to decrease the agao$idiag

and (c) improvement in the utilization of early intervention services by ryrfamilies.
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Figure 2.1 Conceptual Model of Independent and Outcome Variables
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CHAPTER 3

Methods

Sample Size and Subject Selection

A total of 650 families on the University of North Carolina (UNC)
Neurodevelopmental Disorders Research Center (NDRC) Autism Rdgstmere targeted
for the initial mailing of informational packets, based upon a mixed sampling methath, whi
contained fliers as well as response cards for contact information. All Afriban
American families (n = 250) who appeared to meet the inclusion criteria ardrthese
packets. The study purposely oversampled African American participants irfmmderease
their representation. For the White families, 400 were selected from 1,150 [ossiié a
random number generator. The recruitment goal for the current study wasrio@d Af
American families and 100 White families, for a total of 200 families. Anaaigrower
analysis determined that a sample size of 200 would yield adequate powediantiel
analyses related to the research questions.

A total of 192 North Carolina caregivers (59 African American; 131 WAitgher
racial identities) of children with a current diagnosis of ASD wergaiied for this study. A
total of 191 caregivers were recruited through the UNC (NDRC) AutisnmsRggind one
caregiver was recruited via a private practice agency (@ms¢ipractitioners). The families

on the NDRC registry had already agreed to be contacted for futuaeateparticipation.



Inclusion criteria for the participants were that they be primamgoaers of a child with
ASD and that they self-identify as either White or African Ameri(lack). In addition,
participants were only included if they had a child: (a) from 3 to 11 years)ldti@égnosed
with ASD at 12 months or older by a qualified medical professional, service prosider
agency (e.g. neurologist, psychologist, psychiatrist, Child Developmentat&Agency
[CDSA], Treatment and Education of Autistic and Communication Handicapped [THBACC
Center); (c) who is ambulatory, with no severe motor impairments, otheigyéiserders,
evidence of other neurological impairments, or significant co-existingcalezbnditions;
and (d) with a Social Responsiveness Scale (SRS) total scale scoreeabmsth a
diagnosis of ASD. The SRS total scale score was used as an inclusioarchegrause the
current study was interested in including children who currently show feattiASD.
Although the current study recognizes that children can have a diagnosis of ith®Dtw
meeting the criteria for SRS, use of this instrument helps to verify A&fhdsis in a sample
where the use of diagnostic assessment tools is not feasible. Therefosed@enaed
appropriate to use the SRS to confirm ASD diagnosis and to require such coofirassan
inclusion criterion.
Demographic Characteristics of the Sample

Caregiver characteristicAfter the inclusion criteria were applied, a total of 168 (N=
50 African American and N= 118 White) families remained eligible fosthdy.
Participants were excluded due to the following reasons: (a) childre®s&Res were in
below the ASD range (n=9); (b) children had co-existing genetic disorders)ogical, or

significant medical conditions (n = 7); (c) children were over 11 years ddtafe time of
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the study (n=3); (d) children were diagnosed under 12 months of age (n = 2je{(as
did not identify as African American or White but identified as “other” (n=29} @)
caregiver sent in an incomplete survey package (n=1). Tables 3.1 and 3.2 surtirearize

demographic characteristics for the participants.

Table 3.1: Demographic Characteristics (Categorical Variables)

Participant Characteristics African American White
N % N %
Gender (Female; Respondent) 46 92 111 94
Gender (Male; Child) 44 88 99 84
Educational Status (Maternal) *
No High School Diploma or GED 4 8 0 0
Completed High School or GED 10 20 10 8.6
Some college or technical school 14 28 25 22
Associate Degree 9 18 16 14
Bachelors Degree 8 16 43 37
Graduate or Professional Degree 5 10 22 19
Place of Residency *
Large City 9 18 9 8
Suburb 4 8 38 32
Small town or city 27 55 55 47
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Participant Characteristicedntinued. African American White

N % N %
Rural Area 9 18 16 14
Martial Status *
Married or Living as Married 29 58 108 91
Divorced or Widow(er) 6 12 8 7
Single or Never Married 15 30 2 2
Child Born Premature 12 24 25 21
Medical Problems (pregnancy, delivery,
or early infancy 21 42 57 49
Place of Diagnosis
TEACCH 23 46 46 39
State or Developmental Agency
(CDSA, DEQG) 14 28 40 34
School System 5 10 7 6
Doctor’s Office, Hospital, or Private 6 12 19 16
Child Received Another Initial Diagnosis 21 42 56 46

Note.? Children Developmental Services Agencies (CDSAYidion of Exceptional Children (DEC)
* indicates significant differences between groapsiemographic variable, p < .01
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Table 3.2: Demographic Characteristics (Continuous Variables)

African American White
Participant Characteristics
M SD Range M SD Range
Age (Responderit) 37.16  6.53 22-58 38.24 598 23 - 65
Current Age (Child) 7.40 1.74 3-11 6.86 2.2 3-11
Age of Diagnosié 4972 2583 12-104 43.78 20.18 16-102
SRS Total Scale Score 81.30 8.95 62-90 81.61 8.90 61 -90

Note.? measured in yeaPaneasured in months

Comparison of the demographic data for participants to census data f@t¢hef st
North Carolina (2000) indicates that the current study’s sample has highatiedaldevels.
Approximately 40% of caregivers (mothers) in the current study had soragecekperience
or an associate’s degree. An additional 46% had obtained a bachelor’'s degree or beyond.
According to the 2000 North Carolina census, around 28% adults over the age of 25 years
had some college experience or an associate’s degree and an estimated 22%ehacsba
or graduate degrees. Participants in the current study also had higher househad incom
levels (36% were above $80,000) when compared to estimates from the 2000 North Carolina
census (19% of households were above $75,000).
Predictor Variables and Measures

Three instruments were developed to measure the constructs of family empotye
level of worry/concern about symptoms related to ASD, and attributions of inital AS

symptoms. The questionnaires were piloted using the cognitive interviewingoieehni
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(Willis, 2005) with three caregivers whose children had a diagnosis of ASD or other
developmental disorders. Families were identified for pre-testing thrargbmal contact
with organizations (e.g. First in Families), private practices, andialitacFamilies were
asked to complete the survey independently and individually share their imnpsessd
challenges they may have encountered with the survey. The responderafiygtatethat
the survey instruments were fairly easy to complete and suggested somehairges in
wording (these were taken into account when finalizing the instruments).

In addition to the three instruments developed to measure the symptoms and
experiences listed above, caregivers completed a demographic questiandajreestions
relevant to ASD on the Social Responsiveness Scale ([SRS]; Constantin@@d3). The
measures included in the questionnaire package are described in more detail below

Caregiver Empowerment Measufiéhis was developed for the current study to assess
empowerment in parents or other caregivers whose children were diagnose&RitflAe
content of the scale was loosely based upon items from the Family Empowernient Sca
(Koren, DeChillo, and Friesen, 1992) and the Psychological Empowerment Scale (Akey,
Marquis, & Ross, 2000). The wording of both scales was modified to match the target
population of the current study. Parents were asked to respond to 15 items on thearesearch
developed Perryman Caregiver Empowerment Scale (PCES; Perryman, 2@08)sponse
format was a 4 point Likert scale in which 1 = never true for the respondent ardidys a
true for the respondent. These items measured the feelings of paregteéra about their
ability to communicate with health professionals and obtain services to meet the unique

needs of their children (see complete measure in Appendix A).
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Measurement ahitial level of worry about autism symptonihe Initial Level of
Worry (ILOW; Perryman 2008) instrument was developed to measure parentgtjgeree
of their initial concerns about symptoms typically related to ASD. The ©bot¢he
measure was based upon previous studies of early symptoms and behaviors dsgttiate
ASD (Baranek, 1999; Osterling & Dawson, 1994; Reznick et al., 2007; Wetherby et al.,
2004; Wetherby et al., 2007; Zwaigenbaum et al., 2005). The measure asked parents to gaug
retrospectively their levels of worry about their child’s early behavioos pridiagnosis
which may have resulted from ASD, prior to diagnosis. The items inquired abouhéoth t
absence of typical behaviors and the presence of atypical behaviors, inclapimget
play, (b) response to social interaction and social stimuli, (c) play andeengag (d) motor
movements, (e) joint attention (pointing) behaviors, (f) eye contact and looking behavior
(9) speech development, and (h) imitation skills. The response format for the engfasur
initial level of concern is a Likert scale in which 1 = not worried and 3 =weryied (see
complete measure in Appendix B).

Measurement of attributions of autism symptohhe Attributions of Autism
Symptoms (AOAS; Perryman, 2008) instrument was developed to measure parggts’ init
thoughts about the causes of behaviors related to ASD. Parents were asked tatieglyspe
respond to items concerning behaviors which later turned out to be associated Dithh&S
content of the scale was based upon previous research documenting differences in
explanations of behaviors (Bussing et al., 1998; Cohen et Al., 1998). Items on the instrument
asked if parents thought behaviors were caused by conditions/reasons such asigga) anot

medical condition (hearing loss or brain injury), (b) disobedience or stubbornness, @) slow
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but typical development, (d) shyness, (e) uniqueness or personality differen€gs, or (
spiritual influences. The response categories for initial attributions oficebaised a
binary-scale format of yes, “I thought my child’s behavior may have been caudi@d b
condition/trait” and no, “I did not think that my child’s behavior could have been caused by
this condition/trait (see complete measure in Appendix C).”

Measurement of demographic informati®arents were asked to complete a survey
requesting information on family demographics and their diagnostic experidicesurvey
included questions that focused on: (a) caregiver and child racial or ethnic driagoat
(b) educational level attainment and income (as a measure of SES)g(of tgsidential
setting (e.qg. city or rural); (d) primary language spoken in homgyde)of insurance
coverage; (f) month and year of diagnosis of ASD; (g) agency or location whgreslis of
ASD took place (e.g. hospital, CDSA, TEACCH); (h) diagnoses given to the childgaor
diagnosis of ASD; (i) length of time between observing behaviors related to A&6D a
consulting professionals; (j) length of time between talking to a professimhateeiving a
diagnosis; and (k) approximate number of visits to medical providers beforalré&er
diagnosis (see complete measure in Appendix D).

Social Responsiveness Sq@&S; Constantino et al., 2003). The SRS is a 65-item
rating scale that measures the severity of ASD symptoms as they occurah settings.

