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Abstract 

The prevalence of autism in the United States is 1 in 68 children. African American 

children are less likely to receive advance testing to confirm the diagnosis of Asperger’s 

Syndrome (AS) compared to other ethnic groups. The purpose of this study was to 

determine if demographic factors (parental education level, family annual income, marital 

status of custodial parent(s), parent ethnicity, number of children in home, other children 

with disability, family location, mother age at time of birth, gender of child, birth status  

of child, adoption status and age, child order, and other disability) have any predictive  

relationship to AS diagnosis among African American children in the Washington 

Metropolitan area. A quantitative correlational study of a cross-sectional nature was 

conducted using a survey to collect data from parents of children age 3-16 (n= 187) who 

may or may not have a confirmed autism diagnosis. Bronfenbrenner’s ecological theory 

provided an understanding of how environmental factors may be related to a diagnosis of 

AS. Chi-square analyses were conducted and statistically significant higher frequencies 

of diagnosis were found in parents with no other child with a disability, later born 

children, and parents who have been married. Logistic regressions analysis resulted in 

parental marital status being found to be a statistically significant predictor of a child 

having an official AS diagnosis. There is a critical need to train health care professionals 

working in underserved communities where minority groups may reside about AS. 

Results from this study may provide information to develop policies, community-based 

services, and programs that ensure that children can receive an accurate AS diagnosis 

regardless of factors such as race, ethnicity, or socioeconomic status.   
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Chapter 1: Introduction to the Study 

Asperger’s Syndrome (AS) is a neurological developmental disorder 

characterized by impairment in social interaction and a repetitive, stereotyped pattern of 

behavior (American Psychiatric Association [APA], 2000; Leekam, Prior, & Uljarevic, 

2011; Weber, 2008). The National Institute of Neurological Disorders and Stroke 

[NINDS] (2013, 2016) noted that symptomology of AS consists of repetitive behaviors 

demonstrated in children diagnosed with the disorder. AS, also called high-functioning 

autism (HFA), is on the “mild end” of the autistic spectrum with an average to above 

average intelligence and normal development of speech and language (American 

Academy of Child and Adolescent Psychiatry [AACAP], 2013, 2015; NINDS, 2013, 

2016).  

Autistic disorders are conditions that cause developmental delay in basic skills, 

ability to socialize with others, communication, and use of imagination (APA, 2000; 

Baio, 2012; NINDS, 2013, 2016). In 2014, the Centers for Disease Control and 

Prevention (CDC) estimated that the prevalence of AS in the United States is one in 110 

children. Currently, the prevalence of AS in the U.S. is one in 68 children (14.7 per 1,000 

8-year old) (CDC, 2014). African American children are less likely to receive advance 

testing to confirm the diagnosis of AS in comparison to the rate of advanced testing in 

Caucasian children (Gourdine, Baffour, & Teasley, 2011). African American children are 

being diagnosed at a later age because of inconsistencies in diagnostic instruments/tools 

used to make the diagnosis of AS (Gourdine et al., 2011).  
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This chapter presents a synopsis of the background of the problem, statement of 

the problem, nature of the study, and the rationale for this study. The research question 

and hypotheses are also provided. The significance of the study, assumptions, 

delimitations, and the definitions of terms used in this study are provided. Implications 

for social change are provided in this chapter as well. A more detailed discussion of the 

literature is provided in Chapter 2.  

Background 

Autistic disorders are conditions that cause developmental delay in a child’s basic 

skills, ability to socialize with others, communicate, and use of imagination (APA, 2000; 

Baio, 2012; NINDS, 2013, 2016). In 2013, the American Psychological Association 

(APA) removed AS from the American Psychiatric Association’s Diagnostic and 

Statistical Manual of Mental Disorders Fifth edition (DSM-5) and grouped AS with other 

similar disorders under the term Autism Spectrum Disorder to make diagnosis more 

accurate and consistent (AACAP, 2015; APA, 2013). NINDS noted that the ability to 

diagnose (AS is complicated by the lack of a standardized diagnostic test (2013, 2016). 

There are several screening instruments in current use, each with its criteria, and 

depending on what instrument is been used the same child could receive varying 

diagnoses (NINDS, 2013, 2016). In 2014, CDC estimated that the prevalence of AS in 

the United States is one in 110 children. Currently, the prevalence of AS in the U.S. is 

one in 68 children – a 30% increase in 2 years (CDC, 2015).  

Researchers have shown that although AS is diagnosed at the same rate among 

racial groups, African American children are diagnosed later than Caucasian children 
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(Gourdine et al., 2011). African American children that visited a clinician for the first 

time were 2.6 times less likely to receive a diagnosis of AS in comparison to Caucasian 

children (Mandell, Ittenbach, Levy, & Pinto-Martin, 2007). Mandell et al. (2007) found 

that African American children were 5.1 times more likely to receive an adjustment 

disorder diagnosis and 2.4 times more likely to be diagnosed with conduct disorder – 

compared to Caucasian children. Children with AS were diagnosed at 7.2 years compared 

to 3.9 years for children diagnosed with pervasive developmental disorder, and poor 

children received a diagnosis 0.9 years later than those with parental incomes more than 

100% above the poverty level (Mandell & Novak, 2005). Because of delayed diagnosis, 

African American children may require prolong intensive interventions due to variation 

in diagnosis compared to Caucasian children. Differences in diagnosis may be related to 

factors such as ethnicity, culture, variations in parental descriptions of symptoms 

(Nowell, Brewton, Allain, & Mire, 2015; Ravindran & Myers, 2012; Thomas, et al., 

2012), clinician interpretation/expectations, and/or symptom presentation (Gourdine et 

al., 2011; Mandell et al., 2007).  

Researchers have shown that AS can be accurately diagnosed in children as young 

as 2 years old (Charman et al., 2005; Lord et al., 2006; Kozlowski, Matson, Horovitz, 

Worley, & Neal, 2011; Rezendes & Scarpa, 2011); however, diagnoses are usually made 

among school-aged children (Christensen et al., 2016; Filipek et al., 2000; Mandell, 

Listerud, Levy, & Pinto-Martin, 2002; Mandell, Novak, & Zubritsky, 2005a; Pinto-

Martin & Levy, 2004). Delays may be related to inadequate screening practices (Fernell 

& Gillberg, 2010; Giannoni & Kass, 2010; Pinto-Martin & Levy, 2004; Sices, Feudtner, 
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McLaughlin, Drotar, & Williams, 2003), clinicians’ delayed response to parental 

concerns (Caronna, Augustyn, & Zuckerman, 2007; Ozonoff et al., 2009; Steiner, 

Koegel, Koegel, & Ence, 2013; Zuckerman, Lindly, & Sinche, 2015), inadequate 

screening tools/instruments (CDC, 2016; Charman & Gotham, 2013; Dumont-Mathieu & 

Fein, 2005; Huerta & Lord, 2012), and lack of awareness of AS symptoms (Heidgerken 

et al., 2005; Carrington, et al., 2014).  

Disparities in diagnosis at an earlier age for African American children may be 

related to late entry and limited access to specialty care (Feinberg, Silverstein, Donahue, 

& Bliss, 2011; Guevara, Mandell, Rosatin, Zhao, & Hadley, 2006; Mandell et al., 2010). 

Baio (2014) noted that results from the 2010 Autism and Developmental Disabilities 

Monitoring (ADDM) Network Surveillance found that those who were diagnosed with 

AS on their first visit were more likely to be among Caucasian children (14%, p<0.01) 

compared to Black children (4%) and Hispanic children (5%). Caucasian children were 

diagnosed with autistic spectrum disorder at 6.3 years old, compared to 7.9 years for 

African American children, and 8.8 years for Hispanic children (Mandell et al., 2002; 

Daniels & Mandell, 2014). Other researchers have shown that after an accurate diagnosis 

of AS, minority families with limited education or lower incomes had difficulty with 

access to an early intervention system (Gourdine et al., 2011; Thomas et al., 2012).  

Children with AS usually function at a higher level than children with autism and 

tend to display repetitive or what are unusual or eccentric behaviors (AACAP, 2015). 

Classic symptomology of AS include hand wringing and finger twisting, as well as 

unusual preoccupations, and repetitive or restrictive behaviors (Leekam et al., 2011; 
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Ronald, Happe, Dworzynski, Bolton, & Plomin, 2010). The newly revised definition 

includes children who display problems with social communication, social recognition, 

social imagination and understanding, as well as social interaction difficulties (AACAP, 

2015; APA, 2013).  

Children with AS may respond inappropriately to verbal and nonverbal cues, have 

difficulty building friendships with age appropriate peers, be overly dependent on 

routines, sensitive to changes in the environment, or remain focused on a specific item or 

items (AACAP, 2015; NINDS, 2013). Additionally, they often have difficulty interacting 

with others in social situations, social imagination and understanding, or conversations 

(AACAP, 2015; APA, 2000; Dworzynski, Happe, Bolton, & Ronald, 2009; Leekam et 

al., 2011). Another symptom a child with AS tend to possess includes a lack of eye 

contact during communication with other people (NINDS, 2013). For example, they may 

have an inability to maintain facial expressions and gestures or understand the body 

language of others. They may respond inappropriately to conversations or misread 

nonverbal cues. Other limitations include limited range of interest and motor coordination 

problems (Pandit, 2011). One positive aspect of children diagnosed with AS is the ability 

to be exceptionally talented or skilled in an area of interest, such as in music or math 

(NINDS, 2013). 

Problem Statement 

African American children are less likely to receive advance testing to confirm 

the diagnosis of AS in comparison to the rate of advanced testing of Caucasian children 

(Gourdine et al., 2011). As a result, African American children are being diagnosed at a 
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later age and this considerable delay in diagnosis of AS in African American children is a 

major cause for concern (Gourdine et al., 2011; Mandell et al., 2002). Factors that can 

influence the rate of diagnosis of AS among African American children are lack of access 

to healthcare, lack of private pediatricians, high socioeconomic status, parental concerns, 

and family interactions with the health care systems prior to diagnosis (Daniels & 

Mandell, 2014; Zuckerman et al., 2015). Without enhanced parental and provider 

education on early recognition of AS symptoms, there may be a delay in early diagnosis 

and subsequent treatment interventions for children (Daniels & Mandell, 2014). There is 

not a consensus in the research regarding the reasons that African American children are 

diagnosed with AS at a lower rate than Caucasian children. Later diagnosis of AS among 

African American children results in treatments and interventions to be delayed which 

negatively impacts the quality of life going forward (Feinberg et al., 2011; Magana, 

Parish, Rose, Timberlake, & Swaine, 2012; Mandell et al., 2002). The lack of early 

diagnosis of AS in African American children in comparison to Caucasian children is a 

major problem that needs to be addressed by analyzing the predictive relationship 

between demographic factors. If the problem is not addressed, the disproportionate 

under-diagnosis of AS in African American children will continue to rise and the delay in 

diagnosis of AS will continue to cause these children to not get the therapy they need in a 

timely manner (CDC, 2014). 

Purpose of the Study 

The purpose of this study was to determine if demographic factors have any 

predictive relationship in the rate of AS diagnosis among African- American children in 
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the District of Columbia, Maryland, and Virginia (DMV) and if so, to what extent. The 

variables were quantitatively examined using a self-administered survey designed to 

gather information from African American parents of children with and without a 

confirmed diagnosis of AS. A delayed AS diagnosis can result in delayed treatment and 

interventions and prolonged intensive interventions (Gourdine et al., 2011; Mandell et al., 

2002; Mandell et al., 2007). When children with AS do not get the medical care that they 

need, their quality of life can be significantly reduced. The results of this study can 

provide insight into the relationship that may exist between race and other demographics 

factors in the diagnosis of children with AS. Understanding the predictive relationships 

between demographic factors and rates of diagnosis can assist health care providers to 

determine the barriers that various groups; specifically, African Americans may face in 

obtaining a proper diagnosis for their children so that those barriers can be eliminated. 

Results from this study may provide information to develop policies, community-based 

services, and programs that ensure that children can receive an accurate AS diagnosis 

regardless of factors such as race, ethnicity, or socioeconomic status. 

Research Question and Hypotheses 

To explore if there are demographic factors that have a predictive relationship in 

the rate of diagnosis of AS in African American children, the following research 

questions and hypotheses guided this study:  

Research Question 1: What family socioeconomic factors predict the diagnosis of 

Asperger’s Syndrome in African American children who exhibit symptomology of 

Asperger’s syndrome? 
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H01: There are no statistically significant predictive relationships between family 

socioeconomic factors (parental education level and family annual income) and the AS 

diagnosis status of children who exhibit symptomology of AS. 

Ha1: There are statistically significant predictive relationships between family 

socioeconomic factors (parental education level and family annual income) and the AS 

diagnosis status of children who exhibit symptomology of AS. 

Research Question 2: What family structural factors predict the diagnosis of 

Asperger’s Syndrome in African American children who exhibit symptomology of 

Asperger’s syndrome? 

H02: There are no statistically significant predictive relationships between family 

structural factors (marital status of custodial parent(s), parental ethnicity, number of 

children in home, other children in home with disability/chronic illness, where family 

lives) and the AS diagnosis status of children who exhibit symptomology of AS. 

Ha2: There are statistically significant predictive relationships between family 

structural factors (marital status of custodial parent(s), parental ethnicity, number of 

children in home, other children in home with disability/chronic illness, where family 

lives) and the AS diagnosis status of children who exhibit symptomology of AS. 

Research Question 3: What child demographic factors predict the diagnosis of 

Asperger’s Syndrome in African American children who exhibit symptomology of 

Asperger’s syndrome? 

H03: There are no statistically significant predictive relationships between child 

demographic factors (mother’s age at time of birth; gender of child; birth status of 
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child—single/multiple, adoption status, and age of adoption of child; child order in 

family; other disability/chronic disease diagnosis) and the AS diagnosis status of children 

who exhibit symptomology of AS. 

Ha3: There are statistically significant predictive relationships between child 

demographic factors (mother’s age at time of birth; gender of child; birth status of 

child—single/multiple, adoption status and age of adoption of child; child order in 

family; other disability/chronic disease diagnosis) and the AS diagnosis status of children 

who exhibit symptomology of AS. 

Independent variables: For these research questions, the independent variables are 

family socioeconomic factors (parental educational level and family annual income), 

family structural factors (marital status of custodial parent(s), parental ethnicity, number 

of children in home, other children in home with disability/chronic illness, where family 

lives), and child demographic factors (mother’s age at time of birth, gender of child, birth 

status of child – single/multiple, adoption status and age of adoption of child, child order 

in family, other disability/chronic disease diagnosis). 

Dependent variables: The dependent variable is the rate of AS diagnosis (0=no 

official diagnosis; 1=documented diagnosis). 

Theoretical Framework for the Study 

The theoretical framework that was used in this study was Bronfenbrenner’s 

ecological theory (1979). Ecological theory, or ecological systems theory, describes the 

exterior forces that impact human development in relation to the proximity of those 

forces to the individual (Kazdin, 2000). These environmental forces are separated into 
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five systems: the microsystem, the mesosystem, the exosystem, the macrosystem, and the 

chronosystem (Shaffer & Kipp, 2014). Each of these five systems has a role in promoting 

or hindering the rate of AS diagnosis in children. The microsystem describes the 

environmental factors that have the closest proximity to and direct interaction with a 

person (Berk, 2000). These include factors such as home and family, church, school, and 

the neighborhood. These factors may influence people or groups of people to believe 

certain ideas or have certain values about autism, AS, mental health, or doctors and 

medical care in general. The mesosystem describes the interaction or connectedness 

between all the factors that make up the microsystem (Berk, 2000). Churches, school 

systems, and communities may unify to offer support and provide resources for 

healthcare. The exosystem refers to the environmental factors that affect a person but do 

not have a direct part in the person or child’s life (Berk, 2000). These factors may include 

mass media, family, friends, and neighbors, the school board, or health and community-

based services. Families and communities may receive information about AS through the 

media such as television and the internet and make value judgments based on that 

information. The chronosystem describes how these systems change over time, thus 

changing their influence on the person (Shaffer & Kipp, 2014).  

Bronfenbrenner’s ecological theory (1979) was an appropriate theoretical 

framework for this study because it provides an understanding of how environmental 

factors can influence whether an African American child is diagnosed with AS. This 

theory identifies factors such as family dynamics and income, school, and community-

based resources that can influence whether a family has the information, desire, and/or 
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capability to obtain adequate testing to diagnose a child with AS (Bornstein & Bradley, 

2003; Fernell & Gillberg, 2010; Golden & Earp, 2012; Magana et al., 2012). Researchers 

have applied this theory when analyzing the role of environmental factors in families’ 

health outcomes, such as health education, diagnoses, development, use of services, and 

psychological well-being (Bornstein & Bradley, 2003; Golden & Earp, 2012; Shaffer & 

Kipp, 2014). Other theories that were considered for this study were the self-efficacy 

theory (Bandura, 1977) and cognitive dissonance theory (Festinger, 1957); however, both 

theories help to explain internal motivations for behavior and do not aid in understanding 

the outside influential factors affecting behavior as it relates to healthcare. 

Bronfenbrenner’s ecological theory (1979) provided an adequate framework for 

conceptualizing the influence of factors that may have a relationship with the rate of AS 

diagnosis in African American children.  