The SRS was normed on a sample of more than 1,600 children and is appropriate for use
with children from 4 to 18 years of age. Although the current study included ®lgsathe
majority of the study sample (n = 158) was 4 years or older. The SRS wasezhbgla

comparison with the Autism Diagnostic Interview - Revised (ADI-R; Letrdl., 1994),
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which is considered one of the gold standards in establishing a clinical deghaatism.
The SRS provides a total scaled score that classifies behaviors along af raoigeal to
severe. The SRS also provides five subscale scores for the following arsasigh
awareness, (b) social cognition, (c) social communication, (d) social motiyvatid (e)
autistic mannerisms. Strong correlations were found between the Abd-Riaternal-report
SRS scores, with coefficients ranging from .65 to .77. Inter-ratabritly between teachers,
mothers, and fathers ranged from .75 to .91. The current study used the cut-off score of 59
for total scaled score as an inclusion criterion; scores at or above tresndicated deficits
in social and communication skills consistent with those associated wittaé&ieding to
Constantino et al.(2003).
Data Collection Procedures

The process for data collection through the NDRC Autism Registry is outlined.bel
The procedures employed a modified variation of the Dillman (2007) survey imp&tioent
method. After the initial mailing of the informational packets to targetedié&snNDRC
registry staff followed up with letters to nonresponders. They also dél@dfrican
American families in order to encourage their participation andasergheir representation.
After caregivers expressed interest in participation by complatidgeturning response
forms or indicating interest during phone calls, the NDRC registry staftnimately sent
them a questionnaire package containing the following items: (a) an imphedrt letter
(outlining the purpose of the study, expectations of participants, rights, risks, afitshene
(b) a fact sheet (providing more detailed information about rights, possibleaigkbenefits

associated with participation); (c) the Social Responsiveness Sc&g (8Rthe three
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investigator-developed measures and the demographic survey (combined into an 8 x 11
survey booklet); (e) a letter containing brief instructions for completiagjtiestionnaires;

(f) an incentive of $5 in cash; and (g) a stamped envelope addressed to the investigator.
Returned questionnaires were tracked via subject-numbers (assigned bgdhehes3 that
linked the questionnaires with the caregiver response cards. In the facnshieepléed
consent letter, participants were assured that only the primary reseaochéhave access
to their contact information (if follow-up calls were necessary), whichseparated from

the completed questionnaires prior to data entry and stored in locked cabinets.

Approximately three weeks after the initial mailing of the questioanmackage,
caregivers who had not returned theirs were sent another letter detailimggheness and
importance of their contribution to the project, and encouraging them to completeiaind ret
the questionnaires.

After five to six weeks, caregivers who had not returned their questionnaire package
received another reminder letter that extended the opportunity to participhie iesearch
project. These letters also explained that replacement packages wkiglafaine initial
package had been misplaced. Finally, two to three weeks after the second follotgrsp let
were sent to nonresponders, the caregivers received another reminder, by phohe from t
researcher, to return their packages.

Data managemenAfter caregivers returned their survey packages, responses were
entered into a Microsoft Excel spreadsheet by a graduate student in apddeearing
sciences. The caregivers’ responses for the demographic survey werentocheniierical

values (e.g., no =1, yes = 2) and entered into the database. For the instruments, numbers
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corresponding to the responses on the Likert scales were entered into bhsealdtmally,
the SRS (Constantino et al., 2003; raw and scaled) scores were entered intabdseda
Notes on missing values and other pertinent issues with the data were also rectivded i
database. All data were then entered a second time and compared with the ot@inal da
spreadsheet using Compare Spreadsheets for Excel software by GffismAce LLC from
share-it (http://www.office-excel.com/). This software generatepart that synchronizes
and presents the original and double-entry spreadsheets side by side, vighagjiating
differences in the data. Conflicts in the data were resolved by returningdodimeal
guestionnaires or instruments. The final database was directly exported istatistecal
software program for analysis.

Coding of the diagnostic date variabl@aregivers were asked to give only the month
and year of diagnosis to ease their process of recall. The default coddayfof diagnosis
was the first day of the month mentioned by the caregivers. Rarely,rér@gpdid not
provide the month of diagnosis of ASD; in these cases, the default month used was tuly (firs
day) since it can be considered the mid-point of a calendar year. If casdgtedt two
different years for diagnosis, the earlier year was chosen hyltiaVhenever information
pertaining to diagnostic year or date of birth was missing, every efésrivade to clarify or
obtain it by calling caregivers. Only one case was lost as a result of nog rgfermation

about diagnostic dates.
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CHAPTER 4

Results

The aims of this research study are to investigate possible ddésrenage of
diagnosis and caregiver factors based upon race and cultural differenceg;alydogtween
African American and White participants. Additionally this study seeksamae how
“internal” caregiver factors (e.g. empowerment, worry about initialpggms, and pre-
diagnosis attributions of behaviors) influence children’s age at ASD diag#opower
analysis will be followed by descriptive statistics for the variabées, dtatistics correlating
with the research questions, and a regression analysis.

The planned analytical procedures related to the research questiads:imsing a
generalized linear model to detect differences in age of diagnosis hegvoegs and
exploring variations in the “internal” factors using t-Tests for independent gemup€hi-
square analyses. Because two of the measures of internal factocar@goier
empowerment and attributions) were developed as scales, a factor amngllyssconducted
to indentify constructs and subscales. Finally, associations betweent#radl” factors,
demographic variables (e.g. Severity and SES), and age of diagnosis wilhinaezkasing
Pearson or Spearman correlations followed by a Hierarchical Lineag$egr Model.

Unless otherwise noted, all statistical analyses were completed =38 Sersion 16.0.



Power Analyses and Effect Sizes

A power analysis was conducted to examine the strength of the currentostiedgct
expected medium to small effects associated with age at diagnosis. Basgarevious
research findings (Mandell, 2002), a medium effect would translate to differeinces
months. Using th@ower and Precisiosoftware program, it was determined that the sample
size was adequate to detect a medium to small effects of 0.49 with .80 power for sompari
of group means. It was also determined that the sample size was sufficienttongeliem
to small effects for including any one variable in a regression anadgsiscrements in
squared would need to be only 0.048 to detect the targeted effect. Using a generdlQule of
cases of data per predictor (Field, 2005) the current sample size of 168 is m@eédtaate
for regression models using the 1 to 13 predictor variables included in the modelstested i
the analyses of study data.

Data Screening for Outcome Variable: Age of Diagnosis

The following section will provide results for analyses related to the oetcom
variable, age of diagnosis. These analyses were completed to test assumlptiedso the
outcome variable.

Normality of distributionThe second step in data analysis was obtaining descriptive
statistics for the outcome variable, age at diagnosis of ASD. Normalitysadbi (stated in
months) was first examined using visual inspection of a histogram (Fig. 4.1), whicedshow
slightly negatively skewed distribution; more children were diagnosed at yoagge The
mean age of diagnosis for the sample was 46 months with a standard deviation of @3. Base

on these findings, the outcome variable appears to deviate from normal distribution.
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Figure 4.1: Histogram of Age of Diagnosis of ASD for Entire Sample
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The outcome variable was further examined for normality using a Q-Qguletaged
via SPSS. A Q-Q chart plots the values one would expect from normal distributiontéeixpec
values) against the values actually seen in the data set (observed valuespettedesalues
are on a straight diagonal line, whereas the observed values are plotted as individsial poi

(Field, 2005). Figure 4.2 shows the graph of the Q-Q plot.
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Figure 4.2: Normal Q-Q Plot Showing Age of Diagnosis (months)
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Normally distributed data would fall exactly along the line; however, thesplmivs
that the outcome variable (age at diagnosis) has an s-shape and deviathe fioen The
deviation from normality is likely caused by skewed distribution as shown in therhistog

To further test and confirm deviation from normality for the outcome variable, both a
Kolmogorov-Smirnov and a Shapiro-Wilk test were conducted. These tests compare the
values in the sample to a normally distributed set of values with the samemdestaradard

deviation. Table 4.1 shows the results for the entire sample and Table 4. 2 sumresuites

for the two comparison groups.
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Table 4.1: Tests to Determine Normality of Outcome Variable

Kolmogorov-Smirnov Shapiro-Wilk
Statistic  df Sig. Statistic df Sig.
Age of Diagnosis .15 168 .000 91 168 .000

Table 4.2: Tests to Determine Normality of Outcome Variable by Groups

Kolmogorov-Smirnov Shapiro-Wilk
Statistic  df Sig. Statistic df Sig.
A-A? A2 50 .082 .93 50 .007
White A7 118 .000 .90 118 .000

The significance of these tests and examination of the normal Q-Q plot both confirm
deviation from normality in the distribution of the outcome variable. However, thetefte
the impact of non-normality is lessened for this sample due to a larger N andegoees of
freedom. It should also be noted that as sample sizes increase, small diffénemarmality
and variances can produce significant test results (Field, 2005).

Homogeneity of variances and outcome variaBleevene’s test was conducted to

address the hypothesis that group variances are equal on the outcome vaiatiie (i
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difference between the variances is zero). The Levene’s test wégarg, showing that
F(1, 167) = 8.34p < .01, indicating that the variances are significantly different. A second
method was utilized to examine homogeneity of variances. The variance ratiotfgo the
groups,Fs; 118= 1.79, was greater than the critical valueHaer 1.48, indicating significant
differences between the standard deviations of the groups. Taken togethdgdtsese
indicate heterogeneity of group variances.
Analysis Related to Groups

A preliminary step in examining group differences was comparing them on
standardized measures. The purpose of this analysis was to assess groumeeuiale
variables with potential influence on overall study outcomes. De-identdméson 1Q tests
and the Vineland Adaptive Behavior Scales ([VABS]; Sparrow, Balla, &heitic 1984)
were available from the recruitment source for: (a) children whoseivaregompleted the
guestionnaires and (b) children whose caregivers received a study invitatifiyea but
chose not to participate (non-responders). Because standard measurest weadable for
all of the participants, the data represents the subset of children with sctvesdortitment
source’s database. Table 4.3 summarizes standardized measures for thazaplitied the

study and the entire recruitment sample (participants and non-responders).
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Table 4.3: Group Comparisons on Standardized Measures

African-American White
Measures
M SE M SE t df p
Participants
IQ 68.24 21.30 75.32 22.63 -1.59 107 A2
VABS 65.43 14.87 67.50 10.79 -.88 120 .38
Entire Recruitment Sample

1Q 61.86 18.38 73.57 22.41 -5.40 344 .000
VABS 61.99 11.98 67.12 11.67 -4.41 424 .000

Note:*N=38" N=71 ¢ N=42 ¢ N=80 ¢ N=146 ' N=210 9 N=172 "N=254

As shown in Table 4.3, there were no significant differences in the 1Q or VABS
scores between the African American and White children who were studyigezarts,
although the average scores for the African American children wend\sligwer then the
White children on both measures. However, in the recruitment sample, AfricarcAmer
children had significantly lower 1Q and VABS scores than the White children.