Nature of the Study 

This research study utilized a quantitative, cross-sectional, correlational design to 

determine the demographic factors that can be used to predict the relationship of AS 

diagnosis in African American children. Data was collected from families living in the 

DMV area using a researcher-designed survey, the Autism Spectrum Screening 

Questionnaire (ASSQ) (Ehlers, Gillberg, & Wing, 1999), and the Childhood Autism 

Spectrum Test (CAST) (Williams et al., 2008). The quantitative method was an 

appropriate research method for this study because it allowed me to effectively analyze 

demographic data (income level, educational level, parental age, marital status, etc.) 

which was represented quantitatively and its relationship with the rate of diagnosis of AS 
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in African American children. To answer the research question, I examined the 

relationships of various demographic factors with the rate of AS diagnosis in African 

American children and determine the predictive relationships of those demographic 

factors and the rate of AS diagnosis in African Americans; therefore, a quantitative 

research method and a multiple logistic regression analysis was appropriate for 

determining if demographic variables can be used to explain the variation in rates of AS 

diagnosis in African American children and, if so, to what extent.  

Definitions of Terms 

 The following terms and definitions are used in this study:  

 Asperger’s Syndrome: Asperger’s syndrome (AS; also known as Asperger’s 

Disorder, or Asperger’s) is a neurological and developmental disorder that affects the 

ability to effectively socialize and communicate (APA, 2013; Leekam et al., 2011; 

Weber, 2008). Children with Asperger’s have an obsessive focus on a topic and routinely 

perform behaviors or task in the same way repeatedly. In 2013, the APA changed how 

Asperger’s is classified in the Diagnostic and Statistical Manual of Mental 

Disorders (DSM-5) and it is now classified as autism spectrum disorders (ASD) (APA, 

2013). AS is considered a high-functioning form of ASD and the symptoms are 

considered less severe than other forms of ASD.  

 Autism Spectrum Disorder (ASD): Autism spectrum disorder is a term used to 

describe various neurological and developmental disorders such as Autistic Disorder, 

Asperger’s Disorder, and Pervasive Developmental Disorder Not Otherwise Specified, 

Rett’s syndrome, Childhood disintegrative disorder, and autism (PDD-NOS) (APA, 
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2013). Characteristics of ASD include repetitive behaviors, social problems that include 

difficulty communicating and interacting with others. There are two types of main 

symptoms that consist of restricted/repetitive behaviors and social 

communication/interaction behaviors (APA, 2013; National Institute of Mental Health, 

2016).  

Felt-stigma (self-stigmatization): Felt stigma can be internal or self-

stigmatization. It denotes shame and discrimination that prevents individuals from talking 

about their experiences or seek help (Scambler, 1998). Felt stigma relates to the feelings 

of shame, embarrassment, or the fear of rejection by others (Gray, 2002). 

Genetics: Genetics refers to genes, heredity, a variation in living organisms. 

When parents pass certain genes to their children this biological process is known as 

heredity (Mandal, 2013). Children acquire genes from their biological parents and these 

genes express specific traits. These traits may be physical for example; hair, eye color, or 

skin color (Mandal, 2013; White & Rabago-Smith, 2011).  

Socioeconomic status (SES; occupation, income, and education level): It is an 

economic and sociological combination of an individuals’ or family’s work experience, 

economic and social position in comparison to others based on income, education, and 

occupation (Conger, Conger, & Martin, 2010). It conceptualizes the social standing or 

class of an individual or group. It also examines the socioeconomic status that reveals the 

inequities in access to resources (APA, 2016).  
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Assumptions 

 In this study, the researcher attempted to better understand if demographic factors 

have a predictive relationship with the rate of diagnosis of AS in African American 

children. There are several assumptions that have been made to conduct this study. 

Firstly, it was assumed that the alacrity of the participants that responded in this study did 

not bias the study. Instead, the assumption was that participants’ in this study were who 

they purported to be, and they completed the survey honestly and accurately. This 

assumption was important to the validity of the study. Secondly, it was also assumed that 

participants were able to use a computer and have access to the Internet; as well as 

possess the skills necessary to use an email account. In addition, it was assumed that the 

respondents’ computer was equipped to access the electronic survey in its originally 

designed form to solicit valid responses to the survey item. This assumption was 

important to the sampling for participants as computer accessibility, or lack thereof, does 

not pose a barrier to participation so that participants’ answers may be regarded as valid 

and depict their actual circumstances. Finally, it was assumed that the ecological theory 

by Bronfenbrenner (1979) was the most appropriate theoretical framework to use in 

determining if there were factors that had a predictive relationship in the rate of diagnosis 

of AS among African American children.  

Scope and Delimitations 

 The research question in this study focused on the factors that had a potential 

relationship with the rate of AS in African American children. The population for the 

study was chosen from the District of Columbia, Maryland, and Virginia area. This area 
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consisted of a high rate of African American families and was a good area to access 

participants for this study. Participants’ included parents who had children age 3 to 16 

years old with and without a confirmed diagnosis of AS or who display symptomology of 

AS in the DMV area. Children with and without a formal diagnosis are crucial to be able 

to analyze the predictive relationships between the rate of AS diagnosis and the 

demographics outlined in the research question. A demographic questionnaire, the ASSQ 

(Ehlers et al., 1999), and the CAST (Williams et al., 2008) were used to collect data for 

this study. Power analysis of 0.85, an alpha level of 0.05, a medium effect size (odds ratio 

= 1.75), Pr(Y=1/X=1) Ho = 0.2, two-tailed test, and a binary X-distribution (Hsieh et al., 

1998) were used to compute the G*Power 3.1.9.2 (Faul, Erdfelder, Buchner, & Lang, 

2009) a post hoc, which yielded a sample size of 187 participants. I aimed to exceed the 

sample size of 187 during recruitment to ensure that there were an equal number of 

participants in each group (with and without a confirmed diagnosis of autism). Other 

researchers used both similar and larger sample sizes (Baron-Cohen et al., 2009; Lai, 

Lombardo, Chakrabarti, & Baron-Cohen, 2013; Rivet & Matson, 2011; Sun et al., 2014); 

therefore, a target sample size of 187 participants was appropriate for this study.  

Limitations 

 There were limitations that may impact this study. The first limitation may be the 

sampling method of participants. Purposeful convenience and snowballing sampling 

methods were used to solicit participants for the study. Snowball sampling aided in 

accessing the target population (Atkinson & Flint, 2001), but this method may also cause 

the participants to not be as diverse as the population they represent. Autism is a broad 
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topic; however, this study was limited to the demographic factors that have been outlined 

in the research questions. Therefore, this was taken into consideration when generalizing 

about the rate of AS diagnosis based on demographics.   

Significance 

Potential outcomes of this study included identifying barriers to early AS 

identification/diagnosis and enhancing strategies to address the need for improved 

recognition and documentation of symptoms of AS among African American children. 

Identifying and addressing barriers to diagnosis may lead to a decrease in the age when 

African American children receive their first evaluation for a diagnosis of AS, so they 

can be enrolled in community-based support services at an earlier age (CDC, 2014). 

Results from this study could raise awareness in parents, teachers, psychologists, speech 

pathologists, and pediatricians regarding the disparities in AS diagnosis so that warning 

signs of AS will not be overlooked. Early diagnosis could lead to access to programs that 

focus on individualized treatment and appropriate interventions to help children function 

more independently and socially (Fernell, Eriksson, & Gillberg, 2013; Lindgren & 

Doobay, 2011). Additionally, individualized treatment plans may be appropriate for 

children who do not have AS; diagnostic tools can aid in the identification of 

symptomology which can be addressed through interventions. The CDC (2014) noted 

that early and accurate diagnoses may lead to future potential of African American 

children improvement in “social interaction, improved communication, social, play, and 

behavioral functioning” (Tek & Landa, 2012, p. 1967) so these children could be able to 

function and enjoy a better quality of life socially.  
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Summary 

 The prevalence of autism has significantly increased over the years and African 

American children are disproportionately being diagnosed at a decreased rate in 

comparison to other ethnic groups (Mandell et al., 2002). There are limited studies 

available on the diagnosis of AS in African American children and the factors associated 

with the rate of diagnosis. By determining if there are factors that have any predictive 

relationships in the rate of diagnosis of AS among African American children; the results 

of this study may help to add pertinent information to the body of knowledge available in 

the literature. Asperger’s syndrome demonstrates deficits in social interaction, verbal and 

nonverbal communication, and repetitive behaviors or interests (APA, 2013). 

Misdiagnosis and being deprived of the opportunity to receive early diagnosis and 

intervention may significantly impact the lives of African American children (CDC, 

2006, 2014, 2016; Mandell et al., 2007). Furthermore, the results from this study may 

assist parents, school administrators, physicians, and other healthcare professionals that 

develop and implement policies for children with autism.  

 Chapter 2 provides an in-depth examination of the literature in relation to the 

factors that may have predictive relationships in the rate of diagnosis of AS in African 

American children. In Chapter 2, I also examine how the various independent variables 

found in the literature is associated with the diagnosis of autism in children. Chapter 3 

describes the methodology that was used to address the research question and conduct 

this study. The chapter also focuses the instruments and procedures that were utilized to 

conduct this study. Chapter 4 provides the analysis and data collection method. It also 
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provides the results of the study, which used a quantitative method to gather data. 

Chapter 5 provides an overview of the research, discussion of the results, and 

implications of the study.  
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Chapter 2: Literature Review 

Introduction 

AS is a neurological developmental disorder characterized by impairment in 

social interaction and a repetitive, stereotyped pattern of behavior (APA, 2000; Leekam 

et al., 2011; Weber, 2008). The NINDS (2013, 2016) noted that symptomology of AS 

consists of repetitive behaviors demonstrated in children diagnosed with the disorder. AS, 

also called HFA, is on the mild end of the autistic spectrum with an average to above 

average intelligence and normal development of speech and language (AACAP, 2015; 

NINDS, 2013, 2016).  

Autistic disorders are conditions that cause developmental delay in basic skills, 

ability to socialize with others, communicate, and use imagination (APA, 2000; Baio, 

2012; NINDS, 2013, 2016). The (CDC, 2014) estimated that the prevalence of AS in the 

United States is one in 110 children. Currently, the prevalence of AS in the U.S. is one in 

68 children (14.7 per 1,000 8-years old) (CDC, 2014). African American children are less 

likely to receive advance testing to confirm the diagnosis of AS in comparison to the rate 

of advanced testing in Caucasian children (Gourdine et al., 2011). African American 

children are being diagnosed at a later age because of inconsistencies in diagnostic 

instruments/tools used to make the diagnosis of AS (Gourdine et al., 2011). 

In this chapter an overview of the theoretical perspective is presented, history and 

behaviors associated with autism and AS is reviewed including the prevalence of autism, 

early diagnosis and intervention services, as well as the economic cost, diagnostic 

process, ethnicity, quality of clinician and school services associated with autism. In 
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addition, factors related to autism and AS is discussed to determine if there are factors 

that have the potential to impact the rate of diagnosis of AS in African American 

children. 

Literature Search Strategy 

The research databases that were searched for recent research related to the topic 

included: JSTOR, Google Scholar, The U.S. National Library of Medicine, and ProQuest. 

The following health-related websites were also searched: The Autism Research Center 

(ARC), AACAP, CDC, and the National Institute of Mental Health (NIMH). The Google 

search engine was used in all cases except when data was specific to use within a 

proprietary search engine or database. Progressive development of keywords occurred 

throughout the process, and initial sets of keywords included: African American health 

outcomes, African American autism, African American diagnosis, autism, autism criteria, 

autism diagnosis tools, African American Caucasian autism, under-diagnosis African 

Americans, ethnic health outcomes, racial disparity diagnosis, health disparity racial, 

and disparity in autism diagnosis among African American and Caucasian. Additional 

keywords and terms such as Asperger’s, autism, black children, ASD, diagnosis and 

autism, child, and youth were later developed and included in the appendix.  

 A review of the literature included health-related websites, peer-reviewed journal 

articles, books, national databases of health statistics, and related research. The period 

reviewed was 1995 to 2015 but 80% of the sources used were from the last 5 publication 

years which restricted the data to the latest developments in autism diagnosis focused on 

racial outcomes. A total of 85 separate works was reviewed and referenced in this study. 
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Approximately 70% of the studies were quantitative and the remaining 30% were 

qualitative or theory related. Research that was addressed includes information about 

African American health outcomes, autism, disparities in racial health outcomes, and the 

difficulty of diagnosing autism due to a lack of reliable tools, and the current role a 

combination of unreliable tools and late diagnosis play in African American health 

outcomes as related to autism.  

Theoretical Framework 

Bronfenbrenner’s ecological theory (1979) was used to conduct this study. This 

theory also known as the ecological systems theory, defines and looks at the child’s 

development within the context of the system of relationships that help form the child’s 

environment. Bronfenbrenner’s theory describes complex layers of environment, each 

influencing the child’s development (Berk, 2000). The ecological system theory describes 

the exterior forces that impact human development in relation to the proximity of those 

forces to the individual (Kazdin, 2000). There are five systems that separates these 

environmental forces: the microsystem, the mesosystem, the exosystem, the 

macrosystem, and the chronosystem (Shaffer & Kipp, 2014). The rate of AS diagnosis in 

children is being hindered or promoted by these five systems. The microsystem describes 

the component that is adjacent to the child and incorporate the structures with which the 

child has the most contact (Berk, 2000). This system beset the relationships and 

interactions a child has with his immediate environment (Berk, 2000). These structures 

include aspects such as home and family, church, school, and the neighborhood. The 

microsystem has the greatest impact on the child. These layers may influence people or 
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groups of people to believe certain ideas or have certain values about autism, AS, mental 

health, or doctors and medical care in general. The mesosystem describes the interaction 

or connectedness between all the factors that make up the microsystem. For instance, the 

connection between the child’s parents and teachers, churches, school systems, and 

communities may unify to offer support and provide resources for healthcare. The 

exosystem is the larger social system that defines the community-based systems and 

activities in which the child does not function directly (Kumi-Kyereme, Awusabo-Asare, 

Biddlecom, & Tanle, 2007). This layer impact the child’s development by interacting 

with some structures in the microsystem (Berk, 2000). These factors may include mass 

media, extended family networks, friends, and neighborhood community context, the 

school board, or health and community-based services. Families and communities may 

receive information about AS through the media such as television and the internet and 

make value judgments based on that information. The exosystem is expected to 

compliment the main role of parents and other family members within this system 

(Kumi-Kyereme et al., 2007). The chronosystem describes how these systems change 

over time, thus changing their influence on the person (Shaffer & Kipp, 2014). Aspects of 

this system can be external (timing of a parents’ death), or internal (physiological 

changes that occur with aging of a child). Children may react differently to environmental 

changes and be more prone to determine how change can influence them (Berk, 2000). 

Bronfenbrenner’s ecological theory (1979) was an appropriate theoretical 

framework for this study because it provided an understanding of how environmental 

factors can influence whether an African American child is diagnosed with AS. This 
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theory identifies factors such as family dynamics and income, school, and community-

based resources that can influence whether a family has the information, desire, and/or 

capability to obtain adequate testing to diagnose a child with AS (Bornstein & Bradley, 

2003; Fernell & Gillberg, 2010; Golden & Earp, 2012; Magana et al., 2012). 

Bronfenbrenner (1979) noted that human development is when a growing person acquires 

an extended, different and valid conception of the ecological environment, and thus 

becomes motivated (p. 27). Several researchers have applied this theory when analyzing 

the role of environmental factors in families’ health outcomes, such as health education, 

diagnoses, development, use of services, and psychological well-being (Bornstein & 

Bradley, 2003; Golden & Earp, 2012; Shaffer & Kipp, 2014). Self-efficacy theory 

(Bandura, 1977) and cognitive dissonance theory (Festinger, 1957) were other theories 

that were considered for this study; however, both theories help to explain internal 

motivations for behavior and do not aid in understanding the outside influential factors 

that affect behavior as it relates to healthcare. This theoretical framework was suitable for 

conceptualizing the influence of aspects that may impact the rate of AS diagnosis in 

African American children.  

Literature Review 

The topics discussed in this literature review includes the diagnosis of AS and its 

prevalence, behaviors associated with AS including demographic factors of income level, 

family structure, geography, socioeconomic factors, education level of parents, 

environment, and genetics.  
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History of Asperger’s Syndrome 

AS is a neurological and developmental disorder characterized by impairment in 

impairment in social interaction and a repetitive, stereotyped pattern of behavior (APA, 

2000; Leekam et al., 2011; Weber, 2008). NINDS (2013, 2016) noted that symptomology 

of AS consists of repetitive behaviors demonstrated in children diagnosed with the 

disorder. Children with AS can range from mild to severe with their symptoms. 

Additionally, children with AS can exhibit serious deficiency in social and 

communication skills. Other behaviors that are associated with AS include: difficulty 

judging personal space and understanding others’ feelings, difficulty reading and 

interpreting social cues, socially and emotionally inappropriate responses (Asperger 

Autism Spectrum Education Network [ASPEN], 2017).  

AS was first described in the 1940s by Asperger, who observed autism-like 

behaviors and difficulties with social and communicative skills in boys who had normal 

intelligence and language development (Autism Society, 2015). Frith described 

individuals with Asperger’s as having a dash of autism (Autism Society, 2015; Frith, 

1989). Asperger’s syndrome was added to the APA Diagnostic and Statistical Manual of 

Mental Disorders (DSM-IV) in 1994 as a separate disorder from autism (APA, 2000). 

Many professionals consider Asperger’s as a less severe form of autism (Boyle et al., 

2011). In 1994, the APA (1994) identified a set of Pervasive Developmental Disorders 

referred to as ASDs. These disorders include Autistic Disorder, Asperger’s Disorder, and 

PDD-NOS (APA, 2013). In 2013, the DSM-5 was realized with significant changes to 

criteria and categories of ASDs (APA, 2013). APA replaced Autistic Disorder, AS and 
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other pervasive developmental disorders with the umbrella diagnosis of autism spectrum 

disorder (APA, 2013; Autism Society, 2014, 2015).  