The non-responders were also compared to study participants. On averaQe, the |
scores were significantly lower for non-respond&ts=(66.96,SD= 21.07) compared to
those who participated = 72.85,SD = 22.34) in the stud354) = -2.39p = .017. For the
latter test, 1Q scores were available for 247 of the non-responders and 109 ofi¢ipapts.
For the available VABS scores, the group average for non-respoMler§4.30,SD =

11.91) was also significantly lower than for participaMs{66.93,SD= 12.26)t(424) = -
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2.04,p = .042. For this comparison, VABS scores were available for 305 of the non-
responders and 121 of the responders.

Similar comparisons were conducted within each of the African AmerrchiVhite
groups. The average 1Q scores were significantly lower for Africanrisarenon-responders
(M =59.61,SD= 16.78) than African American study participamis< 68.24,SD= 21.30),
t(54) = -2.26p = .028. The 1Q scores were available for 108 of the non-responders and 38
participants. With regard to VABS scores, African American non-responder$0.88,SD
=10.72) also had lower scores than participavitse5.43,SD = 14.87), but this difference
did not reach a level of significantg®5) = -1.84p = .07. For the latter comparison, VABS
scores were available for 130 non-responders and 42 participants. These ddferere
not found within the White group, whose non-responddrs/Q.67,SD= 22.32) and
participants M =75.32,SD = 22.63) had similar 1Q score$208) = -.81p = .42, based on
available scores for 139 non-responders and 71 participants. White non-respdnders (
=66.85,SD= 12.13) also had similar VABS scores when compared to White participants
(M=67.73,SD=10.63), t(252) = -.56, p = .58. For this comparison, scores were available for
175 of the non-responders and 79 of the participants.

The diagnostic codes were also available for group comparison. Chi-squgsesinal
were performed to examine the likelihood of obtaining one diagnosis over another as a
function of group membership. The DSM diagnostic codes differentiate betweamnwaria
within ASD (i.e. Autistic, PDD-NOS, Asperger’s Disorder). Differenbesnveen the two
groups of study participants were seen in diagnostic cgtleg]l, N=188) = 9.06, p = .011.

This finding appears to stem from the inclusion of proportionally more African-Héare
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children with Asperger’s Disorder (8%) than White children (1%). For examwjtlen the
entire recruitment sample, seven African-American children were diednagh Asperger’s
and six of those children were represented in this study. By contrast, withimtitee e
recruitment sample there were 13 White children diagnosed with Aspergéris\ly one of
them was represented in this study. However, when the entire recruitmmgi¢: seas
considered, there were no significant group differences for the diagnmséis,¢ = (1, N=
649) = 2.4, p =.30.

Codes representing other conditions or clinical impressions (e.g., meatdatien
deferred, ADHD, communication disorders) were also available in the reentittatabase.
Children were assigned one or more of these codes in addition to a DSM diagoastibut
group differences were found for only one, i.e., mental retardation deferredficaigty
more African American participants were assigned this diagnostic codditroa to a DSM
code,y’= (1, N= 188) = 4.36, p = .03 (one-tail). It should also be noted that more African
American participants (14%) had a co-occurring diagnosis of mentedagta compared to
White participants (8%), but this difference was not significant. The coceatal
retardation deferred represents a clinical impression of cognitiNe Is&«sed upon clinicians’
interactions with the children during assessments at TEACCH retemedrs. According to
the clinical director of a referral center, it may be assigned dassgssments when a child
appears to have impairments in cognitive functioning. However, in such casesdiaahil
too young to receive a diagnosis or the center may be unable to provide a fogmtive
assessment for some other reason. In addition to the above circumstances ognitiaéc

assessments may not be available from another source. Thus, while the etermtation
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deferred code is not a formal diagnosis, it does indicate serious clinical icaboeit
cognitive impairments.

In summary, it appears African American children whose parents or cegiv
participated in the study are slightly higher-functioning than the AfricaerAian non-
responders. Additionally, the African American group in this sample also contaigisea
percentage of children who have a diagnosis of Asperger’s Disorder, whichigeced®ne
of the less severe variants of ASD. Results suggest that the distribution ofitaa Afr
American group appeared to be more bi-modal, containing a higher proportion of children
with diagnoses of mental retardation and mental retardation deferreddoatlagher
proportion of children with Asperger’s, compared to the White group. Figures 4.3 through

4.6 show scatterplots of both cognitive 1Q scores and VABS composite scores.
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Figure 4.3: Scatterplot of 1Q scores for African American Participants
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Figure 4.4: Scatterplot of IQ Scores for White Participants
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Figure 4.5: Scatterplot of Vineland Composite Scores for African American
Participants
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Figure 4.6: Scatterplot of Vineland Composite Scores for White Participants
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Analyses Related to Research Questions
Results related to the specific research questions outlined in the curdgrargu
described in the following sections. Each of the three questions will be etagd

presented separately.

Research Question 1: Is there a later age of diagnosis of ASD for African American versus

White children in North Carolina?

Examination of the data for age of diagnosis revealed outliers in the \kite Gee
Fig. 4.3). To attenuate the impact of outliers, non-normality, and heterogenedtyasfces,
a Generalized Linear Model was used to test the main effect of grougKdés on age at
diagnosis. This procedure uses a log-linear regression which assumes adjsinino&on
rather than normal error distribution for age at diagnosis (Nevill & Copas, 1991jwidthne
the test is similar to an independent T-test of group means. A log-ligegassen model
was conducted to evaluate the hypothesis that African American children redeagmasis
of ASD at later ages than White children. The test for main effects didaudt aelevel of
statistical significancey (1, N = 168) = 2.48y = 0.115; however, the difference in age of
diagnosis was in the predicted direction, with the African American chiliaging an
average age of diagnosis approximately 6 months later than the White children. Ineleed, t
mean age of diagnosis for African American children in the sample was 49.7258BF
months, compared to 43.78 (SD=20.16) for the White children. Figure 4.7 shows box plots

graphs of the age at diagnosis as a function of group membership.
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Figure 4.7: Boxplots of Age of Diagnosis (in months) for A-A and White Groups
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As noted earlier, the African American group also had a larger standardateinati
age at diagnosis compared to the White group. The distribution of the two groups is slightly
different because proportionally more children were diagnosed at adgté€right tail of
distribution) in the African American group. Figures 4.8 (African Americand 4.9 (White)

provide a visual depiction of the distributions for both groups on the outcome variable.
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Figure 4.8: Distribution of Age of Diagnosis for African American Group
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Research Question 2: Are there differences between African American aed Whit
caregivers’ levels of empowerment, levels of worry about initial ASD sys\phoich

attributions of symptoms?

A preliminary step in examining the data for research questions 2 and 3 included
conducting factorial analyses for the researcher-created Car&ginmmwerment (Appendix
A) and Attribution of Autism Symptoms (Appendix D) measures to establish the
subscales/constructs that will be used in group comparisons and the regresggs. anal

Data screening for Caregiver Empowerment meademner to running the factor
analysis, the data were screened for sampling adequacy using a Kdier(kieyer-Olkin)
test, multicollinearity, and assumption that the correlation matrix is nat agthe identity
matrix (Barlett test). The KMO measure represents the ratio of thefksquared correlation
between variables to the sum of squared correlations plus squared partiatioose
between variables. The KMO statistic ranges from 0 to 1. A value closer to atexdibat
the patterns of correlations are relatively compact and the factor arstysild yield distinct
and reliable factors. A minimum value of .5 is recommended before proceedingfactora
rotation and analysis. The KMO for the Caregiver Empowerment itenteylial value of
.89, which exceeds the minimum recommended value (Tabachnick & Fidell, 2007).

Next, the correlation matrix and determinant values were examined famextre
multicollinearity (i.e. variables that highly correlated and fail to provide untguéribution

to the factor). First, the significance values (one-tail test) of thelation matrix were
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scanned to identify items that showed significant correlations (greateO&)anith the other
items. Inspection of the correlation matrix showed that only one item wagcsigtly
correlated with more than two of the other items in the scale (n=5). However, 1Getieer i
did not have a significant correlation with the item in question; thus, the five ¢amsldid

not form a majority. As a result, this item was retained. When the magnitudes of t
correlation coefficients were examined, none of the values exceeded .9, which wadteindi
nearly perfect correlation and failure to provide unique contributions.

As a final step in the investigation of multicollinearity, the determinanevahs
checked. The resulting statistic = .002, which exceeded the necessary value of .20001 (F
2005). These tests indicated no major problems with multicollinearity in theHiaddly,
the Barlett’s test of sphericity was conducted to test the hypothesibehairtelation matrix
resembles an identity matrix (i.e., the off diagonal components are zeh®.pbpulation
matrix resembles an identity matrix then it means that every variatidates poorly with
all other variables (i.e., all correlation coefficients are close ) zer a non-significant test,
the items correlate only with themselves and the correlation with othey igesiose to zero,
meaning that the items have little in common and would not cluster together to form
interpretable constructs (Field, 2005). The Barlett’s test for the Cardgjivgowerment
measure was significan’= (105) = 947.04, p = .000, indicating that the correlation matrix
is significantly different from the identity matrix.

Factor analysis for the caregiver empowerment measnuitally, the dimensionality
of the 15 items from the Caregiver Empowerment measure was analyzed viapalaxis

extraction method. Three criteria were used to determine the number of factmiege: the
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a priori hypothesis that the measure was three- dimensional, the scree tdst, and t
interpretability of the factor solution. The scree plot (Fig. 4.10) indicatedithanitial

hypothesis of three dimensions was incorrect. Based upon the plot, two factors wede rota
using a Varimax rotation procedure. The rotated solution, as shown in Table 4.4, yielded tw
distinct interpretable factors with double loadings of two items. Consequently tiines

items were dropped and were not used to compute subscale scores for the nhsiruene
named Caregiver Empowerment factors used in the remaining analysigajerontrol-

services (CS) and (b) confidence-perseverance (CP). The cumulative iientea

accounted for by both factors was 44%.

Figure 4.10: Scree plot for Caregiver Empowerment Measure
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Table 4.4: Correlations Between the Two Factors for the Caregiver Empowdfieasire

ltems Factors

CS CP

Control-Services (CS) items

My child receives the type of services he/she needs. .79 .09
It is easy for me to get the services my child needs. 74 14
It is easy for me to find information to help me make decisions for my child. .73 A7
| feel like | have choices for meeting my child’s needs. .65 .20
I know where to go and who to talk to when | need to get help for my child. .54 24
My child’'s services are something | control. .54 .33
Professionals understand me when | tell them about my concerns. 51 .26
I am able to explain myself until my views are clearly understood. .50 31

Confidence-Perseverance (CP) items

If I have a hard time getting any services for my child, | try something

different. 15 .67
If I cannot get the services my child needs, | keep trying. 21 .67
I make a difference in the services my child receives. 39 57
If I do not get the response | want from one professional, | go to another one. .0257
If it is hard for me to talk professionals, | find someone else to help me .25 37

communicate.

Double-Loaded Items
| feel sure | can take the steps needed to get services for my child. 51

| have the power to get what my child needs. 51
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Factor analysis for attributions of autism symptoms meagigavith the previous
measure, data were screened for sampling adequacy, multicollinearipgsamdptions. The
KMO for the Attribution items produced a value of .61, which exceeds the minimum
recommended value. Examination of the correlation matrix revealed severstiat
correlated with more than 10 out of the 20 items, indicating possible concerns with
multicollinearity. However, inspection of the correlation coefficients did eneal any
values greater than .9 and the determinant value, statistic = .017, exceeded .000GdreTheref
all of the items were retained for the factor analysis with the understahdingpme
concerns with mulitcollinearity cannot be completely ruled out. Last, dénletBs test of
sphericity was significan§2 = (190) = 606.92, p = .000, indicating that the correlation
matrix for the Attribution measure is significantly different from ithentity matrix.

Dimensionality of 20 items from the attribution measure was analyzed using a
principal axis extraction method. Three criteria were used to detetnr@maumber of factors
to rotate: the a priori hypothesis that the measure was five-dimensionsdrelegest, and the
interpretability of the factor solution. The scree plot (Fig. 4.11) indicatedithanitial
hypothesis for five dimensions was appropriate. Based upon the plot, five facters wer

rotated using a Varimax rotation procedure.
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Figure 4.11: Scree plot for Attribution Measure
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Two of the items did not load onto any factors: (a) | thought my child’s behaviors
were associated with being “under a curse” and (b) | thought my child’s behewdoe
associated with a “hearing loss.” Consequently, these two items were droppbd taudar
analysis was conducted a second time. The rotated solution, as shown in Table 4¢b, yielde
five interpretable factors with weak loadings of three items (coefficialues <.30). The
named attribution factors used in the remaining analysis are: (a) behavabi@ms (BP);

(b) alternative explanations (AE); (c) family factors (FF); (deexal factors (EF); and (e)
experiences/personality differences (EP). The cumulative itenneareccounted for by all

five factors was 34%.
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Table 4.5: Correlations Between the Five Factors for the Attribution Weasu

Factors
ltems BP AE FF EF EP
Behavioral Problems (BP) items
needed more discipline 72 .07 .03 -.05 -.07
was being stubborn or disobedient 72 .09 14 -.08 -.01
might be spoiled 51 .06 -.04 -.07 14
had a difficult personality .50 .04 15 .07 .00
Alternative Explanations (AE) items
was behaving this way because of what
he/she ate .09 .88 .02 .07 -.01
had a food allergy .01 .78 .16 A7 -.08
didn’t have enough prayer 15 31 .23 .03 .06
Family Factors (FF) items
had inherited these behaviors .04 A3 .75 A7 -11
was behaving like another member of
my family .08 .05 .60 -11 .08
didn’t have enough love and attention .06 22 .27 .03 .07
External Factors (EF) items
had a disability -.22 .02 .03 .67 .02
had a medical condition .01 A1 -.04 .66 -.13
was made this way by God .08 .16 21 .27 .01
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Factors
ltems €ontinued. BP AE FF EF EP

Experiences/Personality (EP) items

was different from other children A2 .03 .06 .04 57
was a “late bloomer” or just delayed -.18 -.01 -.25 A7 .45
was very shy -.02 -.06 .02 -17 41
needed to spend more time with other

children .03 24 A2 -.01 31
would grow out of the behaviors 24 -.04 .03 -12 .26

Based upon the item groupings generated from the factor analysis,fscordise
items were combined to create constructs for the Caregiver Empowereasuna and the
Attribution of Autism Symptoms measure. The subscale scores from these ceneémngct
used in the following analyses:

Caregiver levels of empowermeAn independenittest was conducted to examine
differences between the scores of African American and White careginehe two
subscales of the Empowerment measure. On average, the African Ameregineca had
similar scores on the Control-Services Constrivtt(23.29,SE= 4.80) compared to White
caregiversil = 22.62,SE= 4.27), which suggests that the two groups of parents had similar
perceptions regarding their own level of control and the adequacy of servicesutey c
access for their children. The small difference in means was not sagi{it64) = .89p =

.38. The African American caregivers also reported comparable levels ofgrarsee and
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confidence in obtaining services for their children (Confidence-PerseeeCamstructM =
15.55,SE= 2.82) compared to White caregivek$ £ 15.10,SE= 2.80). This comparison
was not significant(156) = .93p = .35. The degrees of freedom are smaller in the
comparison of the latter construct due to the exclusion of cases with missing values
Individual scale items were also examined for group differences, with only odecomg
significant results. A chi-square analysis showed that African Amerar@givers were less
likely to report knowing where to go and who to talk to when needing to get help for their
children compared to White parent$(3, N = 168) = 10.71p = .013.

Levels of worry about initial ASD symptorAs. independent-test was conducted to
examine the differences between the scores of African American ane ¥dhagivers on the
Level of Worry measure. Similar levels of worry were reported bicah American i =
16.42,SE= 4.41) and White caregivel(= 16.36,SE= 4.66). The results of the test were
not significantt(166) = .08 p=.93. Analysis of individual items did not show group
differences on caregivers’ responses.

Attributions of symptomindependent-tests were conducted to examine differences
between the scores of African American and White caregivers for alidnstructs of the
measure. Similar patterns of attributions for initial autism-relatetbsyms were reported
for both African American and White caregivers. The results did not reachicagoe for

any of the five constructs (see Table 4.6).
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Table 4.6: Group Comparisons of Five Constructs on Attribution Meastiests

African-American White
Constructs

M SE M SE t p df
Behavioral (BP) 6.06 1.27 5.70 15 1.56 A2 111
Alternative (AE) 3.26 .63 3.43 .85 -1.45 .15 323
Family (FF) 3.68 .82 3.64 .94 .29 77 166
External (EF) 4.84 1.13 4.57 .103 1.52 13 166
Experiences (EP) 8.70 1.07 8.40 1.23 1.51 13 166

a - . . .
Differences in degrees of freedom resulting froraqural variances.

While differences were not found between groups on the five constructs, variations
were found for some individual items using chi-square analysis. The followirdgtails

items in which group differences reached significance or trended toward sigoéic

1. There was a significant association between the group membership and whether or
not caregivers attributed initial symptoms to something their chilg/ae) = 4.6,
p=.023 (one-tail). In terms of percentages, 17% of the White caregivers ahttosse

item compared to 6% of the African American caregivers.

2. There was a significant association between group membership and whether or not

caregivers were likely to attribute initial behaviors to their child beiagerthis way
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by God, ¥*(1) = 3.8,p=.038 (one-tail). Indeed, 49% of the African American

caregivers endorsed this item compared to 33% of the White caregivers.

. There was a trend toward significance in the association between groupnst@mbe
and the attribution of initial behaviors to a need for more discipifr¢) = 3.1,
p=.056 (one-tail). The proportion of African American caregivers endorsing this ite

was 58% compared to 43% of the White caregivers.

. There was also a trend toward significance in the association between group
membership and the attribution of initial symptoms to their child being spgfléb),
= 2.8,p=.069 (one-tail). More of the African American caregivers (37%) endorsed

this item than the White caregivers (25%).

. Finally, there was a trend toward significance in the association betwagn g
membership and the attribution of initial symptoms being caused by food allgfgies
(1) = 2.8,p=.07 (one-tail). The percentage of White caregivers who endorsed this

item was 20% compared to 10% of the African American caregivers.
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Research Question 3: Can age of diagnosis be predicted by SES, caregiver empowerment,
level of worry about initial ASD symptoms, attributions of initial ASD symptoms, oitgever

of symptoms?

As a preliminary step to the regression analysis, bivariate Spearman naatitions
were conducted to examine the relationships among the predictor and outcomesvariable
The results show that two of the correlations were significant. Level of wbawt initial
ASD symptoms was negatively correlated with the age of diagnosis of ABI®) = -.22p
=.004. The behavioral construct of the attribution scale was positively cedreldh the
age of diagnosis of ASD(169) = .31p = .000.