The logic behind the change from the DSM-IV diagnoses to the DSM-5 diagnoses 

is that there was no consistency in the way AS or PDD-NOS diagnosis criteria was 

applied (Lutz, 2013). The consensus from the task force that included several research 

clinicians that were selected for their expertise in AS and trained in using standardized 

instruments; was that the diagnosis children received depended largely on where they 

were diagnosed (Lutz, 2013). It was hoped that the new DSM-5 criteria would create 

common language clinicians could use when they speak with parents, school systems, 

and other healthcare professionals which will ultimately be helpful for everyone involved 

(Lord et al., 2012). Kite, Gullifer, and Tyson (2013) found that 22% of parents who 

participated in their study supported the proposed DSM-5 changes while 28% of parents 

who participated expressed some level of uncertainty because autism is considered to be 

more severe than AS. Parents also associated negative outcomes with having a child 

diagnosed with AS to chronic stressors, such as the severity of the child’s behavioral 

problems (Abbeduto et al., 2004; Anderson, 2010; Cachia, Anderson, & Moore, 2016; 

Duarte et al., 2005; Hastings, 2003; Rivard, Terroux, Parent-Boursier, & Mercier, 2014), 

or as the stressors cumulate daily (Bristol, 1987; Krakovich, McGrew, Yu, & Ruble, 

2016; Neff & Faso, 2014).  

A diagnosis of AS is typically applied to individuals with no intellectual disability 

or language deficit, pervasive developmental disorder, not otherwise specified (typically 

given to individuals’ who may not meet all the criteria for autism), and childhood 
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disintegrative disorder (applies to children who develop normally and then experience 

severe regression after three years) are now incorporated into the single diagnosis of 

autism spectrum disorder (Lutz, 2013). The decision of the APA to make these changes 

in the DSM-5 has caused some anxiety in parents which range from a mild concern to 

outrage (Lutz, 2013). Over 8,000 people signed an online petition conducted by the 

Global and Regional Asperger’s Syndrome Partnership to denounce the changes made in 

DSM-5 (Lutz, 2013). The Asperger’s Association of New England also received 5,400 

signatures in their petition from concerned parents about the APA’s decision to omit AS 

from a single diagnosis in the DSM-5 (Lutz, 2013).  

Behaviors Associated with Asperger’s Syndrome (AS) 

AS is a lifelong developmental disability defined by diagnostic criteria that 

include deficits in social communication and social interaction and restricted, repetitive 

patterns of behavior, interests, or activities (APA, 2013). The initial signs and symptoms 

of AS are usually not apparent in the early developmental period and social deficits and 

behavioral patterns might not be recognized as symptoms of AS until the child is unable 

to meet social, educational, occupational, or other important life stage demands (Baio, 

2014).  

Children with AS are higher-functioning individuals (compared to children with 

autism) with severe impairments in social interaction, communication, imaginative 

abilities, and tend to display repetitive or what are considered unusual or eccentric 

behaviors (AACAP, 2015). A classic symptom of AS includes hand wringing and finger 

twisting, as well as unusual preoccupations, and repetitive or restrictive behaviors 
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(Ronald et al., 2010). The newly revised definition includes children who display 

problems with social communication, social recognition, social imagination and 

understanding, as well as social interaction difficulties (AACAP, 2015; APA, 2013).  

According to the DSM-5 diagnostic criteria for 299.00 Autism Spectrum Disorder 

consists of three major criteria with subsections that should be met before a diagnosis of 

AS could be made (APA, 2013). ASD is characterized by 1) deficits in social 

communication and social interaction and 2) restricted, repetitive patterns of behavior, 

interest, and activities (APA, 2013). Both components are required for a diagnosis of 

ASD; otherwise, a diagnosis of social communication is made if repetitive patterns of 

behaviors and interest are not present (APA, 2013).  

 Children with AS may respond inappropriately to verbal and nonverbal cues, 

have difficulty building friendships with age appropriate peers, be overly dependent on 

routines, sensitive to changes in the environment, or remain focused on a specific item or 

items (AACAP, 2015; NINDS, 2013, 2016). Asperger’s children often have difficulty 

interacting with others in social situations, social imagination and understanding or 

conversations (AACAP, 2015; APA, 2000; Dworzynski et al., 2009; Leekam et al., 

2011). They also tend to possess a lack of eye contact during communication with other 

people and cannot maintain facial expressions, gestures, or understand the body language 

of others (NIMH, 2011). Other limitations include a limited range of interest and motor 

coordination problems (Pandit, 2011). One positive aspect of children diagnosed with AS 

is the ability to be exceptionally talented or skilled in an area of interest such as in music 
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or math (NINDS, 2013). Children with AS are viewed as naïve, inappropriate, lack 

empathy, and have difficulty socializing and interacting with their peers.  

AS children often misinterpret, and have difficulty understanding, the verbal or 

nonverbal intentions of other individuals’ they are communicating with (Fletcher-

Watson, McConnell, Manola, & McConachie, 2014). APA (2000) found that school-age 

children who have an ability to express themselves verbally may hide the severity of their 

ability to communicate socially. The inability to communicate socially tends to be more 

evident over time in AS children. During adolescence, children may adapt or learn certain 

strengths that they use routinely to assist with their verbal abilities to compensate for their 

deficit (APA, 2000). Social knowledge may allow children diagnosed with AS to have an 

awareness of their language and social skills and may be able to monitor and adjust 

accordingly during an interaction with peers (Baron-Cohen, Tager-Flusberg, & Cohen, 

2000; Chevallier, Kohls, Troiani, Brodkin, & Schultz, 2012; Eren, 2015; Quill, 2002, 

Sillman et al., 2003). Practitioners should ensure that deficiency in social and 

communicative skills related to AS be recognized so an accurate diagnosis is made at an 

early age, so children can receive the appropriate intervention and services at school and 

other community-based centers (Autism Speaks, 2015; Glicksman, 2012; Zwaigenbaum 

et al., 2015). 

Prevalence of Asperger’s Syndrome 

The ADDM Network began collecting data in 2000 to provide estimates of the 

prevalence of ASD and other developmental disabilities (CDC, 2014). The prevalence of 

the ASD has continued to increase since tracking began (Baio, 2014; CDC, 2015). 
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Fombonne and Tidmarsh (2003) conducted a review of epidemiological studies and 

found prevalence rates ranged from 0.03 to 4.84 per 1,000, with the ratio of autism to AS 

averaged 5:1. This, combined with a conservative prevalence estimate for autism of 1.3 

per 1,000, indirectly suggested that the prevalence of AS may be approximately 0.26 per 

1,000 (Fombonne, 2007). Part of the variance in estimates is associated with the 

differences in diagnostic criteria (Mattila, Kielinen, Jussila, & Linna, 2007). However, in 

2012, the estimated prevalence of ASD among 11 ADDM Network sites was 14.6 per 

1,000 children aged 8 years old (Christensen et al., 2016). Continued surveillance by 

ADDM Network is vital to enhance strategies that effectively addresses the need for 

standardized measures. These measures could assist with early diagnosis of children with 

ASD among all ethnic and racial groups. Early diagnosis leads to better outcomes by 

ensuring that children receive services for individualized treatment and programs.  

The prevalence of autism and other developmental disorders has been on the rise 

based on the data that is currently available. The CDC (2014) had estimated that the 

prevalence of ASD in the United States was one in 110 in 2006, which increased to 1 in 

68 by 2010. ASD is approximately five times more common among boys (1 in 42) than 

among girls (1 in 189) (CDC, 2014). Autism is considered the fastest growing 

developmental disability and it is estimated that more than 3.5 million Americans live 

with an ASD (Buescher, Cidav, Knapp, & Mandell, 2014; Christensen et al., 2016). 

Researchers have shown that, among identical twins, if one child has ASD then the other 

child will more than likely be affected about 36% to 95% of the time versus 0% to 31% 

of the time in nonidentical twin pairs (Hallmayer et al., 2011; Ronald et al., 2006; 
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Rosenberg, Yenokyan, McGready, Kaufmann, & Law, 2009; Taniai, Nishiyama, 

Miyahci, Imaeda, & Sumi, 2008). Parents who have a child with ASD have a 2% to 18% 

chance of having a second child who is also affected (Ozonoff et al., 2011; Sumi, Taniai, 

Miyachi, & Tanemura, 2006). Windham et al. (2011) found that disparities exists with 

the prevalence of ASD across racial and ethnic groups, including lower reported rates 

among African American and Hispanic children compared to non-Hispanic White 

children.  

Diagnosis and Intervention Services for Asperger’s Syndrome 

The number of diagnoses of AS has increased in recent years but it is unclear if 

the prevalence has increased in the general population or if clinicians/professionals are 

better at detecting it (Autism Society, 2015). When AS and autism were separate 

disorders under the DSM-IV, the symptoms for both disorders were the same. Children 

with AS do not present with delays in communication and language and to receive a 

diagnosis of AS, a child must have normal language development and normal intelligence 

(Autism Society, 2015).  

Early diagnosis of AS plays a major role for parents and children with autistic 

disorders in terms of receiving intervention and treatment needed to help their ability to 

function independently (CDC, 2015; Christensen et al., 2016; Handleman & Harris, 

2000; National Research Council [NRC], 2001; Wiggins, Baio, & Rice, 2006; 

Zwaigenbaum et al., 2015). Early intervention services have shown to help children from 

birth to three years old learn important skills. These services include therapy to help 

children walk, talk, and interact with others (CDC, 2015). In this context, parents should 
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speak with their child’s pediatrician as soon as possible if they think their child has AS or 

other developmental disorders (CDC, 2015).  

Clinicians and parents should collaborate so that symptoms of AS could be 

observed and monitored for an accurate diagnosis to be made early. According to the 

Autism Society of America (2015), diagnosis of AS and other autistic spectrum disorders 

should be conducted by a multidisciplinary team including but not limited to 

pediatricians, psychologists, psychiatrists, speech pathologists, and other professionals 

with the expertise to diagnose autism. Additionally, health care providers should use the 

criteria set forth by the DSM-5 and the International Classification of Diseases – Tenth 

Edition (ICD-10), together with instruments/tools so that diagnosis of AS can be 

accurately made (Charman & Gotham, 2013; Filipek et al., 2000; Huerta & Lord, 2012). 

Furthermore, clinicians can educate parents on the signs and symptoms of AS and this 

could help children with AS get the interventions and treatments needed that may 

facilitate or influence their achievement outcome (CDC, 2015). Variables such as family 

socioeconomic factors (parental educational level and family annual income), family 

structural factors (marital status of custodial parent(s), parental ethnicity, number of 

children in home, other children in home with disability/chronic illness, where family 

lives), and child demographic factors (mother’s age at time of birth, gender of child, birth 

status of child – single/multiple, adoption status and age of adoption of child, child order 

in family, other disability/chronic disease diagnosis) in the family are important because 

these variables could be essential to determine the diagnosis of AS among African 

American children in the Washington Metropolitan area.  
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Asperger’s Syndrome (AS) Diagnostic Process 

Researchers have shown that Asperger’s syndrome can be accurately diagnosed in 

young children (Charman et al., 2005; Christensen et al., 2016; Lord et al., 2006; 

Rezendes & Scarpa, 2011); however, diagnoses are usually made among children of 

school age (Filipek et al., 2000; Mandell et al., 2002; Mandell et al., 2005a; Pinto-Martin 

& Levy, 2004). Delays may be related to inadequate screening practices (Fernell & 

Gillberg, 2010; Huerta & Lord, 2012; Magana et al., 2012; Pinto-Martin & Levy, 2004; 

Sices et al., 2003), clinicians’ delayed response to parental concerns (Caronna et al.,2007; 

Ozonoff et al., 2009; Steiner et al., 2013; Zuckerman et al., 2015), inadequate screening 

tools/instruments (Dumont-Mathieu, & Fein, 2005), and lack of awareness of AS 

symptoms (Heidgerken, Geffken, Modi, & Frakey, 2005). The National Institute of 

Neurology and Stroke noted that the ability to diagnose Asperger’s Syndrome (AS) is 

complicated by the lack of a standardized diagnostic test (2013). There are several 

screening instruments in current use, each with its criteria, and depending on what 

instrument is been used the same child could receive varying diagnoses (NINDS, 2013).  

Early identification of autistic developmental disorders is crucial to the well-being 

of children and their families (CDC, 2015). Hence, it is imperative that primary-care 

professionals use the recommended guidelines to appropriately screen children for ASD 

(American Academy of Pediatrics [AAP], 2006). Any concerns identified during the 

well-child preventive care visits should be addressed immediately with recommended 

standardized screening instruments. In addition, early identification should warrant 

further developmental and medical evaluation, diagnosis, and treatment including early 
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developmental intervention and services (AAP, 2006; CDC, 2015). Research suggest that 

the Checklist for Autism in Toddlers and the Autism Screening Questionnaire are the best 

screening tools available and the American Academy of Neurology [AAN] and the Child 

Neurology Society [CNS] have both recommended these instruments as effective 

developmental screening tools (2006). Other screening tools include the Ages and Stages 

Questionnaire, BRIGANCE® Screens, Child Development Inventories, and the Parents’ 

Evaluations of Developmental Status (AAN, 2006; CNS, 2006). Due to a lack of 

sensitivity and specificity, the Denver-II (DDST-II) and the Revised Denver Pre-

Screening Developmental Questionnaire (R-DPDQ) are not recommended for primary-

care developmental surveillance (AAN, 2006; CNS, 2006).  

Researchers have shown that autism can be identified by 18 months and a health 

care professional can make an accurate diagnosis that is reliable by the age of 2 (Hess & 

Landa, 2012; Macari et al., 2012; Martinez-Pedraza & Carter, 2009; Landa, Gross, Stuart, 

& Faherty, 2013; Lord et al., 2006; Ozonoff et al., 2010; Zwaigenbaum, 2010). 

Nevertheless, children who could receive an early diagnosis do not receive a diagnosis 

until they are much older (Malhi & Singhi, 2012; Mandell et al., 2005; Lord et al., 2006). 

Due to this delay, children with ASD may not receive treatment and intervention services 

in a timely manner which may greatly improve their overall developmental 

delays/disabilities (CDC, 2015). The American Academy of Pediatrics (AAP) 

recommended that children be screened at 9 months, 18 months, 24 and/or 30 months for 

autism developmental disabilities during regular pediatric well-child visits (2006). They 

have also recommended that pediatricians should screen children who were preterm, have 
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a high risk for ASD, or have a sibling with autism, or if the child present with symptoms 

of autism (AAP, 2015). The Autism A.L.A.R.M. guidelines were developed by American 

Academy of Pediatrics and the American Academy of Neurology to help physicians with 

the autism screening process. This policy was developed to ensure that children receive 

routine and appropriate screening in a timely manner (AAN, 2006; AAP, 2006).  

Diagnostic delays of Asperger’s syndrome and other autistic disorders can be 

significant and may be impacted by the quality of the screening instruments and tools 

used. Thus, it is paramount that physicians use the recommended screening instruments 

and parent questionnaires to assess and diagnose developmental delays in children. Sices 

et al. (2003) found that only 50% of physicians used the recommended screening 

instruments and parent questionnaires compared to other physicians who do not use the 

recommended screening instruments. Bryson, Rogers, and Fombonne (2003) found that 

early diagnosis of autism is often impacted by the lack of early screening instruments.  

There are many diagnostic tools available to assess ASD; however, CDC noted 

that no single tool should be used by itself to make a diagnosis of ASD (2015). 

Diagnostic tools rely on parental/caregiver input or description of their child’s 

development as well as a professional’s observations of the child’s behavior (CDC, 

2015). In some instances, referrals by a specialist may be needed for further assessment 

and diagnosis for some children. These specialists include neurodevelopmental, 

developmental/behavioral pediatricians, neurologists, geneticists, and early intervention 

programs and services (CDC, 2015).  
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Pediatricians should listen to parental description regarding the developmental 

milestones of their children and should avoid ignoring parents’ concerns about 

developmental delays among their children during well-child office visits (Scherzer, 

Chhagan, Kauchali, & Susser, 2012). Radecki, Sand-Loud, O'Connor, Sharps, and Olson 

(2005) hypothesized that fewer than half of pediatric physicians use formal screening 

tools. Bethell, Reuland, Schor, Abrahms, and Halfon concluded in their study that only 

one-fifth of children received parent-centered developmental screening in a 12-month 

period (2011). Additionally, various factors ultimately influence/impact the acceptance 

and practice of early detection and intervention (Scherzer et al., 2012). These factors 

include attitudes of physicians and awareness, ineffective training, and doubtfulness 

regarding early detection or non-acceptance of early treatment (Angie, Zwaigenbaum, 

Nicholas, & Sharon, 2015; Mousmanis & Watson, 2008; Siu, 2016). Pediatricians should 

ensure that all children receive routine and ongoing screening for social-development and 

social relationships. Early and continuous screening could help identify potential 

problems and evaluators should pay attention to delays in social development when 

conducting assessments. Early screening could identify children who may already have 

developmental delays. Earlier diagnosis means earlier intervention, which is closely 

associated with better outcomes.  