As part of the preliminary analysis, the variables of interest wen@iaed for
potential outliers and influence as well as assumptions surrounding homosdgdasdici
multicollinearity. To rule out multicollinearity between the predictorafales, the variance
inflation factor (VIF) was analyzed. A suggested VIF value of 10 (Myers, 1990) or a
average VIF value substantially greater than 1 (Bowerman & O’Connell, ¢®0indicate
mulitcollinearity. The screening statistics for the current regnessialysis did not reveal
any VIF values greater than 10; the average of the values was 2.5. ThaVvamgge VIF
values and potential problems for collinearity arose from constructed dummgy-code
(maternal education) variables. It should be noted that these variablbs efitered into the
regression model as one block in a separate step. Next, the data were sorikameifiyt
outliers and cases of influence on the predictor or outcome variables. Levdusgewere
generated in SPSS and compared to a cut-off value of three times the average leaiee

(.25). This more inclusive cut-off value was used in order to avoid identifyingeiargber
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of outliers (Field, 2005). None of the values exceeded this number or the more conservative
cut-off value of two times the average leverage value (.17). These findingdenti@anone

of the cases were extreme enough to have a significant influence on the independent
variables. A leverage scatter plot generated in SPSS confirmed this observaion. T
studentized residuals were inspected to identify any highly discrepant dlzsesvan the

outcome variable in the context of the regression model. None of the values exceeded the
recommended cut-off score of + 2, indicating that none of the observations weraeext
enough to influence the outcome variable.

The Cook’s and Mahalanobis distances were also examined to detect arof cases
possible concern, because a case with a Cook’s distance value exceedingaenayde
influence on the regression model as a whole (Field, 2005). In the current data, none of the
Cook’s distance values exceeded 1, suggesting that no one particular caséng s
into the model. Of the Mahalanobis measurements, only 6 cases had a distancesatdue gr
than 10 and none exceeded a critical value of 20-22 (values set for a sample size of 100 or
200); values of more than 22 would imply influential cases in the data (Field, 2005)y,Final
residual plots of the predictor and outcome variables were examined to look for ewtlence
homoscedasticity (same residual variances) and linearity. One conattemative
Experiences from the Attribution of Autism Symptoms Measure, showed some
heteroscedasticity but did not appear to be an extreme case. The Durbin-\aison\sas
2.32 (recommended value 1-3, according to Field, 2005), indicating that for any two

observations the residual terms were uncorrelated or independent. Becasssadming of
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the variables did not indicate significant violations to the assumptions of thesiegre
model, no cases were deleted from the analysis.

Regression analysis. A hierarchical regression analysis was conductetieipon
relationship between the predictor variables and the age at diagnosis. Th®pxediables
were: (a) severity (SRS total standardized score); (b) maternaltietattevel (dummy
coded n=4); (c) scores on two constructs measuring caregiver empowermeste gdjer
level of worry about ASD symptoms; and (e) scores on five constructs measering t
attribution of ASD symptoms. In this study, maternal educational level sesvaday for
socioeconomic status. Sequential entry of predictor variables into the model ecsipas
research showing that a child’s level of functioning or severity of symptooia-{chel et
al., 2006; Mandell, et al., 2005) and SES (Mandell et al., 2005) may influence age at
diagnosis. Race was not included in the model as a variable because it was@xamine
independently and did not distinguish between the two groups on the outcome variable, age
of diagnosis, or any of the researcher developed measures (i.e. intetoral) fanor did the
race variable have a significant correlation or association with the outcomble.

The predictors were entered into the model in three steps: first the SR doeal
next the dummy- coded variables for maternal educational level, and fnalgs on the
researcher-developed measures of internal caregiver-related faetotsvo constructs of
both Caregiver Empowerment and Level of Worry measure, as well as fiveuctsmsirthe
Attribution measure).The final model included all 13 predictor variables and gvaicsint,
with R2 = .22, F (8, 142) = 4.22, p = .000 and adjusted R2 = .15. It thereby explained

approximately 22% of the variance associated with the outcome variable ofchggnaisis.
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The first step of the model trended toward significance and the last ste@tstgally
significant. The first block (SRS; severity) resulted in an R2 = .019, F clianyg4) = 2.91,

p =.090, indicating that severity alone only explained 2% of the variance in age of diagnosis
The second block (maternal educational levels) did not produce significant changé3R,

F change (4, 150) = .61, p = .653; thus, maternal educational level only explained an
additional 1% of the variance in age of diagnosis. Finally, entry of the third block
(Empowerment, Level of Worry, and Attributions) produced a significant change in R2 as
shown by the final model summary stated above. Individual examination of parameter
estimates revealed that only three of the variables were signifieastbciated with the age

of diagnosis of ASD: (a) SRS total scaled scores or child severity (lojiveene Level of
Worry about ASD symptoms, and (c) caregivers’ Attribution of Initial Aut&ymptoms to

behavioral problems. A summary is provided in Table 4.7.

Table 4.7: Hierarchical Regression Predicting Age of Diagnosis of ASD

Variables B SEB B
Step 1

Constant 18.20 16.13

SRS total scaled score .34 .20 14
Step 2

Constant 21.154 19.06

SRS total scaled score .32 .20 13
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Variables (continued. B SEB p
Maternal Education Levels:
High School Diploma or GED -2.85 10.31 .04-
Some College 2.37 9.70 .05
Associates Degree -6.34 10.10 -.10
Bachelors and Beyond -2.32 9.37 -.05
Step 3
Constant 9.86 25.89
SRS total scaled score 42 .20 .18*
Maternal Education Levels:
High School Diploma or GED -1.87 9.81 03-.
Some College 2.38 9.18 .05
Associates Degree -4.02 9.46 -.07
Bachelors and Beyond -5.61 8.83 -.13
Caregiver Empowerment:
Control-Services Construct .09 .46 .02
Confidence-Perseverance Construct 44 71 .06
Level of Worry About ASD symptoms -1.39 41 29%*
Attributions of ASD symptoms:
Behavioral Problems 4.64 1.19 31
Alternative Explanations -3.78 2.28 -14
Family Factors -2.43 2.05 -.10
External Factors 1.35 1.67 .07
.92 1.41 .05

Experiences-Personality Factors

Note. B = .02 for Step 1A R? = .01 for Step 2ps >.01);A R? = .18 for Step 35 < .001)

*p < .05; *p <.001



Partial residual plots of the outcome and predictor variables were produced dering t
regression analysis, in the form of scatterplots of the residuals for theneuteriable and
each of the predictors when regressed separately on the remainingopsg@ietid, 2005).
These plots also show the linear relationship between the outcome variablediage@gis)
and the predictors, providing a graph of the gradient of the regression line. Figures 4.12
4.14 show the partial residual plots for the significant predictor variablagemt¢o the

regression model.

Figure 4.12: Partial Residual Plots for the Outcome Variable and SRS Tal@lS®ores

Age of Diagnosis (Rescaled)

SRS Total Scale Scores (Rescaled)
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Figure 4.13: Partial Regression Plots for the Outcome Variable anddférry Scores

Age of Diagnosis (Rescaled)

-10 -5 0 5 10
Lewvel of Worry Total Scale Scores (Rescaled)

Figure 4.14: Partial Regression Plots for the Outcome Variable and Beh&oasdruct

75

Age of Diagnosis (Rescaled)

Behaviaral Construct Scale Scores (Rescaled)
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Correlations of Independent and Outcome Variables with Demographic Variables

This study also examined relationships among variables that may help etsplain i
findings. Several significant correlations were found among some of the demaographi
independent, and outcome variables. Table 4.8 summarizes correlations among the

demographic and outcome variables.

Table 4.8:Correlations among Outcome and Demographic Variables

Demographic Variables Age at Diagnosis
Child’s current age A4x*
Child received another diagnosis prior to an ASD diagnosis A40%*

Length of time between talking to the initial professional about
behavioral concerns and receiving a diagnosis 31
Length of time between the caregiver observing concerning

behaviors and speaking with a professional .20*

Note.N = 168. *p < .05 *p< .01

All of the demographic variables shown in Table 4.8 have significant positive
correlations with the outcome variable, age of diagnosis. To summarize, childeemore
likely to have a later age of diagnosis if: (a) they were older, (b) dueyved a different
diagnosis before being diagnosed with ASD, (c) there was a longer perioc: dieiween

seeking help for concerning behaviors and diagnostic assessment for ASD, aed (d) t
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parents reported a longer period of time between seeing concerning behaveeslkang

help from professionals.

Demographic and independent variables were also examined for Pearson or Spaakman r
correlations. The results that were significant and contributed to understémeliongrall
findings are listed below:

1. Caregiver’s report of medical problems during pregnancy, infancy, oraaldyrood
was positively correlated with the child receiving a different diagrogs to an ASD
diagnosisy (167) = .22p = .005. These findings suggest that the presence of other
medical conditions may increase the likelihood that children will receive other
diagnostic labels before ASD is considered or diagnosed.

2. Caregiver’s report of medical problems during pregnancy, infancy, oraraldhood
was also positively correlated with caregiver’s scores on the level oy aoout
autism symptoms measur¢l67) = .18p = .018, indicating the presence of health
challenges associated with pregnancy or early childhood increased thebkielihat
parents would be more concerned about deficits in social-communicative skills.

3. The presence of a cognitive impairment was significantly correlatadavehild
receiving a different diagnosis prior to an ASD diagna$i6?2) = .22p = .005.

4. The presence of a cognitive impairment was significantly correlatadSRRS total
scale score,(162) = .18p = .023, suggesting cognitive impairment is associated with
more severe symptoms of ASD.

5. The length of time between talking to the initial professional about behavioral

concerns and receiving a diagnosis was correlated with a child recaigtifigrent
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diagnosis prior to an ASD diagnosi§168) = .34 p = .000. Such children experienced
a longer lag between the time their parents first spoke to a professional akdhei
diagnosis.

6. Maternal educational level was negatively correlated with canégiseores on the
level of Worry about autism symptoms measuf&66) = -.26p = .001. This finding
suggested that mothers with lower education levels worried more about autism
symptoms than mothers with higher education levels.

7. Maternal educational level was positively associated with inco(h&2) = .49, p =
.000.

8. Income levels were negatively associated with the SRS total scagerl64) = -.17,

p =.027, suggesting a tendency for children at lower income levels to exhibit more
severe symptoms of ASD.

9. Caregivers’ scores on the Behavioral Problems construct of the AttributiomiefA
Symptoms were positively associated with a child receiving a diffdraghosis prior
to an ASD diagnosig(168) = .18p = .02. In other words, caregivers who reported
they attributed early autism symptoms to behavior problems also were kebyedi
report that their children received a different diagnosis prior to their ASDabkéesgy

10. Caregivers’ scores on the Behavioral Problems construct of the AttributiomisfA
Symptoms were correlated with the length of time between the carebisering

behaviors that caused concern and consulting a professi@iéd) = .19p = .017.
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CHAPTER 5

Discussion

The purpose of this study was to identify possible disparities in the age of ds&agnosi
of ASD among a sample of African American and White children in North Caroicha a
provide insight about factors influencing the age of diagnosis of ASD, spdyifiea¢giver
empowerment, perceptions, and beliefs about initial ASD-related symptomstagassial
groups. This discussion will review the major findings, interpret them, rékete to prior
research, and consider some alternative explanations. The clinical rel@fdhe findings
will also be discussed. Finally, the limitations of this study and suggese&stiaiis for
future research will be presented.
Age of Diagnosis of ASD

The current study did not find significant differences in the age of diagnosis of ASD
between African American and White children. Although this finding is consistémiware
recent studies about age of diagnosis of ASD (Mandell et al., 2005; Goin-KocheP@06;
Wiggins, 2005), it is inconsistent with an earlier study by Mandell et al. (2002)anflicts
with the hypothesis that racial-group disparities in age of diagnosis ssilllbged upon
Mandell’s findings.

Several reasons could explain why a significant difference was not foundagetioé

diagnosis among the sample used in the current study. The first and most obviousis that t



sample differs from Mandell et al. (2002), which was majority African Acaa, Medicaid
eligible, and not self-selected, but is more similar to the sample used by Maralel
(2005), which was majority Caucasian, mostly had income greater than 200% above poverty
level, and responded via internet. Similar to the Mandell et al. (2005) sample ppattan
current study were self-selected and had higher income levels (74%taih laousehold
income of more than $40,000). Therefore, this sample may have had more access to
resources and information that could have impacted the families’ abihitges tin earlier
diagnosis for their children. It should be noted, however, that only 52% percent of the
African American families in this study had a combined household income of mare tha
$40,000 (compared to 83% of the White caregivers). Thus, it may not be accurate to
conclude that African American and White families or caregivers intinily $rad the same
access. Caregiver decision to participate in the current study alscan@péen affected by
child-related factors, particularly for the African American groupthke current study,
scatterplots of cognitive 1Q scores revealed that African Americditipants had a bimodal
distribution with proportionally fewer children in the mild to moderate rangesgofitbee
impairment. This discrepancy may be another by-product of self-selection, Aflieea
American caregivers are more apt to participate in researchritcthikelren have either high
or relatively low cognitive functioning.

Another, related explanation for the influence of sample characteristiteetatk
of differences across groups may involve the recruitment source for the ctueint
Participants in the NDRC autism registry are often referred by TEAQGEDSA centers,

both of which provide free diagnostic and assessment services for childrénfet ASD.
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These free, specialized diagnostic services may reduce the incidenegoéluaccess to
comprehensive services that is assumed to be based upon SES. In fact, a lartierpodpor
this sample (75%) was diagnosed at TEACCH or CDSA sites. These sites, wehsgeeific
to North Carolina, may equalize the age of diagnosis across racial groupsstatiis
compared to other states not offering such services. Alternatively, the DG registry
may disproportionately reflect families who have accessed free pubdicesefor their
children with ASD, given the large number of referrals from TEACCH and CBfecs to
the registry.

Third, and beyond the factors directly related to the study participants, is the
possibility of a national system-wide improvement in detecting AtSEdier ages due to
increased awareness and better diagnostic tools. This explanation is supptredveyall
decrease in the average age at diagnosis reported in recent studi€s (atslell et al.,
2005; Goin-Kochel et al., 2006; Wiggins, 2005) compared to earlier studies (Howlin &
Moore, 1997; Mandell et al., 2002). In fact, there is a clear difference of one to tgaryea
the average age at diagnosis between the earlier and later studies.r@hiestudy shows
evidence of this trend via a positive correlation between children’s age at diagmbsis
current age. Thus, the age at diagnosis was later for children who were oldesamtpis.
Additionally, the overall average age at diagnosis for the sample was between 3zangl 4 y
well below the average age of 6 years reported by Mandell et al. (2002paia Eind
Moore (1997). This system-wide improvement may not only have brought about earlier
identification but may also have closed the gap in age at diagnosis betweemchildre

minority and majority populations.
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The above reasons may patrtially explain why the current study did not find
statistically significant differences in age at diagnosis betwag&al rgroups; however,
whether the six-month difference between diagnosis of White and African denethildren
is clinically significant must be considered. Full attention to this questionresgqronsulting
studies that have examined longitudinal outcomes (e.g. skills, educational pigd€méor
children who were diagnosed and/or entered early intervention at younger agest 8tone e
(2006) found higher cognitive and language skills for children who were diagnosed earlie
and received more hours of speech-language therapy between ages 2 and 3. g ¢heir a
follow-up, this team found that children in their higher outcomes group had been diagnosed
slightly earlier and received more speech-language therapy lbedges 2 and 3. By
contrast, children in the lower outcomes group had been diagnosed slightly later asedirece
less hours of speech-language therapy between ages 2 and 3. Proportionally, theahajorit
the children (70%) diagnosed prior to 30 months were in the higher outcomes group at age 9,
while the majority of children (72%) identified after 30 months were in the low o@som
group.

Another well-known study (Harris & Handleman, 2000) documenting relationships
between age of admission into an intervention program and eventual school pldoemdnt
that children who started the program at earlier ages (prior to 48 months) arerekely to
be placed in inclusive regular education settings than those who started latlarlySim
Harris and Handleman also found a correlation between higher IQs (at admassidajer
outcomes (placement in regular education settings). Although they did not find atemmrel

between age and cognitive functioning at the beginning of the program, am@&ssoc
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between starting age and IQ was found when children left the program. In otidsr the
children who started the program when they were younger had higher IQdatghsthen
those who started later.

It appears that younger ages or higher cognitive and languageaskile start of
intervention services can influence gains in skills and functioning at later Hye above
studies indicate that even slight differences in age at diagnosis andweogkiits may equal
large effects for younger children. The six-month difference in age atadiggiound in the
current study can translate to 52 hours of direct early intervention sef@ide® hours per
week) or 78 hours (at three hours per week). Also, these estimates do not inclutemiace
into specialized preschool programs, or parent-provided intervention, both of which would
further increase the hours of intervention an identified child could receive in a sik timoat
period. Because initial IQ scores are beyond clinical control, factorsasugtunger ages at
identification and increased amounts of intervention should be maximized. Given that
Turner et al. (2006) observed average differences of only 4 months in age of diagdosis
71 hours of speech and language therapy (between ages 2 and 3) between the higher- and
lower-functioning groups, a six-month delay in diagnosis could very well beatlnic
significant especially in terms of later outcomes.

Caregiver Empowerment

As with the findings about age at diagnosis, the current study did not find differences
between African-American and White caregivers on the Caregiver Emp@nemeasure.

The groups responded similarly to a majority of the items, with the exception of cioanAf

Americans were less likely to report knowing whom to consult and where to gohelget
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for their children. This difference resonates with findings of another study abcess to
healthcare health services for children with ASD. According to Liptak €G08), African
Americans and Latinos were more likely to have difficulty obtaining inspdmnedical
advice by phone and were less likely to receive timely medical care. Orhdrénand, the
Liptak (2008) study also found that African American children did not have difficulty
obtaining care from a specialist. It may, however, take African Amermagivers longer to
find an entry point into those specialized services based upon findings from the dudent s

Instrument design and collection methods could partially explain whyetifes
were not found on the measure as a whole; rather than assessing pre-diagelssis was
designed to measure current levels of Caregiver Empowerment. Having aithikB, in
and of itself, may positively influence the overall empowerment leveld chi@givers. For
example, parents who learn about their child’s diagnosis may access resogrsepport
(Mansell and Morris, 2004), which makes them feel more empowered. Resources can
include advice from other parents and professionals, family support, and interventign. Thus
although pre-diagnosis differences in empowerment may exist, parentseexesri
following their child’s ASD diagnosis could equalize the overall feelingsrmgfaaverment or
abilities to obtain services for their children.

Caregiver Level of Worry

The current study found no race-based differences between caregivdssobfeve
worry about autism symptoms, which indicates that both groups may have had sweisr |
of worry about ASD-related behaviors. However, this finding may be explained by

limitations in the instrument’s ability to measure underlying diffeesrizetween African
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American and White parents/caregivers. According to Devellis (20033 sscapacity to
measure variability between respondents is improved by an increase in ther miintems
and response categories. In the current research, eight items in threecavegy measure
provided three response categories, which may have reduced the potential to detect
differences between the two racial groups under examination.
Attribution of Symptoms

As with the other two researcher-created measures, group differeneasotver
observed between the five constructs in the caregiver’s attributions of sympeasare.
Again, this may be due to the design of the pilot instrument (e.g. number of response
categories, number of items in each construct, and wording). Although differeneasotve
found among the constructs, comparisons of individual items demonstrated variability
between the groups. For example, White caregivers were more likely theanMmerican
caregivers to endorse the attributions related to nutritional or dietarg.i$3né¢he other
hand, African American caregivers tended to be more likely to attribtitd imehaviors to
two of the behavioral problem items (being spoiled and needing more discipline).téhe lat
finding is similar to other studies reporting that African American motuersnore likely to
attribute certain child behaviors to behavioral problems such as being spoileblbmrst
(Bussing et al., 1998; Reznick, 1999). African Americans in the current studylsenmore
likely to attribute initial troubling behaviors to their child being made thig lyaGod,

which is also similar to findings of previous studies (Cohen et al., 1998; Cauce et al., 2002).
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Regression Findings

The factors shown to be associated with age at diagnosis were severityholidtke ¢
(current) symptoms, level of caregiver worry about early ASD-relateght®yms, and the
attribution of pre-diagnosis symptoms to behavior or discipline problems. The cuudnt st
shows that severity alone did not account for much of the variance in age at diagnosis; in
fact, its impact did not reach statistical significance until the third stdpeiregression
analysis. These findings support the importance of caregivers’ rolegyindeatification
and provide insight about which factors may hinder or promote earlier detection oflASD
the past, studies investigating events leading to caregiver concernsmvier by variables
that examined general child-related characteristics (e.g. itsewveedical conditions,
functioning). Similar to the current study, previous research found that ggBaghdadli et
al., 2003) or the presence of medical problems or cognitive impairments (De Giacomo &
Fombonne, 1998) influence concerns about child development.