In 2013, the American Psychiatric Association’s Diagnostic and Statistical 

Manual of Mental Disorders fifth edition (DSM-5) removed Asperger’s Syndrome from 

the psychiatrist handbook and grouped AS with other similar disorders under the term 

Autism Spectrum Disorder to make diagnosis more accurate and consistent (AACAP, 
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2015; APA, 2013). The main purpose of the DSM-5 is to provide standard guidelines for 

clinicians to use for the diagnosis of different psychological disorders and conditions 

(APA, 2015; Autism Research Institute, 2015). One of the most significant changes to the 

DSM-5 is the separate diagnostic labels of Autistic Disorder, Asperger’s Disorder and 

PDD-NOS which were replaced under one umbrella term Autism Spectrum Disorder 

(APA, 2013). Thus, severity level would be based on the amount of support needed, due 

to challenges with social communication, restricted interests, and repetitive behaviors 

(Lorenz & Heinitz, 2014).  

Stigmatization Associated with Asperger’s 

The diagnosis of Asperger’s syndrome presents challenges for parents as they 

have to cope with the demands associated with their child’s disability and the social 

stigma that comes along with it (Gray, 1993, 2002). Researchers have found that stigma 

affects parents with autistic children (Baxter, 1989; Birenbaum, 1970; Farrugia, 2009; 

Gray, 1993, 2002, 2008; Sarris, 2015; Voysey, 1975). Gray (2002) conducted a study 

about the different types of stigma parents with AS experience and found that 75% of 

parents’ experience felt stigma due to an autistic child. Felt stigma can be internal or self-

stigmatization. It denotes shame and discrimination that prevents individuals from talking 

about their experiences or seek help (Scambler, 1998). Basically, felt stigma relates to the 

feelings of shame, embarrassment, or the fear of rejection by others (Gray, 2002). The 

parents were embarrassed when their child acts socially inappropriate in public (Gray, 

2002). In addition, 50% of parents’ experienced enacted stigma (Gray, 2002). Enacted 

stigma (external or discrimination) refers to the experiences of unfair treatment by others 
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(Scambler, 1998). This stigma refers to the actual rejection or discrimination an 

individual face (Gray, 2002).  

Gray (2002) found that many parents experienced both felt and enacted stigma 

from others and mothers were more likely to experience stigma than fathers (Gray, 2002). 

The author also found that most mothers and a few fathers encountered avoidance, hostile 

staring, and rude comments from others (Gray, 2002). Gray noted that parents of children 

who were more aggressive were more likely to experience stigma than parents of children 

who did not engage in aggressive behaviors (2002). According to Link and Phelan 

(2006), stigma may cause families to avoid seeking AS diagnosis and services for their 

children, or from participating in community activities.  

Economic Cost of Asperger’s Syndrome 

Services related to autism cost the citizens of the U.S. $236-$262 billion dollars 

annually (Buescher et al., 2014). A significant amount of this cost is associated with the 

services provided to adult patients with Asperger’s which accounts for $175-$196 billion 

dollars in comparison to $61-$66 billion for services provided to children (Buescher et 

al., 2014). Lifelong costs could significantly be reduced by at least two-thirds with early 

diagnosis and intervention (Järbrink, 2007). Researchers in Sweden examined the societal 

economic impact and found that societal cost per child were $50,000 annually and 

parents of ASD children spent approximately 1000 hours caring for children with the 

disorder which ultimately impacted quality time spent with family (Järbrink, 2007). Early 

diagnosis is instrumental because treatment and interventions may significantly decrease 

the cost of providing services to individuals diagnosed with ASD. In the U.S. the cost of 
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autism over the lifespan of an individual with an intellectual disability is $2.4 million or 

$1.4 million for an individual without an intellectual disability (Autism Speaks, 2014; 

Buescher et al., 2014). 

The economic burden associated with caring for a child with ASD is substantial 

with most of the cost going towards the educational systems such as special educational 

services (Horlin, Falkmer, Parsons, Albrecht, & Falmer, 2014; Klin et al., 2015; Lavelle 

et al., 2014). The National Center for Education Statistics [NCES] indicated that 

educating a child without ASD averaged about $12,000 annually while it costs 

approximately $8,600 extra annually to educate a child with autism (Lavelle et al., 2014). 

Lavelle et al. (2014) found that parent-reported children with ASD had statistically 

significant higher levels of health care associated visits and prescription use compared 

with children without ASD. Researchers found that ASD accounted for $3,020 (95% 

confidence interval [CI]: $1,017 - $$4,259) higher health care cost and $14,061 (95% CI: 

$4,390-$24,302) higher aggregate non-health care costs and $8,610 (95% CI: $6,595-

$10, 421) higher school costs (Lavelle et al., 2014, p. 520).  

Based on these findings it is vital that children with ASD be diagnosed early so 

that appropriate treatment and interventions could be offered to help them develop to 

their fullest potential. Children born to parents of African Americans who are 

disproportionately affected based on their socioeconomic status may suffer inadvertently 

due to lack of access to quality services (Johnson & Theberge, 2007; Mazurek et al., 

2014; Milteer & Ginsburg, 2012; Nowell et al., 2015). Early intervention helps improve 

the lives of ASD children significantly; therefore, it is paramount that services be offered 
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early. Researchers have suggested that there is a significant economic cost associated 

with ASD and it varies in terms of demographics (Horlin et al., 2014; Klin et al., 2015; 

Lavelle et al., 2014). 

Ethnicity and AS Diagnosis 

Diagnosis by ethnicity. Differences in diagnosis may be related to factors such as 

ethnicity, culture, variations in parental descriptions of symptoms, clinician 

interpretation/expectations, and/or symptom presentation (Gourdine et al., 2011; Mandell 

et al., 2007). When adjusted for age, sex, and the time between Medicaid eligibility and 

diagnosis, Black children consistently spend longer periods under observation before 

being officially diagnosed and beginning treatment (CDC, 2006; Mandell et al., 2002, 

2009). Caucasian children are more likely to receive a diagnosis of autism than African 

Americans (odds ratio [OR] = 0.79; 95% confidence interval [CI] = 0.64, 0.9) and 

Hispanics (OR = 0.76; CI = 0.56, 0.99) (Mandell, 2009). Later diagnosis of African 

American children means that treatment is delayed, and it will take longer for these 

children to receive services that will improve their lives. 

Other researchers have shown that after an accurate diagnosis of AS, minority 

families with limited education or lower incomes had difficulty with access to an early 

intervention system (Feinberg et al., 2011; Gourdine et al., 2011; Magana et al., 2012). 

African American children are also less likely to receive an ASD diagnosis than children 

of any other ethnic background (Mandell et al., 2002, 2009). This is inconsistent with the 

prevalence of autism, which has a statistically consistent presentation across all ethnic 

populations (Durkin et al., 2010). Children of other ethnic backgrounds tend to go 
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misdiagnosed which adds to the disparity. This occurs even when children of other ethnic 

backgrounds meet the same criteria for autistic diagnosis that would occur in White 

children (Ratto et al., 2016; Soto et al., 2014; Yeargin-Allsopp et al., 2003). Racial and 

ethnic disparities extend to other areas of ASD, such as, research, treatment, and 

advocacy. Thus, understanding ASD in all ethnic background could help children reach 

their full potential through early intervention and individualized treatment.  

Thomas et al. (2012) found that White, Asian, and non-Hispanics were found to 

be diagnosed more frequently with autism than black non-Hispanics and Hispanics (12.5, 

14.0, 9.0, and 8.5/1000, respectively). Access to health services that would evaluate and 

positively diagnose autism was negatively correlated with being Black or Latino (Liptak 

et al., 2008). The ongoing body of evidence suggests diagnostic bias when evaluating 

ethnic groups, with White children consistently receiving a higher rate of diagnosis than 

their peers (CDC, 2006; Mandell et al., 2002, 2009; Ratto et al., 2016; Yeargin-Allsopp et 

al., 2003).  

Other factors that illustrate there is a problem with the diagnosis of AS among 

African American children are the lack of access to healthcare, lack of private 

pediatricians, high socioeconomic status, parental concerns, and family interactions with 

the health care systems prior to diagnosis (Daniels & Mandell, 2014). Community 

resources and State policies also play a role in early diagnosis. Without enhanced parental 

and provider education on early recognition of AS symptoms, there may be a delay in 

early diagnosis and subsequent treatment interventions for children (Daniels & Mandell, 

2014; Koegel, Koegel, Ashbaugh, & Bradshaw, 2014).  
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It is important to have a regular primary care physician who can assess the child 

for changes so that an accurate diagnosis can be possible to ensure that early intervention 

and special education services such as an Individualized Educational Plan (IEP) 

(Albrecht, Skiba, Losen, Chung, & Middelberg, 2012; Eldevik et al., 2009; Reichow, 

2012) can be initiated for African American children diagnosed with AS. Early diagnosis 

is critical and education services provided in some rural school districts are under-funded 

(Albrecht et al., 2012). This presents a major challenge in terms of getting the services 

needed to provide early testing. African American children living in poverty are more 

likely to attend a school district that has endured major cutbacks and restructuring due to 

neighborhoods that have experienced foreclosure and thus, funding for services at schools 

may be limited or decreased as a result (Dymond, Gilson, & Myran, 2007; Oliff & 

Leachman, 2012).  

Age of diagnosis by ethnicity. The disparity between White children that receive 

a diagnosis of autistic disorder versus Black children that receive the same is statistically 

significant (Mandell, 2002). White children on Medicaid receive this diagnosis at 6.3 

years of age, while Black children on Medicaid receive it at 7.9 years of age (Mandell, 

2002). White children are more likely to begin treatment for this disorder younger than 

Black children. When adjusted for age, sex, and the time between Medicaid eligibility 

and diagnosis, Black children consistently spend longer periods under observation before 

being officially diagnosed and beginning treatment (Daniels & Mandell, 2014). 

Caucasian children are more likely to receive a diagnosis of autism than African 
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Americans (odds ratio [OR] = 0.79; 95% confidence interval [CI] = 0.64, 0.9) and 

Hispanics (OR = 0.76; CI = 0.56, 0.99) (Mandell, 2009).  

African American children that visited a clinician for the first time were 2.6 times 

less likely to receive a diagnosis of AS in comparison to Caucasian children (Mandell et 

al., 2007). Mandell et al. (2007) found that African American children were 5.1 times 

more likely to receive an adjustment disorder diagnosis and 2.4 times more likely to be 

diagnosed with conduct disorder when compared to Caucasian children (p. 1795). 

African American children are diagnosed later than Caucasian children (Gourdine et al., 

2011). Children with AS were diagnosed at 7.2 years compared to 3.9 years for children 

diagnosed with a pervasive developmental disorder, and poor children received a 

diagnosis 0.9 years later than those with parental incomes more than 100% above the 

poverty level (Mandell & Novak, 2005). Because of delayed or incorrect diagnoses, 

African American children may require prolonging intensive interventions due to 

variation in diagnosis compared to Caucasian children.  

Other researchers also supported the conclusion that disparities in diagnosis at an 

earlier age for African American children may be related to late entry and limited access 

to specialty care (Guevara et al., 2006; Mandell et al., 2010). CDC (2014) also noted 

similar results from the 2010 Autism and Developmental Disabilities Monitoring 

(ADDM) Network Surveillance. They found that those who were diagnosed with AS on 

their first visit were more likely to be among Caucasian children (14%, p<0.01) 

compared with Black children (4%) and Hispanic children (5%) (p. 8). Increasingly, the 

research community found that Caucasian children were diagnosed with AS at 6.3 years 
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old, compared with 7.9 years for African American children (Mandell et al., 2002, p. 

1447).  

They are also more likely to receive this diagnosis than children of any other 

ethnic background. This is inconsistent with the prevalence of autism, which has a 

statistically consistent presentation across all ethnic populations (Durkin et al., 2010). 

Children of other ethnic backgrounds tend to go misdiagnosed which adds to the 

disparity. This occurs even when children of other ethnic backgrounds meet the same 

criteria for autistic diagnosis that would occur in White children (Yeargin-Allsopp et al., 

2003). 

Geography and AS Diagnosis 

Urban children generally are diagnosed with AS earlier than rural children 

(Lauritsen et al., 2014) as rural children receive a diagnosis 0.4 years later than their 

urban counterparts (Mandell, 2005). Urban regions are positively associated with greater 

access to medical care and treatment (Lauritsen et al., 2014). In turn, early diagnosis of 

autism is positively associated with geographic regions where there is a higher 

concentration of neurologists, psychiatrists, and specialists dealing with such disorders 

(Kalkbrenner, 2011). This suggests the need to target specific forms of service wherever 

specialists are not prevalent to diagnose autism at an earlier stage. In general, the 

prevalence of autism in metropolitan areas has increased (Yeargin-Allsopp, 2003). 

However, this may be a result of the greater availability of specialists concentrated within 

an urban region (Kalkbrenner, 2011). Caucasians also tend to be geographically clustered 

together, and that clusters of specialists tend to cluster in these geographic regions. This 
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produces a higher rate of diagnosis within certain geographic regions (Palmer et al., 

2011).  

Socioeconomic Status & Asperger’s Diagnosis 

There is a positive association of AS diagnosis with socioeconomic status (SES). 

Researchers compared diagnostic rates against socioeconomic status, and an increase in 

diagnosis was found to be positively correlated with an increase in SES (Delobel-Ayoub 

et al., 2015; Durkin et al., 2010; King & Bearman, 2011; Nowell, 2015). The existence of 

diagnostic disparity when examining children of differing income levels suggested an 

ongoing diagnostic bias impacting a fair diagnosis of ASD (Durkin et al., 2010). The 

availability of specialists that would evaluate and diagnose autism was negatively 

correlated with poverty (Liptak et al., 2008).  

 Parents from a low SES background reported it was more difficult to have their 

children diagnosed, although these reports were ameliorated by the aid of services such as 

Medicaid (Flores & Lin, 2013; Morsy & Rothstein, 2015). Researchers found the 

ongoing existence of diagnostic bias when examining a separate group of 586 boys and 

girls (Thomas et al., 2012). Thomas et al. (2012) found a positive correlation between 

high SES and ASD diagnosis. Although the gap between diagnosis in high SES children 

and low SES children diminished slightly, the disparity remained statistically significant 

over the years with a median age of autism diagnosis with 95% [confidence interval] CI 

for median by birth cohort (Fountain et al., 2011).  

Children of families in higher income brackets not only received a greater number 

of evaluations but also received an earlier diagnosis than their low SES peer. The 
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association between a higher SES background and access to a greater number of 

specialists was reinforced by Palmer and colleagues (2010) who observed that the density 

of these specialists was concentrated in areas where there were higher populations of 

non-Hispanic Whites, which in turn was associated with higher SES. Other researchers 

confirmed this analysis in their studies and found that children who belonged to a higher 

SES received more services such as applied behavior analysis (ABA) based treatment, 

speech-language therapy (SLT), and occupational therapy (OT), compared to children 

who belonged to a lower SES group and received fewer types of services (Cooper, Heron, 

& Heward, 2007; Irvin, McBee, Boyd, Hume, & Odom, 2012). The body of literature 

suggests an ongoing connection between SES, ethnic makeup, and geography (Cooper et 

al., 2007; Durkin et al., 2010; Flores & Lin, 2013; Irvin et al., 2012; Liptak et al., 2008; 

Morsy & Rothstein, 2015; Thomas et al., 2012).  

Education Status of Parent(s) & Asperger’s Diagnosis 

Examination of education levels of parents revealed another disparity in autism 

diagnosis. Fountain et al. (2009) found that children with highly educated parents were 

more likely to be diagnosed autistic than children of parents with lower levels of 

education. In another study that used ten cohorts of California children based on their zip 

codes, researchers discovered that children of highly educated parents were diagnosed 

with autism earlier than children of parents with less education; and this effect elevated 

over the years as parents’ educational status increased (Fountain, King, & Bearman, 

2011). Autism clustering tends to occur in regions where parental education remains high 

(Van Meter, 2010). Higher education is associated with a higher income level. 
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Researchers have suggested that parents from lower income brackets are less likely to 

seek services, resulting in a lower rate of diagnosis (Eiraldi & Diaz, 2010; McCabe, 

2002; Reyno, & McGrath, 2006). The tie between education and income level is difficult 

to divide and leads to parallel observations of low-income, low-education parents 

experiencing lower access to specialists and a lower rate of diagnosis (Eiraldi & Diaz, 

2010; Fountain et al., 2009; Fountain et al., 2011; McCabe, 2002; Reyno & McGrath, 

2006).  

Environmental Factors & Asperger’s Diagnosis  

Environmental presence of toxins is linked to autism, for example, mercury, is 

positively correlated with a higher prevalence of autistic diagnoses (Dickerson et al., 

2016; Lyall, Schmidt, & Hertz-Picciotto, 2014; Ng, Montigny, Ofner, & Doce, 2017; 

Rossignol, Genuis, & Frye, 2014). In an examination of studies released by the Texas 

Education Department, for every 1,000 pounds of environmentally released mercury, 

there was a 61% increase in the rate of autism (Palmer, Blanchard, Stein, Mandell, & 

Miller, 2006). This association between mercury and autism was reevaluated by DeSoto 

(2007) who detected higher levels of mercury in the blood levels of those diagnosed 

along the autistic spectrum. Epidemiologic evidence has also shown that there is no 

causal relationship between thimerosol-containing vaccines and autism. Despite this 

evidence, concerns still arise over pediatric exposure to mercury and administration of 

vaccines (Hurley, Tadrous, & Miller, 2010).  