The association between caregiver variables and children’s age at didgasos
implications for professional surveillance of developmental concerns retef&i.
Parents’ beliefs and reactions to ASD-related symptoms may shape howethenyt pheir
concerns to physicians. As demonstrated in the current study, the children of waents
attributed ASD-related symptoms to discipline-based behavioral problemsnoezdikely
to receive a later diagnosis. This finding may be the consequence of parentsqyese
concerns in a way that minimizes their complexity or influences physi@asessment of
them. In another scenario, attributions of behaviors to behavioral problems may have

deterred parents from raising their concerns to their child’s physicianjrmgsn parents
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attempting to deal with the behaviors on their own. Either way, it has importantaigoiis
for early diagnosis because previous research has shown that physiciass hkelly to
refer children for comprehensive ASD testing if behaviors are disruptive orrdppea
related to behavior problems (Sices et al., 2004). Furthermore, if parents Hedietreir
children’s behaviors are related to behavior problems instead of an underlyinglnssdiea
their levels of concerns may be lower, causing them to delay seekttigahadvice or
assistance. Indeed, findings from the current study suggest the magihitadegover
concern is inversely related to age at diagnosis of ASD (i.e., parentgoessd about early
symptoms had children who were diagnosed later).

The current study also found some interesting connections between earetted
factors and demographic variables. For example, although Caregiver Emppoweid not
appear to be directly associated with age of diagnosis of ASD, it mayadan indirect
impact. This possibility is suggested by the negative correlation betwe€arthgiver
Control and Services construct and the length of time between first consultdbion w
professionals and receiving a diagnosis. Parents who reported higher levelsadficont
intervention services received a diagnosis more quickly after speaking pvitfeasional.
Another interesting finding is an association between levels of initial vemiglymaternal
educational levels. Mothers’ levels of worry were inversely relatedyteehieducational
levels (as educational levels increased, initial worry about autistedesymptoms
decreased). This finding is surprising, given that parental concerns aboubvhtheytems
may have required knowledge about typical child development that would be assotiated w

individuals with higher educational levels. An alternative explanation is thafivare with
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lower incomes, as a whole, were reporting on children who were more impacte®by AS
Indeed, the current study found a negative correlation between SRS scoresgveoeeASD
symptoms) and familial income. Thus, levels of worry may have been higher for
parents/caregivers with lower household incomes because they were reportiigren c
who were more affected by ASD. Another explanation is that parents with loveés &
education and income have fewer resources and access to professionals to help #ssm addr
the needs of children showing developmental difficulties, which in turn may leaokéo m
worry about their children’s overall development. By this logic, initial symptoray have
had a greater impact on the families and caregivers with lower incomedwaradienal
levels and thereby increased their levels of worry. In fact, Liptak €2@09) found that
families with lower incomes rated their children’s autism as more seBased upon these
findings, it is clear that the link between concerns and income should be fuhaedxn
future research.
Study Limitations

Some limitations associated with the current study may impact geatmalinf the
results. First, because the study consisted of a self-selected samptaf recruitment
source, there may have been unmeasured differences between familieggnetaip for the
registry or decided to participate in the study and those who did not. Based upon group
comparisons of demographic factors, it does appear the children of studypattichay
have had slightly higher IQ scores and functioning than those whose caregivers did not
participate in the study, and that this difference was of greater magnitude afncag A

American participants. As a group, it also appears that study participatitsAflican
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American and White) may have had a slightly higher average income than thed gener
population. Although it is not uncommon for self-selected research participants to have
higher than average educational levels or incomes (Dillman, 2007), this manthaseced
the outcome of this study. Fortunately, the two main referral sites associte¢dderchosen
recruitment source offer free diagnostic assessment for ASD, which wkelidiéssen the
possibility that the sample is not representative due to access issueslity iogiay for
diagnostic services.

Another limitation related to the representativeness of the sample stemehitdren
who have still have not been identified, children whose parents elect not tqpéetiai
research, or children whose parents are unaware of opportunities to particiesesarch.
These factors may especially affect African Americans or other m@sowho may be at
higher risk for having less access to quality healthcare or diagnestices. Furthermore,
African Americans may be more reticent to participate in studies, inclsdinvgys
(Dillman, 2007), as a result of historically-based mistrust of relseesc

Third, there may have been some response errors as a result of csiregpadiror
“forward telescoping.” It is possible that some parents’ estimationsraimnegders such as
month/year of diagnosis or other temporal events were less accanatetiiers. For
example, a handful of parents had to be contacted for clarification on diagnosis datsebe
they failed to list any information or listed information that was not easgypreted (e.g.,
listing two different years; in this case, if the parents could not be reachekfalodt was to
use the earliest year they supplied). Fortunately in most instances,aresyuers about age

at diagnosis could be clarified by phone.
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Responses to items associated with level of worry or attribution measanegi\(ers’
memories about their own thoughts, behaviors, and attitudes prior to diagnosis) were mor
likely to be affected by “forward telescoping”. For some respondents, pneegiagttitudes
or reactions could have been influenced by post-diagnosis knowledge and concerns. For
example, parents may have misplaced their current worry and knowledge abodftilidisir ¢
play deficits into the requested pre-diagnosis recall period. In surveys tfbi most
response errors likely are related to sincere mistakes, but some respordésizelleen
biased by satisficing or social desirability. Satisficing respondents dseahktto understand
the question completely, just well enough to provide a plausible answer (Tourangeau, Rips
& Rasinski, 2000). In this case, parents or caregivers may not have tried tdhescall t
beliefs or attitudes with enough depth to increase the accuracy of their res@mtes
other hand, social desirability influences when participants feel the o@eesent
themselves in a favorable light (Tourangeau et al., 2000), as when parentsorefuderse
some initial beliefs due to fear of being negatively judged even though thedatem
representative. The current study tried to reduce this potential sourespdrise
modification” by asking parents not to put any identifying information dyrext the
guestionnaires and by using subject numbers. Thus, only the researcher would berdble to li
their questionnaires back to the family if necessary for clarifyjirgging data.

Finally, generalization of this study may also be limited by the use of pilot
instruments that had not been tested before in survey research. Because thesenitssare
a work in progress, measurement error may have been introduced into the dataset. Fo

example, two items in the attribution measure failed to load onto any of tbesfas well as
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weak loading of three other items. Future research using this method should medify t
measure by writing additional items and dropping items that showed little onmoaa@nality
with other items. Additionally, more response categories for both the levelrof and
attribution measures may help to distinguish between racial, ethnic, or other groups of
people. All of the researcher-created instruments will need further examiaad
refinement in additional studies. Limitations were also noted for the othement used in
this study (SRS; Constantino et al., 2003) because some parents with nonverbal cddren h
difficulty completing items that assumed verbal communicative abilities Aesult, parents
didn’t know how to respond to the questions presented on the form.
Clinical Implications

Findings from this study have important implications in the context of clinical
practice and for increasing early diagnosis for children and familiestetbhy ASD.
Having presented evidence showing that attributions and magnitude of concernsaalyout
ASD related symptoms may affect when a child is diagnosed, a worthyoguisstiow can
we influence these internal factors? As demonstrated in the current stiedyyea
attribution of behaviors to another source, such as behavioral problems, can lengthen the
interval between initial observations and diagnosis. According to Koegel et al. (2005), i
important to emphasize the range of symptoms exhibited by very young childisnfar
ASD, including the absence of specific typical behaviors. The absence of emotional
regulation or the ability to calm oneself when upset may indicate underlyintppeental
problems. The current study suggests that both physicians and caregivéxsnaiityfrom

visual examples (e.g. workshops, videos, or trainings) which contrast disruptiveefe®ey
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behaviors with disruptive behaviors exhibited by typically developing children chiltren
with other diagnoses or delays. Indeed, children in the current study with otiaér init
diagnoses, including ADHD, or medical concerns in utero, during delivery, or in early
infancy received later diagnoses. Increasing both physicians’ anclastisii understanding of
the array of behaviors associated with ASD, may lead them to ask parents a taogel@f
guestions and detect symptoms that may resemble other conditions. Thus, much more work
is needed to expand caregivers’ and physicians’ conceptual picture of youngchiltire
ASD.
Suggestions for Future Research

Research looking at the relationship between caregiver factors and tsagfrdSD
should continue, with the goal of eliminating under-identification and late diagnoss. O
suggestion for future studies is examining pre-diagnostic views (perloappérents in the
initial stages of the help-seeking or diagnostic process) and knovdbdge ASD-related
behaviors in caregivers from different racial/ethnic groups. Measuringggeedstic views
would eliminate any potential “forward telescoping” of post-diagnosisidé# and concerns
thereby providing a more accurate picture of individuals’ first impressioASDtrelated
behaviors. Culturally different views about ASD symptoms may be more deéecta
general sample of caregivers who do not possess advanced knowledge about or personal
experience with autism.

Findings from the current study may also have implications in the realanlpf e
intervention. For instance, future studies can examine the influence of “intEcial’'s on

intervention choices and treatment outcomes. The affect of these facyoboe mpaeater for
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younger children whose parents play a significant role in service deligecinician
training and models. Similar to age of diagnosis, caregiver implenwntdtclinician
recommendations and guidelines may be partially determined by atinduwti level of
worry about ASD-related behaviors. Furthermore, internal factors nvaytha ability to
influence caregivers’ perceptions of treatment benefits. For exarhpdeegivers continue
to attribute some ASD-related symptoms to behavioral problems after diaghegisay
believe that other strategies (e.qg. reprimand) will work better than thggested by
interventionists.