Researchers studied the records of over 7000 women in Los Angeles county and 

found that women who were exposed to increased amount of air pollution levels for 
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ozone and particulate matter had a 12% - 15% greater chance of having an autistic child 

than women who lived in areas that had cleaner air and were not exposed to this 

particulate matter during their pregnancies (Becerra, Wilhelm, Olsen, Cockburn, & Ritz, 

2013). Conversely, researchers examined the relationship between traffic-related air 

pollution, air quality, and autism, in the Childhood Autism Risk from Genetics and the 

Environment (CHARGE) study in California among 279 children with autism and 245 

control children with typical development (Volk, Lurmann, Penfold, Hertz-Picciotto, & 

McConnell, 2013). Volk et al. (2013) found that maternal residence at the time of 

delivery was more likely to be living near a freeway for cases than controls. Children 

with autism were more likely to live in areas that had higher exposure to traffic-related 

air pollution during gestation (AOR, 1.98 [95% CI, 1.20-3.31]) and during the first year 

of life (AOR, 3.10 [95% CI, 1.76-5.57]) (Volk et al., 2013). In addition, researchers 

examined shared mechanisms between autism pathophysiology and the effects of 

pesticides exposure, along with neuroexcitability, oxidative stress, and immune functions 

(Shelton, Hertz-Picciotto, & Pessah, 2012). Researchers have suggested a link between 

the environmental presence of mercury, increased levels of mercury in the blood system, 

higher exposure to traffic-related pollution during gestation, and higher rates of autism 

(Becerra et al., 2013; DeSoto & Hitlan, 2007; Palmer et al., 2006; Shelton et al., 2012; 

Volk et al., 2013). Environmental factors were added for background purposes only; 

however, it will not be studied as an independent variable in this study.  
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Country of Origin and Asperger’s Syndrome (AS) 

The prevalence of autism has been reported to be highest among non-Hispanic 

children in the United States (Wheeler, 2014). Researchers at the UCLA Fielding School 

of Public Health found that a mother’s place of birth may be a risk factor of her having an 

autistic child (Becerra et al., 2014). These researchers used data from Los Angeles 

County which consisted of a large amount of racially diverse immigrants. When 

compared to children of White American women, 76% of children of foreign-born Black 

women, Central or South American, Filipino and Vietnamese they had a higher risk of 

autism. African American and Hispanic women children also had a higher risk as well. 

The results of the study concluded that maternal race/ethnicity and nativity were 

associated with diagnosis and severity of autism (Becerra et al., 2014).  

Paternal/Maternal Parental Age at Birth of Child & Risk of Autism 

 Paternal age. Many in the scientific community have increasingly suggested that 

autism is related to certain genetic mutations most likely inherited from the father (Neale 

et al., 2012; O'Roak et al., 2012; Sanders et al., 2012). Researchers completing empirical 

studies have increasingly suggested that autism is most likely associated with parental 

age, specifically, an increased paternal age (Julie, Hamdan, & Rouleau, 2011). Campbell 

and Eichler (2013) used whole-exome sequencing (decodes protein in children and 

parents) a precise method used to detect genetic mutations in multiple genes that may be 

associated with autism. They acknowledged and supported the growing evidence that 

purported that as the father’s age increases that there is an increased chance the child may 

develop some form of autism (Campbell & Eichler, 2013).  
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D'Onofrio et al. (2014) agreed with the findings of increased paternal age and its 

association with autism. These authors found that many psychiatric disorders are higher 

in children born to older fathers. Medical records from 1973-2001 were analyzed and 

researchers found a strong association between a father’s age at childbearing age and 

disorders such as autism, ADHD, and bipolar disorder (D'Onofrio et al., 2014). 

Researchers have indicated that the likelihood of autism continuously increased with 

paternal age. They emphasized that in comparison to a child born to a 24-year-old father, 

a child born to a 45-year-old father was 3.5 times more likely to have autism, 13 times 

more likely to have ADHD, and 25 times more likely to have bipolar disorder (D'Onofrio 

et al., 2014). While researchers have cautioned that although older parents are at an 

increased risk of having a child with autism or other developmental disorders, blaming 

parents should be avoided because there may be underlying factors or mechanisms that 

may cause this increased risk (Autism Speaks, 2015).  

Experts continue to argue that autism spectrum disorders and other developmental 

disabilities vary and may likely be caused by genetics and environmental factors (CDC, 

2015; Huquet, Ey, & Bourgeron, 2013; Liu, King, & Bearman, 2010; NINDS, 2015). 

Genome sequencing continues to be an effective tool for scientists to use to uncover 

specific mutations in DNA associated with autism (Michaelson et al., 2012; Szego & 

Zawati, 2016). Researchers compared siblings with autism and those without autism and 

found that siblings who had autism had two different mutations that disrupted the gene 

SCN2A [Sodium channel, voltage-gated, type II, alpha subunit] (Sanders et al., 2012). 
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SCN2A is a gene that codes for the alpha subunit of voltage-gated, type II sodium 

channels, which is highly expressed in the brain (Tavassoli et al., 2014).  

Other researchers found that genetic mutations in a child with autism were absent 

in both parents and thus were not likely associated with autism (Geschwind, 2011; 

O'Roak et al., 2012; Sanders et al., 2012). Researchers found that fathers’ age, not 

necessarily the mothers’ age, would more likely increase the risk of new hereditary 

mutations in children (Kong et al., 2012). Additionally, each year as the father’s age 

increases at the conception phase of a child it caused two new single nucleotide 

polymorphisms. As a result, researchers conceded that paternal mutations accounted for 

94% and 97% of all the genetic variation that eventually pass on to their child/children 

(Kong et al., 2012). 

Maternal age. Advanced maternal age has been linked to various developmental 

disorders such as Down’s syndrome (Buxbaum & Hof, 2013; Hollander, Kolevzon, & 

Coyle, 2011; Moisse, 2010; Myrskyla & Fenelon, 2012; World Health Organization, 

2015). Researchers at the University of California Davis Health System [UCDHS] 

examined the relationship between parental age of over 12,000 children diagnosed with 

autism between 1990 and 1999 (UCDHS, 2010). They found that the link between 

maternal ages had a statistically significantly higher risk of having a child with autism, 

despite the father’s age (UCDHS, 2010). Mothers over 40 years had a 50% higher risk of 

having a child with autism in comparison to mothers 25 to 29 years old (UCDHS, 2010). 

However, researchers in Iceland disputed this notion and argued that it was the age of the 

father that was more likely to be associated with autism in children (Kong et al., 2012). 
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After researchers compared the whole genome sequences of 78 trios (father, mother, and 

child) they noted that the average father’s age in the study was 29.7 which ranged from 

18 to 40.5 in the trios (Kong et al., 2012). A child in each trio had 63.2 new mutations 

where 55.4 came from the father and 14.2 derived from the mother. Mutations rose 

monotonically with father’s age with 2.01 mutations per year and doubling every 16.5 

years (Kong et al., 2012).  

Conversely, Sandin et al. (2016) recently disputed this notion and claimed it was 

advanced maternal and paternal age that both caused an increased risk of autism among 

children. In their analysis, they found that maternal age, paternal age, and parental age 

gaps all influenced autism risk independently. Rates of autism were 66% higher among 

fathers who were 50 years of age compared to dads in their 20s. Rates were 15% higher 

among mothers who were in their 40s in comparison to mothers who were in their 20s 

(Sandin et al., 2016). Researchers have suggested that there is an association between 

increased paternal age as well as maternal age and autism together with other 

developmental disorders in children born to fathers of an older age (Sandin et al., 2016).  

Family Genetics and Asperger’s Syndrome (AS) 

Autism is a developmental disorder that typically appears before a child turns 

three (Mandell et al., 2005). The causes of autism are unclear; however, researchers have 

begun to identify some risk factors for the disorder (Rodriquez & Thompson, 2015). 

Landa, of the Kennedy Krieger Institute’s Center for Autism and Related Disorders 

indicated that family history is a primary known risk factor for autism (Rodriquez & 

Thompson, 2015). Researchers have found that Autism tends to run in family and having 
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a child with autism increases the risk of having another child with an autistic disorder 

(Bartlett et al., 2014). A study of 79 families with one child with autism and another child 

with a language impairment found that there is a genetic link to autism in children and 

language problems in other family members (Bartlett et al., 2014).  

Parents who have a child with autism have a 2% to 18% chance of having another 

child with autism (Ozonoff et al., 2011; Sumi et al., 2006). Genetic changes in a small 

region of two chromosomes increased the risk of both autism and language impairment 

(Bartlett et al., 2014). This link may explain why half of family members with ASD also 

show some form of language impairment as well (Autism Speaks, 2015). DiGuiseppi et 

al. (2010) suggested that there is a genetic link to autism that includes an increased 

prevalence of chromosomal abnormalities, nervous systems abnormalities, and language 

difficulties which seems to be prevalent in families with autistic children. 

Researchers found that ASD tends to occur more often in people who have certain 

genetic or chromosomal conditions (CDC, 2015; Guerra, 2011; LePage & Courey, 2014). 

Approximately 10% of children with autism are also identified as having comorbid 

conditions such as Down syndrome, fragile X syndrome, tuberous sclerosis or other 

genetic and chromosomal disorders (Cohen et al., 2005; DiGuiseppi et al., 2010; Hall, 

Lightbody, & Reiss, 2008; Zecavati & Spence, 2009). Genetic and genomic research 

could advance understanding into ASD in ways that could lead to improved diagnosis 

and treatment.  
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Sex Differences, Race/Ethnicity and Birth-order of Child & AS 

One of the most predominant features of autism is a higher prevalence in males 

(Baron-Cohen et al., 2011; Bolte, Duketis, Poustka, & Holtmann, 2011; Giarelli et al., 

2010; Szatmari et al., 2012; Werling & Geschwind, 2013, 2015). Boys are affected with 

ASD at a rate of (1 in 42) to (1 in 189) among girls, at least five times more according to 

CDC (2014). The 2010 Autism and Developmental Disabilities Monitoring (ADDM) 

Network surveillance found that the prevalence of ASD based on sex, race, and ethnicity 

differed statistically significantly from the 11 states that provided data. After data were 

combined, the estimated prevalence of ASD among Caucasian children was 15.8 per 

1,000 which was statistically significantly greater among black (12.3 per 1,000) and 

Hispanic children (10.8 per 1,000) (Baio, 2014; CDC, 2014). All states reported a 

significantly higher prevalence among white children compared to Black or Hispanic 

children (CDC, 2014). This information confirmed that White children are often 

diagnosed at a higher rate in comparison to Black or Hispanic children.  

African American families may differ in size, number of siblings and sex 

distribution, birth order and recognizable patterns that create various comparison base on 

an individuals’ situation (Bandura, 1986; 1994). These factors could be statistically 

significantly and may have an impact on the disproportionate rate of diagnosis of ASD 

among African American children in comparison to children from other ethnic groups 

(Bandura, 1994). Giarelli et al. (2010) conducted a population-based cohort study to 

examine sex differences rate among children affected with ASD regarding age at 

diagnosis and other features and found that there were no differences between sex at first 
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diagnosis of ASD or evaluation (Giarelli et al., 2010). However, they confirmed that boys 

were diagnosed with ASD more frequently (OR = 0.76, p = .004) (Giarelli et al., 2010).  

The timing of treatment and intervention may impact or delay early intervention 

which could be crucial for the child’s development (CDC, 2015; Fernell, Eriksson, & 

Gillberg, 2013). Stampoltzis et al. (2012) looked at the developmental, familial and 

educational characteristics of 91 children diagnosed with ASD from a school district in 

Athens, Greece. They found that the boy to girl diagnostic ratios was 4.3:1 while the 

average age of diagnosis was 6 years old which signified a delay in early detection of 

ASD (Stampoltzis et al., 2012). Werling and Geschwind (2015) used recurrence patterns 

in multiplex families and concordance rates in 305 twin pairs from the Autism Genetics 

Resource Exchange (AGRE) to determine if the risk in 1,120 multiplex nuclear families 

followed a female protective model. The researchers chose the first two affected children 

from each family, and randomly selected one autistic twin per pair, as probands (Werling 

& Geschwind, 2015). They found that there was a statistically significantly higher 

recurrence in males (47.5%) than in females (21.1%) and in siblings of female (44.3%) 

versus siblings of male probands (30.4%). (Werling & Geschwind, 2015). They also 

found that sex-differential recurrence was also robust in dizygotic twin pairs 

(males = 61.5%, females = 19.1%) (Werling & Geschwind, 2015).  

Marital Status/Family Structure/Behaviors and Asperger’s Syndrome (AS)  

 Autism spectrum disorders (ASDs) are associated with communication 

challenges, misunderstanding of social cues, and lack of emotional understanding, which 

affects every relationship in the family (Sicile-Kira, 2010). A child diagnosed with an 
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autism spectrum disorder places enormous pressure and stress on the family in various 

ways (Autism Society, 2006; Bluth, Roberson, Billen, & Sams, 2013; Haag, Bird, & 

Weiss, 2016; Meadan, Halle, & Ebata, 2010). Parents and caregivers must place their 

primary focus on caring for children with ASD. These children will need to attend 

doctors’ visit, therapy, and other schedule treatment and intervention sessions. As a 

result, these can put stress on parents’ marriage, work, other children, finances, and 

personal relationships as well as responsibilities (Bluth et al., 2013; Hartley et al., 2010; 

Weiss, Wingsiong, & Lunsky, 2013, 2014). 

It has been estimated that the divorce rate is in the 80% range in families with 

children who have autism (Bolman, 2006). However, Freedman, Kalb, Zablotsky, and 

Stuart (2012) used data from the 2007 National Survey of Children’s Health to explore 

family structures of children with ASD as compared to children without ASD. They 

limited the data to children between the ages of 3 to 17 years and used a sample of 77, 

911 children, of whom 913 were reported to have ASD diagnoses which were a 

representation of children in the U.S (Freedman et al., 2012). The researchers revealed no 

statistically significant difference between the percentage of children with ASD and the 

percentage of children without ASD (64% and 65% respectively) who lived with both 

their biological or adoptive parents, as opposed to living with single parents, step parents, 

etc. (Freedman et al., 2012). In contrast, Hartley et al. (2010) found that the divorce rate 

among parents of children with ASD were 23.5% while parents of children without ASD 

and other developmental disorders were 13.8%. 



56 

 

 

Parents must re-evaluate their lives and priorities because the focus shifts towards 

the child diagnosed with ASD (Autism Society, 2015; Sawyer et al., 2010; Sicile-Kira, 

2004). Financial situations need to be prioritized so money would be available to provide 

treatment and interventions necessary for the child. A child with ASD needs complicates 

familial relationships, especially with other siblings (Gau et al., 2012). Hence, it is 

important for parents to educate and inform other siblings about the diagnosis and the 

complications it may introduce (Brendel et al., 2014). Parents should also help other 

siblings understand the challenges that the child with autism faces. Parents should seek 

help with coping by involving other members of the extended family as well. This could 

be accomplished by creating a network whereby parents and siblings could call upon 

when needed (Autism Speaks, 2015; Desai, Divan, Wertz, & Patel, 2012).  

There are physical and psychological stressors that are associated with having a 

child with ASD (Davis & Carter, 2008). Parent-child conflicts can be a regular 

occurrence for families dealing with an autistic child (Davis & Carter, 2008; Sicile-Kira, 

2004). A child with autism may not be able to express their needs in a manner that is 

understandable, and parents may have to play the guessing game to provide the child’s 

needs (Autism Speaks, 2015, Haney, 2013). In these instances, the child can become 

frustrated and this frustration can lead to aggressive or self-injurious behaviors that 

threaten the safety of the child and other family members. Likewise, parents are 

concerned about stereotypic and compulsive behaviors that may appear peculiar and 

interfere with functioning and learning (Autism Society, 2006; Green, 2013).  
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Individuals that lack appropriate play and social skills may increase the stress 

level for family members (Bluth et al., 2013). These individuals require constant structure 

and the home environment may not be quite feasible to accommodate (Ennis-Cole, 

Durodoye, & Harris, 2013; Weiss et al., 2014). Eating habits of children diagnosed with 

autism can be very stressful for parents as well (Autism Speaks, 2015). Williams, 

Dalrymple, and Neal (2000) found that 69% of ASD children were reluctant to try new 

foods while another 46% had rituals that surrounded their eating habits. Choosing a wide 

variety of foods can be a challenge and becomes very frustrating for parents (Palmer & 

Shore, 2012). All these issues and behaviors are physically exhausting and emotionally 

draining for families (Palmer & Shore, 2012). A child with ASD that display behaviors 

can impact the marital relationship (Bluth et al., 2013). Parents may lack quality time to 

spend together, socialize with other families in the neighborhood, or attend community 

events as a family (Bluth et al., 2013; Thompson, Kerr, Glynn, & Linehan, 2014). 

Maladaptive behaviors may prevent families from these social experiences due to fear of 

being stigmatized by other families who do not understand the challenges of dealing with 

an autistic child (Sicile-Kira, 2006). Researchers have suggested that autism is associated 

with stress and it is a major cause for stressors on family relationships and structure; 

however, more information need to be provided in terms of divorce rate among parents of 

children with autism (Bluth et al., 2013; Davis & Carter, 2008; Meadan et al., 2010). 

Summary 

 Autism is a serious neurological disorder that affects a child’s ability to 

communicate and interact with others. It also impedes a child’s language and 
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communication skills (APA, 2000; Leekam et al., 2011; Weber, 2008). Autism is on the 

rise in the U.S. and the current prevalence is 1 in 68 (CDC, 2014). CDC reported a 78% 

increase in autism prevalence since 2002 (2014). Despite the increased prevalence and 

knowledge of autism, many African American children are not being diagnosed at an 

earlier age in comparison to their Caucasian counterparts (Gourdine et al., 2011). The 

literature suggested that the late diagnosis/identification of autism among African 

American children are due to inconsistencies in the diagnostic process (Gourdine et al., 

2011). In fact, while the DSM-5 is used by medical and other professionals to diagnosed 

autism, children from a low socioeconomic status may be disproportionately affected due 

to lack of a primary care physician, health care insurance, and other community-based 

services.  

 The literature also suggested that demographic factors may have a predictive 

relationship in the diagnosis of ASD among African American children. Variables such 

as family socioeconomic factors (parental educational level and family annual income), 

family structural factors (marital status of custodial parent(s), parental ethnicity, number 

of children in home, other children in home with disability/chronic illness, where family 

lives), and child demographic factors (mother’s age at time of birth, gender of child, birth 

status of child – single/multiple, adoption status and age of adoption of child, child order 

in family, other disability/chronic disease diagnosis) are important to consider when 

diagnosis of ASD is made. The literature also suggested that early diagnosis of ASD is 

crucial for intervention and treatment that could help children learn important skills to 

meet their daily needs (CDC, 2015). When a diagnosis is delayed for African American 
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children, this could delay interventions and treatments that could help the child develop at 

a functional level (CDC, 2015). In this instance, it is imperative that a multidisciplinary 

approach is conducted to include psychologists, psychiatrists, pediatricians, speech 

pathologists, occupational therapists, and other professionals who could accurately make 

a diagnosis of ASD (Autism Society, 2015).   

 Several studies have addressed the independent variables economic status 

(Buescher et al., 2014; Järbrink, 2007; Lavelle et al., 2014), and ethnicity (Becerra, 2014; 

CDC, 2014; Gourdine et al., 2011; Guevara et al., 2006; Mandell et al., 2007; Mandell & 

Novak, 2005; Mandell et al., 2010) individually as it relates to the disparities in early 

diagnosis of ASD among African American children. This evident gap in the literature 

was clearly addressed by this study.  

Furthermore, there were studies that examined maternal and paternal age (Julie et 

al., 2011; Campbell & Eicher, 2013; D' Onofrio et al., 2014), genetics (Bartlett et al., 

2014; Cohen et al., 2005; DiGuiseppi et al., 2010; Hall et al., 2008; Zecavati & Spence, 

2009), geography (Kalkbrenner et al., 2011; Mandell, 2005; Palmer et al., 2011; Yeargin-

Allsopp, 2003), socioeconomic status (Durkin et al., 2010; Liptak et al., 2008; Thomas et 

al., 2012), educational level (Fountain et al., 2010; Van Meter et al., 2010), sex 

differences and race (Baio, 2014; Giarelli et al., 2010), and marital status (Bolman, 2006; 

Freedman et al., 2011; Williams et al., 2000) individually as they pertained to the 

diagnosis of ASD. However, an extensive research of the literature did not reveal any 

study that had examined the above variables together or how they may/may not have a 

predictive relationship in the diagnosis of ASD. This study may contribute or fill the gap 
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in the literature by examining these variables together, using the Bronfenbrenner’s 

ecological systems theoretical framework to address the lack of early diagnosis of AS 

among African American in comparison to Caucasian children. This study analyzed the 

predictive relationship between (1) family socioeconomic factors, (2) family structural 

factors, and (3) child demographic factors, and how these factors may be related to the 

diagnosis of AS among African American children in the Washington Metropolitan area.  

Chapter 3 described the methodology that was used to address the research 

question. Chapter 3 also discussed the procedures and instruments related to this study. 

The research design used in this study was also described.  
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Chapter 3: Research Methodology 

Introduction 

African American children may not reach their full capability due to misdiagnosis 

of AS and could be deprived of an opportunity to receive adequate treatments or 

interventions (CDC, 2006; CDC, 2014; Mandell et al., 2007). The purpose of this 

research study was to determine if there are socioeconomic and demographic factors such 

as parental age at birth of a child, educational level, income level, and parents’ ethnicity 

that are related to the diagnosis of AS in African American children. This chapter 

includes a description of the research design, the participants, instruments created and 

utilized to conduct this study. 

Research Design & Rationale 

Research Questions & Hypotheses 

 To explore if there are demographic factors that have a predictive relationship in 

the rate of diagnosis of Asperger’s Syndrome (AS) in African American children, the 

following research question and hypotheses guided this study:  

Research Question 1: What family socioeconomic factors predict the diagnosis of 

Asperger’s Syndrome in African American children who exhibit symptomology of AS? 

H01: There are no statistically significant predictive relationships between family 

socioeconomic factors (parental education level and family annual income) and the AS 

diagnosis status of children who exhibit symptomology of AS. 
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Ha1: There are statistically significant predictive relationships between family 

socioeconomic factors (parental education level and family annual income) and the AS 

diagnosis status of children who exhibit symptomology of AS. 

Research Question 2: What family structural factors predict the diagnosis of AS 

in African American children who exhibit symptomology of Asperger’s syndrome? 

H02: There are no statistically significant predictive relationships between family 

structural factors (marital status of custodial parent(s), parental ethnicity, number of 

children in home, other children in home with disability/chronic illness, where family 

lives) and the AS diagnosis status of children who exhibit symptomology of AS. 

Ha2: There are statistically significant predictive relationships between family 

structural factors (marital status of custodial parent(s), parental ethnicity, number of 

children in home, other children in home with disability/chronic illness, where family 

lives) and the AS diagnosis status of children who exhibit symptomology of AS. 

Research Question 3: What child demographic factors predict the diagnosis of 

AS in African American children who exhibit symptomology of AS? 

H03: There are no statistically significant predictive relationships between child 

demographic factors (mother’s age at time of birth, gender of child, birth status of child—

single/multiple, adoption status and age of adoption of child, child order in family, other 

disability/chronic disease diagnosis) and the AS diagnosis status of children who exhibit 

symptomology of AS. 

Ha3: There are statistically significant predictive relationships between child 

demographic factors (mother’s age at time of birth, gender of child, birth status of child—
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single/multiple, adoption status and age of adoption of child, child order in family, other 

disability/chronic disease diagnosis) and the AS diagnosis status of children who exhibit 

symptomology of AS. 

Independent variables: For these research questions, the independent variables 

were family socioeconomic factors (parental educational level and family annual 

income), family structural factors (marital status of custodial parent(s), parental ethnicity, 

number of children in home, other children in home with disability/chronic illness, where 

family lives), and child demographic factors (mother’s age at time of birth, gender of 

child, birth status of child – single/multiple, adoption status and age of adoption of child, 

child order in family, other disability/chronic disease diagnosis). 

Dependent variables: The dependent variable was the rate of AS diagnosis status 

(0=no official diagnosis; 1=documented diagnosis). 

Research Design 

This research study utilized a quantitative, cross-sectional, correlational design to 

determine the demographic factors that can be used to predict the relationship of AS 

diagnosis in African American children. As the dependent variable was binary (0=no 

official diagnosis; 1=documented diagnosis), multiple logistic regression was used to 

explore these relationships. This quantitative method was relevant to use with this study 

because it allowed the researcher to effectively measure the independent variables/factors 

(income level, educational level, parental age, marital status, etc.) that may have a 

predictive relationship with the diagnosis of AS in African American children. This study 

specifically used the correlational quantitative research design which aimed to determine 
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the extent of a relationship between two or more variables by using statistical data 

(McLeod, 2008). Correlational research designs are used to identify trends and patterns in 

data, but it does not go far enough in its analysis to prove causation for the observed 

patterns (McLeod, 2008). Cause and effect are not part of this type of research study; 

instead, data, relationships, and distributions of variables are the ones that are studied 

because interpreting causal relationships is limited (Shaughnessy, Zechmeister, & 

Zechmeister, 2015). Correlational research designs do not require manipulation of the 

variables; they are only identified and studied as they occur in their natural setting 

(McLeod, 2008). 

 A correlational design is an association or, more precisely, a measure of the extent 

to which two variables are related. When using a correlation design, the researcher 

identifies variables and looks for a relationship between them (McLeod, 2008). 

Correlational designs pertain to the systematic examination of the nature of relationships, 

or associations, between and among variables, rather than direct cause-effect 

relationships; they are usually cross-sectional (Burns & Grove, 2005; Walker, 2005). 

Researchers used a correlational design to examine whether changes in some 

variable/variables are associated with changes in different variable/variables, possibly 

resulting in covariance. With correlations, the researcher examines the direction, degree, 

magnitude, and strength of the relationships or associations (Burns & Grove, 2005; 

Walker, 2005).  

Some strengths of correlational studies allow for examination of variables that 

may be unethical or impractical to test experimentally (McLeod, 2008). Correlational 



65 

 

 

designs are quick and easy, and the researcher can easily see if there is a relationship 

between the variables and whether there is a relationship between two variables 

worthwhile for further exploration. In addition, it is a simple and objective method of 

describing the strength of a relationship between two variables (Bewick, Cheek, & Ball, 

2003; McLeod, 2008). Correlational study designs do not equal or imply causation and 

they are difficult to establish cause and effect (McLeod, 2008). They can also be misused, 

and it is quite difficult to make an accurate conclusion about the causes of the 

relationship. Hence, correlational study designs limit the researcher to go beyond the data 

that is provided (McLeod, 2008).  

Methodology 

Population 

Participants in this study included parents of children age 3 to 16 years old who 

demonstrated symptomology of AS but who may or may not have been diagnosed with 

AS and who reside in the DMV area. This area has the largest Black population of more 

than 2 million African Americans (Census Bureau, 2011). This population was 

appropriate for this study because researchers have shown that there is a higher rate of 

AS diagnosis and African American children are diagnosed at a significantly older age in 

comparison to Caucasians (Mandell & Novak, 2005; Mandell et al., 2007). 

Sampling & Sampling Procedures 

 The sample for this study included parents of children with and without a formal 

diagnosis of AS living in the DMV area. Purposeful convenience (Patton, 1990) and 

snowball sampling (Atkinson & Flint, 2001; Goodman, 1961; Vogt, 1999) were used to 
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recruit parents of children with and without a formal diagnosis of autism from a 

physician. Purposeful sampling, a nonprobability sampling technique, was used to 

identify a population of interest and develop a method of selecting cases without 

advanced knowledge (Cohen & Crabtree, 2006). This means that purposive sampling 

focuses on a distinct aspect or aspects of a population that are of significance which will 

allow me to answer the research question (Laerd Dissertation, 2012). The logic and 

power of purposeful sampling depend on the selection of information-rich cases for in-

depth studies (Patton, 1990). In addition, purposeful convenience sampling is fast, easy, 

inexpensive, and increased the participation pool (Patton, 1990). Snowball sampling, a 

nonprobability sampling technique, is an approach used to locate information-rich key 

informants or critical cases for a study (Goodman, 1961; Vogt, 1999), by depending on 

participants’ social network to access specific populations (Browne, 2005). This type of 

sampling usually identifies cases of interest from people who know other people and 

what cases information are rich. Snowball sampling was used to increase participants by 

allowing parents who participated in the study the opportunity to recruit their friends and 

acquaintances as participants (Voicu, 2011).  

This sampling strategy was most appropriate for attaining participants that met the 

study criteria (Atkinson & Flint, 2001). Snowball sampling involved contacting parents 

of children with and without AS with whom I would not ordinarily have contact. 

Additionally, organizations and healthcare facilities must abide by the HIPAA Privacy 

Rule (US Department of Health and Human Services, 2016); hence, it was critical that 

parents provide the information of their children with and without a diagnosis of AS 
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because this was necessary to obtain participants for the study. I also used criteria set by 

the DSM-5 (APA, 2013) to recruit parents of children with and without a formal 

diagnosis of AS. 

The inclusion criteria included Black or African American parents of children 

who display AS symptomology with and without a formal diagnosis of AS from a 

physician (APA, 2013). If a child had a confirmed diagnosis of AS this child was also 

included in the study even if there was a diagnosis of another developmental disorder. 

Black or African American parents were given a screening and demographic form to 

identify their race and other demographics, the ASSQ (Ehlers et al., 1999), and the CAST 

(Williams et al., 2008) questionnaires so they could select the answers based on the 

symptoms they may or may not observe in their child. In the case where the child has two 

parents, data was collected from only one so as not to duplicate data for one child. 

Children from single-parent households were included in the study; however, data was 

only collected from one parent of the child.  

The parents of children between the age group 3 to 16 years were chosen to 

participate in this study. Researchers have shown the average AS diagnosis occurs at 7.2 

years of age, with poor children receiving the diagnosis 0.9 years later than the average 

(Mandell & Novak, 2005; Mandell et al., 2007). Additionally, the diagnoses of ASD, 

such as pervasive developmental disorder have usually occurred at an average of 3.9 

years of age (Mandell & Novak, 2005). The selected age range ensured that parents of 

children who were diagnosed at an early age were included, but also parents of those with 

a late diagnosis were included as well. In addition, age 3 as the starting age range was 
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appropriate because to make a diagnosis, the child must possess difficulty in at least one 

area of communication, socialization, or restricted behavior and it must be present prior 

to the age of 3 (Child Development Institute, 2015; National Institute of Health, 2011). 

Additionally, selecting parents of children within this age range ensured that the parents 

could complete the diagnostic tools included in this research study. Parents were asked on 

the demographic form if their child displays any of the symptomology associated with 

ASD. 

The exclusion criteria included parents of children under 3 or children above 16 

years old who may or may not display AS symptomology, parents who did not identify 

their race as African American, parents under 18 years old, as well as parents who were 

unable to read or write English. Parents of children under 3 years of age or 16 years of 

age and above fell outside of the age range identified for the study. If a child was outside 

of the participants’ age, the parent was thanked for their participation and exited from the 

study. Parents who did not read or write in English were not included in the study 

because the questionnaire was administered in written format, which required 

comprehension of written English to answer the survey items appropriately. Also, the 

questionnaire was not translated into any other languages. Parents under the age of 18 

years were also exited from the survey. Those who did not identify their ethnicity as 

Black or African American parents were not included and were thanked for their 

participation and exited from the study.  

Sample size. The necessary sample size was calculated by using power analysis 

(Cohen, 1992) for a logistic regression based on the guidelines set in G*Power 3.1.9.2 
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software program (Faul et al., 2009). Logistic regression analysis is the preferred 

statistical test used to conduct a study when the dependent variable is dichotomous 

(binary) and the researcher is looking for predictive relationships between multiple 

variables (Statistics Solutions, 2016). Z-test was used to compute the sample size using a 

binomial X distribution (Hsieh et al., 1998) for a logistic regression and to determine a 

sufficient sample size an alpha of 0.05, a power of 0.80, a medium effect size (odds ratio 

= 1.75), Pr(Y=1/X=1) Ho = 0.2, and a two-tailed test was used. Based on the preceding 

assumptions, the desired sample size needed to achieve sufficient power of 0.80 (Cohen, 

1992) was 187 participants.  

Cox (1958) developed multiple logistic regression, a statistical method for 

analyzing a dataset in which there are one or more independent variables that determine 

an outcome. The outcome is measured with a dichotomous variable (in which there are 

only two possible outcomes). Multiple logistic regression examines the relationship 

between two quantitative variables and the odds of an outcome occurring or not (Bewick, 

Cheek, & Ball, 2003). Thus, multiple logistic regression analysis is applied when there is 

a single dichotomous outcome and more than one continuous-level independent variable 

(Cox, 1958; Kelley & Maxwell, 2003; McDonald, 2014). The researcher aimed to exceed 

the sample size of 187 during recruitment to ensure that there were an equal number of 

participants in each group (with and without a confirmed diagnosis of autism). This was 

crucial to ensure that during the data analysis process – if any data must be removed due 

to missing components, then the minimum sample size was still met.  
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Procedures for Recruitment, Participation, and Data Collection 

Procedure for recruitment. For this research study to be conducted, I obtained 

permission from Walden University Institutional Review Board (IRB Approval number: 

03-23-17-0197250) and the physician/director of the Melwood Family Dentistry in Upper 

Marlboro, Maryland. I also posted flyers on bulletin boards at various public locations 

(libraries, grocery stores, gyms/recreational facilities, laundromat, drug stores, and book 

stores) in the DMV where participants were recruited. Participants were also recruited 

from local churches and community centers in the DMV area. Qualtrics.com participant 

pool was used to recruit participants as well as Walden’s participant pool when 

permission was granted. No potential participants were directly approached for 

recruitment for this study by the researcher. 

Parents of children diagnosed with and without autism were introduced to the 

study and asked to complete the instruments and demographic forms. Flyers and 

packages containing the (consent form, screening and demographic questionnaires, 

ASSQ, and CAST questionnaires) were posted in the waiting room at the physician office 

so potential participants could obtain. Participants were informed that participation was 

voluntary, and they could discontinue at any time during the survey as part of the 

informed consent process. Signatures of participants were not collected as filling out the 

surveys constituted giving informed consent. Parents were asked to fill out an online self-

administered screening/demographic questionnaire. By using an online format to recruit 

participants, I aimed to increase the participation pool. For the analysis to be effective, a 

total of 187 participants were recruited for those with and without a confirmed diagnosis 
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of autism. Therefore, I aimed to exceed the sample size by recruiting an equal amount of 

the sample size for both groups from the DMV area that was effective for the analysis of 

the study.  

Participants of children who may/may not display symptomology of AS and met 

inclusion criteria received information from the flyer about the research study and how 

they could access the online forms. Participants were informed that the information they 

provided was used for the study only and would not be shared with other outside entities. 

Those who preferred to fill out the forms via paper received a package in an envelope that 

contained the informed consent, demographic questionnaire, and a self-addressed 

stamped envelope for return of the documents. No signatures or identifying information 

was collected from any of the participants. Data was collected and retrieved over a 5-

week period or until the necessary sample size was obtained. Participants were informed 

about the period in which the completed forms should be returned. Participants who filled 

out the forms incorrectly were counted as missing data and were not included in the 

study. Upon returning the completed demographic forms, participants were thanked for 

their participation in this study and given information on how they could access the study 

when it was finished. This study did not require any follow-up interview with participants 

and they could remain anonymous.  