Another direction for future research as indicated by the current studgmnsretion
of how community practices influence the identification and referral of chikiliewing
ASD-related symptoms, particularly minority children. While the 6 monthydel average
age of diagnosis for African American children in the current study wasatistisally
significant, it may have repercussions for later outcomes (Turner et &), ZF3@n slightly
later diagnoses can lead disadvantages later in life for minority chiidtie ASD. Previous
research has shown that subtle biases (stemming from racial/cultteedaies) can emerge
if physicians are not using standardized methods to assess behaviors and/alr quareatns
(Begeer et al., 2009) and has also suggested that many pediatricians angrizstitigners
are not using ASD-specific instruments. Worse, a sizable minority areingtarsy
developmental screeners (Dos Reis et al. 2006). Similarly, it will alsogmatamt to
examine how caregivers’ presentation of symptoms, concerns, and requesis ¢anhe
influence recommendations or referrals. If physicians and cliniciansvare af how

variations in attributions/concerns may impact caregivers’ choice of wlestsibing
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possible developmental challenges, they can modify their responses and encourage a mor
in-depth dialogue with parents. Future studies should attempt to identify ifwaication
mismatches or ambiguity in the description of behaviors hinder referrals fpreloemsive
assessments. Reducing biases and interaction barriers related t¢ anttioa
communication differences can only improve surveillance efforts and eddigirfication of
ASD.
Conclusions

The present study provides new information about the importance of parental
concerns and attributions in the quest to identify children at risk for ASD at yoages
While a variety of factors still appear to impact the age of diagnosis of A8Dole of
caregivers cannot be underestimated, especially in the absence of roudisera8ning by
medical care providers. Still, the major findings of the current study suggestefage age
at diagnosis is decreasing for children with ASD. Although statisticallyfeignt
differences in age of diagnosis were not found between groups, African Americaerchil
were diagnosed with ASD an average of six months later than White children. Thisygap m
be large enough to be clinically significant because it may delay dmfyican American
children into El services. Furthermore, examining the reasons for ovefatedies in 1Q
scores and VABS scores between African American children and Whiteechilath ASD
in the recruitment sample of this study is of urgent concern, as it may suggesfrican
American children are negatively impacted by unequal access to eanyntien services

that support better cognitive and adaptive outcomes.
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This study supports the hypothesis that caregivers’ attributions of and reaations
initial ASD-related symptoms impact children’s age at diagnosis of,aBbve and beyond
SES and severity of symptoms. On the other hand, caregiver empowerment seerbe not
as strongly or directly associated with age at diagnosis as previoushithibungay,
however, have more importance after parents have initially expressednsotace
professionals and are on their way to receiving a diagnosis. Parents who are more
empowered may be able to reduce the number of different professionals seenaand ge
referral to a diagnostic specialist sooner. Finally, the current study psaattience for the
importance of regular developmental and ASD-specific screenings byahpauiders,
regardless of caregiver or physician concern. Making these practices roatld eliminate
the potential for lack of awareness of symptoms or biases from eithelveasey

physicians to delay early diagnosis.
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Appendix A:

Caregiver Empowerment Measure

(%]
Q
- = > %)
. (&) S = %
Caregiver Empowerment Scale PS Q = s
z | 5|38 |%
n
1. If I do not get the response | want from one 1 5 3 4
professional, | go to another one.
2. | have the power to get what my child needs 1 2 3 4
3. If I cannot get the services my child needs, | keep 1 5 3 4
trying.
4. |feel sure | can take the steps needed to get servicges 1 5 3 4
for my child
5. Ifitis hard for me to talk with professionals, | can find 1 > 3 4
someone else to help me communicate.
6. My child’'s services are something | control. D
7. Professionals understand me when | tell them about 1 > 3 4
my concerns.
8. |am able to explain myself until my views are clearly 1 5 3 4
understood.
9. | make a difference in the services my child receivep. 1 2 3
10. | know where to go and who to talk to when | need {o 1 5 3 4
get help for my child.
11. If I have a hard time getting any services for my child, 1 5 3 4
| try something different.
12. | feel like I have choices for meeting my child’s needs. 2 3
13. It is easy for me to get the services my child needs. 1 2 3
14. My child receives the type of services he/she needg. 1 2 3
15. It is easy for me find information to help me make 1 5 3 4

decisions for my child.
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Appendix B:

Caregiver Level of Worry Measure

Think back to the time between your child’s' and 3° birthday.

Were you ever worried that your child ...

1. did not respond when you called his or her name?

Not Worried Worried Very Worried
1 2 3

2. did not point at interesting things like a plane in the sky, a fun toy, a céaoon character on
TV, or pictures of people or things?

Not Worried Worried Very Worried

3. often made unusual movements with his or her fingers, hands, or asror showed unusual
body positions?

Not Worried Worried Very Worried

4. did not enjoy or participate in activities, such as games or prend play, like other children
his or her age?

Not Worried Worried Very Worried

5. did not copy or imitate things you did with an object, such as tapping a spoan the table
or feeding a stuffed animal?

Not Worried Worried Very Worried
6. did not look at your eyes/face when you talked to him or her?
Not Worried Worried Very Worried

7. played with objects or toys in an unusual way such as spinning thenminhg them up,
rubbing them, or scratching them?

Not Worried Worried Very Worried
8. did not babble or talk like other children his or her age?

Not Worried Worried Very Worried
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Appendix C:
Caregiver Attribution Measure

When parents first see behaviors that later turn out to be part of an autismtgjpac
disorder, they may have various thoughts about those behaviors. These thoughits m
change over time, however; we are asking that you think back to your initial fsetibout
your child’s behaviors that caused your concern. Again, we will use thealstASDto
refer to Autism Spectrum Disorders.

When my child first showed behaviors that turned out to be ASO,wondered if my child ...

(Circle one for each item)
1. had a medical condition (including one related to how the

brain Works).........oooiii i No, Yes,
2. needed more disCipline .........ccooiiiiiiiiiii No Yes
3. had adisability...........ccooiiii No Yes
4. would grow out of the behaviors................ccooviinnn, No Yes
5. was just a little different from other children.................... No Yes
6. had ahearinglosSs .........ccoooiviiiiiiiii e, No Yes
7. WAS VEIY ShY ... No Yes
8. had a difficult personality ............cccoovviiiiiiii i, No Yes
9. was behaving like another member of my family.............. No Yes
10. was a “late bloomer” or just delayed........................... No Yes
11. might be spoiled ... No Yes
12. WAS UNAEI @ CUISE ..vvieiitiieiie e eie et et e ae e e aeeeens No Yes
13. needed to spend more time with other children................. No Yes
14. was behaving this way because of what he/she ate ...... No Yes
15. was made this way by God...........cccceeeee i, No Yes
16. was being stubborn or disobedient.............................. No Yes
17. had inherited these behaviors...............cooo No Yes
18. didn’t have enough prayer ..........cooooieiii i ceenn. No Yes
19. didn’t have enough love and attention........................... No Yes
20. had afood allergy ........ccovieiii i, No Yes
21. Other No Yes
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Appendix D:
Demographic Survey

Please respond to each of the questions as best you can. Your responses wit be ke
confidential. If you have more than one child with autism, give answers for the oldédd
with autism. We will use the initials ASID refer to Autism Spectrum Disorders. ASD
includes the range of diagnosis applied to children with social communicatidficdities
(such as Autism, PDD-NOS, and Aspergers)

1. Please list the age and gender of each of your children from oldest to youngesiti
and without ASD)

Child Number Gender (M or F) Age (in years) ASD (Yes or No)

1(Oldest)

OO N0 WIN

2. What is your gender?
O Male

O Female

3. What is your age?

All of the following questions are for your oldeshild with ASD.

4. Child’'s Date of Birth: (mm/dd/yyyy)

5. What is your relationship to the child?
O Mother
O Father
O Grandmother
O Grandfather

127



O Other (Specify):

6. a. Was your child born prematurely?
1 No (Go to Question 7)

] Yes l

b. (If yes) How many weeks premature? weeks

7. Were there any significant medical problems during pregnancy, delivery, or eky
infancy with this child?

[J No (Go to Question 8)

O Yes—l

If yes, list specific problems:

8. Does your child have any of the following genetic conditionsZheck all that apply
O Fragile X
O Retts Syndrome
0 Down Syndrome
O Sclerosis
O Neurofibromatosis
O Cognitive Impairments or Mental Retardation
O Other (Specify):

9. What month and year was your child diagnosed with ASD?

Month
Year 200
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10. At the time of diagnosis, what type of medical insurance did you have for your
child? (Check all that apply

[0 No Insurance
O Medicaid

O Health Choice
O Private Insurance (e.g. blue cross, blue shield)
O Other (Specify):

11.Where was your child diagnosed? Gheck On¢

OSchool System

[0 State or Developmental Agency (such as the CDSA-Children’s Developmental
Services
Agencies or DEC-Developmental Evaluation Centers)

OO0 TEACCH (Treatment and Education of Autistic and related Communication
Handicapped Children)

0 Doctor’s Office or Hospital
[0 Private agency/practice (such as a Psychologist or Psychiatrist)
OOther (Specify):

12.Did your child have any other diagnosis before being diagnosed with autn®

O No
O Yes (If yes) What was the diagnosis?
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13. After you started seeing behaviors that later turned out to be part of his/heéASD,
how long was it before you talked to a professional about these behaviorsZhéck
One

O 0-3 months

O 4-6 months

O 7-12 months

0 More than a year

14. After you talked to a professional about these behaviors, how long was it before
your child was diagnosed with ASD? Check On¢

O 0-3 months
O 4-6 months
O 7-12 months

[0 More than a year

15.How many different professionals did you see before your child was diagreaswith
ASD? (Check Ong

0 1-2 professionals
O 3- 4 professionals
[0 5-6 professionals
0 Over 6 professionals

16. Are you Hispanic?

No
Yes

L]
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17. What is your race? Please check the best majch

[]
D ‘ Specify:

18. What is the highest level of education obtained ...

by the child’s mother?

No High School Diploma or GEDD
High School Diploma or GED D
Some college or technical schooID
Associate Degree D
Bachelors Degree D
Graduate or Professional DegreeD

by the child’s father?
No High School Diploma or GED D
High School Diploma or GED D
Some college or technical school D
Associate Degree D
Bachelors Degree D
Graduate or Professional Degree D

19. What is your estimated total household income?

Less than $20,000 per year D
$20,000 to $39,999 per year |_|
$40, 0000 - $59,999 per year |_|
$60,000 to $79,999 per year ||
$80,000 to $99,999 per year ||
$100,000 or more per year D

131



20. Are you employed?
O No
O Part time
O Full time

21. What is your current martial status? Check Ong
O Married

O Living as married

O Divorced

O Single/ Never Married
0 Widow(er)

22. Which of the following best describes where you live€leck On¢
[0 Large city
0 Suburb of city
OO0 Small town or city
O Rural Area

THANK YOU FOR YOUR HELP
Before you complete this survey, is there anything else that you woutdtéikell us about

your experience with your child that we have failed to ask? Please use the bpbm& to
write your comments.
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