Data Collection 

A package containing the informed consent, screening and demographic 

questionnaire, the ASSQ and CAST questionnaires, and a self-addressed stamped 

envelope was provided to participants who preferred a printed version of the 



72 

 

 

questionnaire. Participants who preferred the electronic method were provided with 

information via the flyer to access the survey online using the website Qualtrics.com.  

Instrumentation and Operationalization of Constructs 

Participants were asked to fill out a self-administered demographics questionnaire 

to collect data regarding parental age, race, marital status, educational level, income, the 

number of children in the household, and birth order from eligible participants. Parental 

age refers to the age of the parent completing the survey at the time of the birth of the 

child with symptoms of AS. Parents were asked to identify their race and if they did not 

identify themselves as African American, these parents were exited from the survey. This 

measure was added because the snowball sampling method relies on word-of-mouth, 

which could result in the transfer of misinformation.  

Parents also filled out the ASSQ and CAST questionnaires. Each questionnaire 

applied to a targeted age group; however, by utilizing both questionnaires in the study, 

parents were sure to complete the questionnaire that corresponds to their child’s age. A 

copy of the ASSQ is included as Appendix A, and a copy of the CAST is included as 

Appendix B. Permission to use the ASSQ is included as Appendix D. Additionally, 

permission to use the CAST instrument from the authors was not required, it is open 

access via the Internet and a copy of the instructions from the website is included as 

Appendix E. Both tests are available for free download per the authors on their website. 

Demographics Questionnaire 

I used a demographic questionnaire to gather information and collect data for this 

study. A sample of the questionnaire is provided in Appendix C. Online participants 
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completed an electronic version of the demographic questionnaire as well. This 

demographic survey collected information about family socioeconomic factors (parental 

educational level and family annual income), family structural factors (marital status of 

custodial parent(s), parental ethnicity, number of children in home, other children in 

home with disability/chronic illness, where family lives), and child demographic factors 

(mother’s age at time of birth, gender of child, birth status of child – single/multiple, 

adoption status and age of adoption of child, child order in family, other 

disability/chronic disease diagnosis). 

 This information was crucial to determine the independent variables needed for 

this study. This demographic questionnaire took about five minutes to complete and 

participants were instructed on how they could access the online version if needed. A 

paper demographic questionnaire format was provided for parents who did not wish to 

complete the online version. Participants’ information collected from the demographic 

survey was protected and participants were informed that their information will remain 

private and will not be shared by other outside entities.  

 

Table 1.  

Assigned values of variables 

 

Independent Variable                                                    Dependent Variable 

Parental age at birth of child ____                                 Asperger’s Diagnosis Status 

(numerical age)                                                              0= Formal diagnosis 

                                                                                           1= No formal diagnosis 
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Child’s current age in years ____       

(numerical age) 

Child’s age at the time of diagnosis in years ____ 

(numerical age) 

 

Geography 

0= Maryland 

1= District of Columbia 

2= Virginia 

 

Parents educational level (mother) 

0= less than high school 

1= high school graduate (includes equivalency) 

2= some college, no degree 

3= Associates degree 

4= bachelor’s degree 

5= master’s degree 

6= Doctoral degree 

 

Parents educational level (father) 

0= less than high school 

1= high school graduate (includes equivalency) 
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2= some college, no degree 

3= Associates degree 

4= bachelor’s degree 

5= master’s degree 

6= Doctoral degree 

  

Mother’s race/ethnicity 

0= White 

1= Black or African American 

2= Hispanic or Latino 

3= Native American 

4= Hawaiian or Pacific Islander 

5= Two or more races 

6=Prefer not to answer 

 

Father’s race/ethnicity 

0= White 

1= Black or African American 

2= Hispanic or Latino 

3= Native American 

4= Hawaiian or Pacific Islander 

5= Two or more races 
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6= Prefer not to answer 

 

Marital Status 

0= never married/single 

1= married 

2= separated 

3= divorced 

4= widowed 

 

Gender of child 

0= male 

1= female 

 

Child birth-order in family 

0= 1st  

1= 2nd  

2= 3rd 

3= 4th 

4= 5th 

5= 6th 

6= more than 6 

 



77 

 

 

Multiple birth 

0= Single 

1= Multiple 

Number of children in family structure 

Please specify number _______________ 

 

Family income level 

Please indicate income amount _____________________ 

0= prefer not to answer 

 

Family genetics 

0= No 

1= Yes 

99= No non-genetically related siblings in home 

 

Adoption status 

0= No 

1= Yes 

If yes, actual age _________________ 

 

Disability among family members 

Please specify______________ 
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0= prefer not to answer  

Autism Spectrum Screening Questionnaire 

The ASSQ, which consists of a 27-item questionnaire is used to screen, identify, 

and recommend children for further evaluation if needed to diagnose Asperger’s 

syndrome (Ehlers et al., 1999). The ASSQ was constructed to evaluate children between 

the ages of 7 to 16 years with normal intelligence or mild mental retardation and is used 

as a screening measure for Asperger’s syndrome. Responses on this survey range from 

no, somewhat, or yes. Each response was weighted to provide an overall score for this 

questionnaire. Areas that were assessed included social interaction, problems with 

communication, restricted/repetitive behaviors, clumsiness, and related behaviors (Ehlers 

et al., 1999). This questionnaire has 11 items that focus on social interaction, six items 

focus on communication problems, five items cover restricted and repetitive behavior and 

the remainder covers motor clumsiness and other associated symptoms (Ehlers et al., 

1999). The ASSQ has shown previously to be reliable and has a good validity as a 

population screen for AS with the Bergen Child Study among 7 to 9 years old that 

showed a sensitivity of 0.91 and specificity of 0.86 (Posserud, Lundervold, & Gillberg, 

2009). 

Childhood Autism Spectrum Test 

The second measure that was used was the CAST (Williams et al., 2008) a 37-

item questionnaire, evaluation aimed at parents to assess the severity of Asperger’s 

syndrome in children aged 4-11 years. This instrument is used to assess children who 

may have Asperger’s syndrome and other related social and communication conditions. 
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The CAST have a scoring that ranges from 0-31. Autism-positive responses received a 

score of 1, and autism-negative responses received a score of 0 (Baron-Cohen, 2009). A 

score of 15 or higher is a cause for concern for possible autism spectrum disorder (Baron-

Cohen, 2009). Responses to this questionnaire are limited to yes or no. Each response 

was weighted to provide an overall score for this questionnaire. The CAST has a 

moderate to good test-retest reliability (Allison et al., 2007; Williams et al., 2006). The 

CAST was used to study the prevalence of autism-spectrum conditions in school-aged 

children 5 to 9 years in Cambridgeshire (Baron-Cohen, 2009). In addition, the CAST had 

previously demonstrated good accuracy for use as a screening test, with high sensitivity 

in studies with primary school aged children in mainstream schools (Allison et al., 2007).  

Data Analysis Plan 

 The version 21 Statistical Package for Social Sciences (IBM SPSS) was used to 

complete the data analysis for this study. Questionnaires that were administered via paper 

were hand scored and transferred to an Excel spreadsheet. Data was exported from 

Qualtrics.com to an Excel spreadsheet. Then data was imported from the Excel 

spreadsheet to SPSS. The data was analyzed for any missing data and adjusted 

accordingly so that the analysis only included complete survey responses. Next, 

descriptive statistics were analyzed. Multiple logistic regression was used to examine the 

dependent variable (with and without Asperger’s diagnosis) and the independent 

variables (parental age, marital status, educational level, income level, parents’ ethnicity 

etc.). The data was checked to ensure that all the assumptions for the test had been met, 
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including independence, homogeneity of variance, linearity, and a normal distribution of 

data in both samples.  

The frequency distribution was used to explore the response patterns of the 

independent variables and the dependent variable in this study. Frequency distribution 

summarizes the distribution of responses on a survey, and this was used to examine the 

nominal variables (Nachmias & Nachmais, 2008). Univariate analysis was used to 

examine the data and measure mean which is the total number of participants that 

responded yes or no to the demographic survey. Univariate analysis or statistics were 

used to measure the mean, median, and mode that represented the categorical frequency 

that will be observed (Goodwin, 1984; Statistic Solutions, 2016). Measures of tendency 

included mean, mode, and median. Mean was used to measure the total amount of 

observations, the median measured the distribution equally, and mode focused on the 

category of most observed frequency that appeared in the distribution (Laerd Statistics, 

2013).  

I used chi-square test to compare the dependent variables in the independent and 

categorical variables. Chi-square test was used to find the difference in frequencies of the 

dependent variable between the different categories of independent variables. Pearson’s 

Chi-square method was used to determine the statistical significance of the relationship 

with the categorical variable or variables and whether the relationship will be statistically 

significant beyond the 0.5 level (Palazzolo, 2010). The results of this test helped to 

determine if there were a difference in the two groups studied, children diagnosed with 
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AS and children not diagnosed with AS, based on the factors identified in the research 

questions. 

The variance described how distributions were allotted, and standard deviation 

discussed homogeneity in the sampled population to formulate a normal distribution 

curve with the use of SPSS statistical software (Laerd Statistics, 2013). If the 

assumptions of the research study were met, they were measured by using bivariate or 

multivariate inferential statistics. Bivariate and multivariate techniques are advantageous 

to use in quantitative research because it is quick and cost-effective to execute (Statistic 

Solutions, 2016). I used multiple logistic regression to determine if the variables 

identified in the research question could be used to predict the relationship of the rate of 

AS diagnosis in the study sample. Prior to analysis, the data was screened for missingness 

and violation of assumptions. Then the results of the multiple logistic regression were 

analyzed to determine which, if any, of the factors, identified significantly, explained the 

rate of AS diagnosis in African Americans and, if so, to what extent. For logistic 

regression, the odds ratio (OR) helps to determine the extent to which the dependent 

variable varies in relation to each independent variable. This variable allowed me to 

determine the effect size for each of the demographic factors analyzed (Lomax & Hahs-

Vaugh, 2012). 

Threats to Validity 

Creswell (2009) posited that internal and external are two types of threats to 

validity. These threats could weaken the researchers’ ability to make conclusions or 

inferences in their study. Thus, threats to internal validity are controlled by providing 
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sufficient evidence that there is a relationship between the independent and dependent 

variables (Creswell, 2009). For the study results to be valid, the survey instruments must 

be valid and measure what they are intended to measure (Kimberlin & Winterstein, 

2008). Since a researcher-designed demographic questionnaire was used for this study, 

this may have posed a threat to the validity of the study. Additionally, the survey tool 

forced respondents to select from prepopulated responses. This could cause a participant 

to select a response that does not accurately reflect their answer to the question asked. 

This could also have posed a threat to the validity of the study.  

Respondents’ bias is comprised of any error in a study that is a result of 

participants’ inability or unwillingness to provide accurate responses or answers in a 

survey. This unwillingness or inability to answer responses accurately and honestly could 

occur due to unfamiliarity, respondents’ fatigue, faulty recall, question format, or 

question context (Pelham & Blanton, 2006). To avoid respondents’ bias, I ensured that 

questions were clear and to the point, making it easier for participants to answer honestly 

and accurately.  

Ethical Procedures 

The target population was taken into consideration to ensure that their 

vulnerability was not at risk and all ethical matters were addressed adequately. 

Agreement to gain access to participants’ data and information was obtained from the 

Walden University IRB department to conduct this study. Participants were informed of 

their rights and privacy and clarification was given prior to completing the online and 

paper format survey using informed consent. No identifying information (for example 
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name, email, social security number) was collected as part of the study to prevent any 

disclosures of sensitive medical data that may be disclosed in compliance with the 

HIPAA Act (US Department of Health and Human Services, 2016). 

  I provided my contact information (email address) so participants could contact 

me if needed. Informed consent forms were provided in the packages so each participant 

who received a paper version of the data collection tools were able to read the study’s 

purpose and process in detail before they agreed to take part in the study. Participants 

needed to be able to speak and read in English because the study’s purpose and 

procedures for collecting data were explained in the consent form prior to the 

questionnaires and forms being filled out. Participants who accessed the online version of 

the survey were provided with a website link in the flyer to access the survey online. The 

informed consent was provided at the beginning of the survey and it was explained that 

entering the survey and completing items indicated that they consented to participate in 

the study. 

As part of the informed consent, participants were informed that their identity and 

personal information will remain secure and confidential and will not be shared with 

other parties. Additionally, participants were informed that the questionnaire included in 

this study will not serve as a diagnosis of AS or any other condition. Participants were 

informed that the instruments used in this study will aid in providing information about 

behaviors that the child may exhibit but are not to be considered as a method of 

diagnosing AS or Autism in their child. Scores from the instruments will not be shared 

with participants. If parents are concerned about behaviors their child exhibit, they were 
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encouraged to discuss the behaviors with their primary physician. Data and personal 

information collected will be kept in a secure vault for a period of five years by the 

researcher. Dissemination of the data was shared with my advisor and committee 

member. Hence, participants were informed that their information will not be shared with 

other researchers. After a period of five years, the information will be destroyed. 

Participants were informed that participation is voluntarily, and their safety and personal 

concern was paramount. If any participant wanted to discontinue or opt out of the study, 

they could do so.  

Summary 

 This research study used a quantitative, cross-sectional, analysis of variance 

method together with a purposeful convenience sampling, and snowball sampling 

methods to collect data. The survey instrument consisted of a demographic self-

administered questionnaire, ASSQ, and CAST questionnaires. The data was analyzed to 

determine if there are factors that have a predictive relationship in the rate of AS 

diagnosis among African American children based on demographics. The use of validity 

instruments helped to reduce type II error and helped with internal consistency (Creswell, 

2008). The analysis of variance design was deemed to be an appropriate method to 

explore the differences between these two groups (with and without AS diagnosis) based 

on demographic factors. Chapter 4 provided the results of the study when completed.  

 

  



85 

 

 

Chapter 4: Results  

Introduction 

The purpose of this study was to determine if demographic factors had any 

predictive relationships with AS diagnosis among African-American children in the 

DMV and if so, to what extent. Eligible participants were parents of children aged 3 to 16 

years old who had demonstrated symptomology of AS but who may, or may not, have 

been diagnosed with AS and who reside in the DMV area. 

The data used for analysis were from an online survey administered via the 

internet through Qualtrics.com that contained a demographic questionnaire, the ASSQ 

and CAST questionnaire. If the participant chose to fill out a paper version, then a self-

stamped addressed envelope was provided for participants to return the survey when 

completed. Flyers were posted at the Melwood Family Dentistry office waiting room, 

so participants could access the survey link via the internet. The ASSQ is a 27-item 

survey that used to screen, identify, and recommend children for further evaluation if 

needed to diagnose AS (Ehlers et al., 1999). The CAST questionnaire is a 37-item survey, 

used to assess children who may have AS and other related social and communication 

conditions (Williams et al., 2008). 

The independent variables were family socioeconomic factors (parental 

educational level and family annual income), family structural factors (marital status of 

custodial parent(s), parental ethnicity, number of children in home, other children in 

home with disability/chronic illness, where family lives), and child demographic factors 

(mother’s age at time of birth, gender of child, birth status of child – single/multiple, 
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adoption status and age of adoption of child, child order in family, other 

disability/chronic disease diagnosis). The dependent variable was AS diagnosis status 

(0=no official diagnosis; 1=documented diagnosis). 

The data was checked to ensure that all the assumptions for the test were met, 

including independence, homogeneity of variance, linearity, and a normal distribution of 

data. Multiple logistic regression was used to examine the relationship between the 

independent variables (parental age, marital status, educational level, income level, 

parents’ ethnicity etc.) and dependent variable (with and without Asperger’s diagnosis).  

Research Questions and Hypotheses 

RQ1. What family socioeconomic factors predict the diagnosis of AS in African 

American children who exhibit symptomology of AS? 

H01. There are no statistically significant predictive relationships between family 

socioeconomic factors (parental education level and family annual income) and the AS 

diagnosis status of children who exhibit symptomology of AS. 

Ha1. There are statistically significant predictive relationships between family 

socioeconomic factors (parental education level and family annual income) and the AS 

diagnosis status of children who exhibit symptomology of AS. 

RQ2. What family structural factors predict the diagnosis of AS in African 

American children who exhibit symptomology of AS? 

H02. There are no statistically significant predictive relationships between family 

structural factors (marital status of custodial parent(s), parental ethnicity, number of 
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children in home, other children in home with disability/chronic illness, where family 

lives) and the AS diagnosis status of children who exhibit symptomology of AS. 

Ha2. There are statistically significant predictive relationships between family 

structural factors (marital status of custodial parent(s), parental ethnicity, number of 

children in home, other children in home with disability/chronic illness, where family 

lives) and the AS diagnosis status of children who exhibit symptomology of AS. 

RQ3. What child demographic factors predict the diagnosis of AS in African 

American children who exhibit symptomology of AS? 

H03. There are no statistically significant predictive relationships between child 

demographic factors (mother’s age at time of birth, gender of child, birth status of child—

single/multiple, adoption status and age of adoption of child, child order in family, other 

disability/chronic disease diagnosis) and the AS diagnosis status of children who exhibit 

symptomology of AS. 

Ha3. There are statistically significant predictive relationships between child 

demographic factors (mother’s age at time of birth, gender of child, birth status of child—

single/multiple, adoption status and age of adoption of child, child order in family, other 

disability/chronic disease diagnosis) and the AS diagnosis status of children who exhibit 

symptomology of AS. 

Chapter 4 presents the results of the data analysis methods following the 

collection and organization of the data, including details on the research questions and 

hypotheses, a description of the sample used for statistical analysis, and an exploration of 
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the statistical tests used to observe the research questions and hypotheses. Chapter 4 

concludes with a summary section. 

Data Collection 

A package containing the informed consent, screening and demographic 

questionnaire, the ASSQ and CAST questionnaires, and a self-addressed stamped 

envelope were provided to participants who prefer a printed version of the questionnaire. 

The package was made available in the waiting room at the Melwood Family Dentistry in 

Upper Marlboro, Maryland. Printed copies of flyers were available in the waiting room of 

the dentist office so participants could take a copy if they choose to. Flyers were 

distributed at various public places bulletin boards in the DMV area (grocery stores, 

libraries, churches, laundromats, gyms, etc.) and a survey link was provided on the flyer 

for participants to access the survey via internet. The survey was anonymous with no 

identifying information collected from participants. No in-person soliciting was 

conducted for this study. Participation was voluntary, and no monetary/gifts were 

promised to participants in exchange for participating in the study. To progress to the 

main survey, participants had to provide informed consent and meet the inclusion 

criterion of having an African American child. Those who did not consent or did not have 

a child who was African American were exited from the survey. 

A power analysis was conducted to determine the ideal minimum sample size 

using G*Power 3.1.7 (Faul, Erdfelder, Buchner, & Lang, 2013). Based on a logistic 

regression with a medium effect size (odds ratio = 1.75), the desired sample size was 215. 

The survey became available in April 7, 2017 and data collection ended June 30, 2017. A 
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total of 201 respondents completed the survey online. Twenty-two participants returned 

the self-stamped envelope with completed surveys and the responses were entered into 

the database containing the online survey data. Before conducting any analyses, 

responses were screened for completeness. Fourteen out of the 201 total responses (6.9%) 

were removed for incomplete data, bringing the total number of participants to 187. A 

post-hoc power analysis was conducted with the actual sample size of 187, medium effect 

size (odds ratio of 1.75), which indicated that the achieved power of the logistic 

regressions was 0.85 which was more than the minimum required of 0.80 power. 

Results 

Demographics 

Table 2 shows a summary of demographics for the study participants, with the 

largest number living in Maryland (42.8%), and most mothers had at least some college 

education (73.8%) while only about half of the fathers had at least some college 

education (50.3%). Both the mothers (81.3%) and the fathers (66.8%) were 

predominantly African-American, which aligned with the focus of the study. Most of the 

children have at least one parent that went to college (77%) and less than half children 

have both of their parents that went to college (47.1%). Most of the race of the mothers 

(93.13%) and fathers (67.4%) of the children were Black/African-American, more than 

half (60.4%) having at least one African-American parent, only 16% have one White 

parent. Approximately half of the respondents were married (48.7%), with the rest being 

single (31.0%), divorced (10.7%), separated (7.0%), or widowed (2.7%).  
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The children were mostly male (65.0%) and the majority were either the first-born 

(34.2%) or second-born child in the family (35.9%). Most of the children in the present 

sample (83.8%) were single births and did not have adopted siblings (42.2%). Many of 

the children were not adopted (88.9%), thus adoption age (M = 3.55, SD = 2.09) was not 

included as a variable in the regression analysis for RQ3 (due to too many missing data 

points for those children who are not adopted). Around a quarter of the children (21.5%) 

had family members with disabilities, and there were less than half (44.9%) that have 

other disability. The mean age of the respondent (parent) at the time of the child’s birth 

was 30.08 (SD = 8.78) and the mean family income was $69,550.21 (SD = $51,604.62). 

The mean current age of the child was 9.32 (SD = 3.69), with a mean age of 4.08 (SD = 

0.82) at the time of diagnosis (for those with official diagnoses). On average, there were 

2.04 (SD = 1.96) children in the family. For the dependent variable of interest, rate of AS 

diagnosis (0 = no official diagnosis; 1 = documented diagnosis), roughly half of the 

children in the sample (51.3%) had an official diagnosis of AS. 

Table 2. 

Summary of Demographics (N = 187) 

Characteristic N Percent 

Geography (N = 187)   

Maryland 80 42.8% 

District of Columbia 62 33.2% 

Virginia 45 24.1% 

Parent’s Education Level – Mother (N = 187)   
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Characteristic N Percent 

Less Than High School 10 5.3% 

High School Graduate (or equivalent) 39 20.9% 

Some College, No Degree 37 19.8% 

Associates Degree 32 17.1% 

Bachelor’s Degree 27 14.4% 

Master’s Degree 27 14.4% 

Specialist Degree 6 3.2% 

Doctoral Degree 9 4.8% 

Parent’s Education Level – Father (N = 187)   

Less Than High School 27 14.4% 

High School Graduate (or equivalent) 66 35.3% 

Some College, No Degree 39 20.9% 

Associates Degree 19 10.2% 

Bachelor’s Degree 17 9.1% 

Master’s Degree 14 7.5% 

Specialist Degree 3 1.6% 

Doctoral Degree 2 1.1% 

One parent was in College (N = 187)   

No 43 23% 

Yes 144 77% 
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Characteristic N Percent 

Both Parents Were in College (N = 187)   

No 99 52.9% 

Yes 88 47.1% 

Mother’s Race/Ethnicity (N = 187)   

White 23 12.3% 

Black or African American 152 81.3% 

Hispanic or Latino 7 3.7% 

Native American 2 1.1% 

Hawaiian or Pacific Islander 1 0.5% 

Two or more races 2 1.1% 

Father’s Race/Ethnicity (N = 187)   

White 15 8.0% 

Black or African American 126 67.4% 

Hispanic or Latino 15 8.0% 

Native American 8 4.3% 

Hawaiian or Pacific Islander 1 0.5% 

Two or more races 22 11.8% 

Parent Same Race of Black (N = 187)   

Both parents Black 74 39.6% 

One Parent difference race  113 60.4% 
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Characteristic N Percent 

One Parent is White (N = 187)   

No 157 84.0% 

Yes 30 16.0% 

Marital Status (N = 187)   

Never Married/Single 58 31.0% 

Married 91 48.7% 

Separated 13 7.0% 

Divorced 20 10.7% 

Widowed 5 2.7% 

Gender of Child (N = 117)   

Male 76 65.0% 

Female 41 35.0% 

Child Birth-Order in Family (N = 117)   

1st  40 34.2% 

2nd  42 35.9% 

3rd 16 13.7% 

4th 10 8.5% 

5th 2 1.7% 

6th 3 2.6% 

More Than 6 4 3.4% 
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Characteristic N Percent 

Multiple birth (N = 117)   

Single 98 83.8% 

Multiple 19 16.2% 

Family Genetics (N = 120)   

No 34 28.3% 

Yes 7 5.8% 

No Non-Genetically Related Siblings in Home 79 65.8% 

Adoption Status (N = 117)   

No 104 88.9% 

Yes 13 11.1% 

Disability Among Family Members (N = 187)   

No 147 78.5% 

Yes 40 21.5% 

Other Disability (N = 117)   

No 33 17.6% 

Yes 84 44.9% 

Asperger’s Syndrome diagnosis (N = 187)   

No 91 48.7% 

Yes 96 51.3% 

 M SD 
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Characteristic N Percent 

Parental age at birth of child (N = 117) 30.08 8.78 

Child’s current age in years (N = 187) 9.32 3.69 

Child’s age at the time of diagnosis in years (N = 

47) 

4.08 0.82 

Number of children in family structure (N = 186) 2.04 1.96 

Family income level (N = 187) $69,550.21 $51,604.62 

If Adopted, Actual Age of Adoption (N = 8) 3.55 2.09 

ASSQ Score (N = 187) 32.11 28.50 

CAST Score (N = 187) 13.78 9.91 

 

Symptomatology and Diagnosis 

 To confirm that children with official diagnoses of AS showed the 

symptomatology of the syndrome, scores on the ASSQ and the CAST for children with 

and without official diagnoses were compared using binary logistic regression and chi-

square test (chosen because of violations of the equal variances assumption and the 

assumption of normality; see Tables 3 and 4). The two questionnaires were scored 

according to standardized scoring methods and higher scores on either of the instruments 

indicate more symptoms of Asperger’s Syndrome. As was expected, children with 

official diagnoses (M = 58.54, SD = 10.46) scored higher on the ASSQ than children 

without (M = 4.23, SD = 5.63), U = 3, p < 0.001. Additionally, children with official 
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diagnoses (M = 22.59, SD = 14.61) scored higher on the CAST than children without (M 

= 4.47, SD = 3.17), U = 10.00, p < 0.001. 

Table 3. 

Levene’s Tests of Equality of Variances for Comparison of ASSQ and CAST Scores 

between Children with and without Official Diagnoses 

Variable F df p 

ASSQ   34.30  1  < 0.001  

CAST   14.96  1  < 0.001  

 

Table 4.  

Shapiro-Wilk Tests of Normality for Comparison of ASSQ and CAST Scores between 

Children with and without Official Diagnoses 

Variable Diagnosis Status W P 

ASSQ   No Diagnosis   0.76  < 0.001  

  Diagnosis  0.96  0.01  

CAST   No Diagnosis  0.91  < 0.001  

  Diagnosis  0.97  0.04  

 

Chi-Square Analyses 

For the analysis to address the research questions, the demographic factors were 

recoded. The variables of geography (0 = DC, 1 = Maryland/Virginia), sibling disability 

(0 = No, 1 = Yes), other disability (0 = No, 1 = Yes), child’s gender (0 = Male, 1 = 

Female), multiple birth (0 = No, Single; 1 = Yes, Multiple), adoption status (0 = No, 1 = 

Yes), marital status of parents (0 = Single/Not married, 1 = Have been married), 
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education level of parents (0 = high school education, 1 = college education), and race of 

parents (0 = White, 1 = Non-white), and other race variables of parent same race of Black 

(0 = No, 1 = Yes), one parent is White (0 = No, 1 = Yes), one parent was in college (0 = 

No, 1 = Yes),, and both parents were in college (0 = No, 1 = Yes); and Asperger's official 

diagnosis (0 = No, 1 = Yes) were dummy coded using two binary categories of 0 and 1. 

Number of siblings and parent’s age were continuous measured using the actual number 

of siblings and age, respectively. Child’s birth order was categorical measured with seven 

categories (0 = First Child, 1 = Later Child, 2 = 3rd, 3 = 4th, 4 = 5th, 5 = 6th, and 6 = More 

than 6). 

Table 5.  

Cross Tabulation Results of Asperger’s Syndrome Diagnosis Status of Children Versus 

Demographic Factors of Parents 

Independent Variable Category   Asperger's Official 

Diagnosis 

Total 

  0 No 1 Yes 

Sibling Disability 0 No n 79 68 147 

% 86.80% 70.80% 78.60% 

1 Yes n 12 28 40 

% 13.20% 29.20% 21.40% 

Total n 91 96 187     

     

Other Disability 0 No n 33 0 33 

% 68.80% 0.00% 28.20% 

1 Yes n 15 69 84 

% 31.30% 100.00% 71.80% 

Total n 48 69 117 

     

Child's Gender 0 Male n 28 48 76 

% 58.30% 69.60% 65.00% 

1 Female n 20 21 41 
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% 41.70% 30.40% 35.00% 

Total n 48 69 117    
 

 

Multiple Birth 0 No (Single) n 42 56 98 

% 87.50% 81.20% 83.80% 

1 Yes (Multiple) n 6 13 19 

% 12.50% 18.80% 16.20% 

Total n 48 69 117    
 

 

Child's Birth Order 0 First child n 23 17 40 

% 47.90% 24.60% 34.20% 

1 Later child n 25 52 77 

% 52.10% 75.40% 65.80% 

Total n 48 69 117    
 

 

Adoption Status 0 No n 43 61 104 

% 89.60% 88.40% 88.90% 

1 Yes n 5 8 13 

% 10.40% 11.60% 11.10% 

Total n 48 69 117    
 

 

Marital Status 0 Single/Not Married n 36 22 58 

% 39.60% 22.90% 31.00% 

1 Have been Married n 55 74 129 

% 60.40% 77.10% 69.00% 

Total n 91 96 187    
 

 

Mother's Education 

Level 

0 High school 

education 

n 25 24 49 

% 27.50% 25.00% 26.20% 

1 College education n 66 72 138 

% 72.50% 75.00% 73.80% 

Total n 91 96 187    
 

 

Father's Education 

Level 

0 High school 

education 

n 48 45 93 

% 52.70% 46.90% 49.70% 
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1 College education n 43 51 94 

% 47.30% 53.10% 50.30% 

Total n 91 96 187    
 

 

Parent same race 0 No n 49 64 113 

% 53.80% 66.70% 60.40% 

1 Yes n 42 32 74 

% 46.20% 33.30% 39.60% 

Total n 91 96 187    
 

 

One parent is White 0 No n 81 76 157 

% 89.00% 79.20% 84.00% 

1 Yes n 10 20 30 

% 11.00% 20.80% 16.00% 

Total n 91 96 187    
 

 

One parent was in 

College 

0 No n 23 20 43 

% 25.30% 20.80% 23.00% 

1 Yes n 68 76 144 

% 74.70% 79.20% 77.00% 

Total n 91 96 187    
 

 

Both parents were in 

College 

0 No n 50 49 99 

% 54.90% 51.00% 52.90% 

1 Yes n 41 47 88 

% 45.10% 49.00% 47.10% 

Total n 91 96 187     

 

Prior to the analyses to address the research questions, a test of comparison was 

conducted to determine whether there were statistically significant differences in the AS 

diagnosis status of children by differences of demographic factors of parents. The 

demographic factors included sibling disability, other disability, child’s gender, multiple 
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birth, child’s birth order, adoption status, marital status of parents, education level of 

parents, and race of parents (parent same race of Black, one parent is White, one parent 

was in college, and both parents were in college). A chi-square test was conducted and a 

level of statistical significance of p<0.05 was used in the analysis. 

The results of the chi-square tests were presented in Table 6. Chi-square test results 

showed that there were statistically significant differences in the AS diagnosis status of 

children by only sibling disability (X2 (1) = -7.10, p = 0.01), other disability (X2 (1) = 

66.07, p < 0.001), child’s birth order (X2 (1) = 6.82, p = 0.01), and marital status (X2 (1) = 

6.05, p = 0.01).  

• Parents with no other child with a disability (70.8%) have statistically 

significantly higher frequency of having children diagnosed with AS than 

those parents with other children with disabilities.  

• Later born children (75.4%) have statistically significantly higher frequency 

of being diagnosed with AS first children.  

• Parents who have been married to other parent at some point (77.1%) have a 

statistically significantly higher frequency of having children diagnosed 

with AS than those parents with marital status of never married.  

Table 6.  

Chi-Square Test Results of Relationship of Asperger’s Syndrome Diagnosis Status of 

Children and Demographic Factors of Parents 

Dependent Variable Independent Variable 
Pearson Chi-

Square Value 
df 

Asymp. 

Sig. (2-

sided) 

Asperger’s 

Syndrome 

diagnosis  

Sibling Disability 7.10 1 0.01* 

Other Disability 66.07 1 0.00* 

Child's Gender 1.57 1 0.21 
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Multiple Birth 0.84 1 0.36 

Child's Birth Order 6.82 1 0.01* 

Adoption Status 0.04 1 0.84 

Marital Status 6.05 1 0.01* 

Education of Mother 0.15 1 0.70 

Education of Father 0.64 1 0.42 

Parent same race 3.21 1 0.07 

One parent is White 3.36 1 0.07 

One parent was in College 0.52 1 0.47 

Both parent was in College 0.29 1 0.59 

*Statistically significant difference at level of significance of p<0.05 

Research Question 1. What family socioeconomic factors predict the diagnosis of 

Asperger’s Syndrome in African American children who exhibit symptomology of 

Asperger’s syndrome? 

Null hypothesis 1 (H01). There are no statistically significant predictive relationships 

between family socioeconomic factors (parental education level and family annual 

income) and the Asperger’s Syndrome diagnosis status of children who exhibit 

symptomology of AS. 

To explore this research question, a binary logistic regression was performed with 

AS diagnosis as the dependent variable and mother education level, father education 

level, and family income as the independent variables (predictor). The dummy codes for 

the independent variables of mother education level and father education level; and the 

continuous measure of actual family income were used in the binary logistic regression. 

Predictors were entered in the model (and all later models) using a forced entry method. 

There are several assumptions that must be true for the test to be valid. A binary logistic 

regression assumes independence of errors, which was true for the present data, as each 



102 

 

 

case represents a single unrelated participant. Additionally, a binary logistic regression 

assumes that none of the independent variables in the present data set are highly 

correlated with one another (Hosmer, Lemeshow, & Sturdivant, 2013). To assess whether 

multicollinearity was an issue in the present data set, VIF and tolerance statistics were 

obtained. As can be seen in Table 7, all VIF values were well under 10 and tolerance 

values over 0.1 (following the guidelines of Bowerman and O’Connell (1990) and Myers 

(1990)), indicating that multicollinearity was not an issue, and the analysis could proceed 

as planned.  

Table 7. 

VIF and Tolerance Values for the Binary Logistic Regression Model for Research 

Question 1 

Variable VIF Tolerance 

Mother Ed 0.73 1.37 

Father Ed 0.71 1.41 

Family Income 0.76 1.38 

 

The results of the logistic regression model (Table 8) showed that mother 

education level (Wald (1) = 0.003, p = 0.96), father education level (Wald (1) = 0.34, p = 

0.56), and family annual income (Wald (1) = 0.07, p = 0.80) did not have a statistically 

significant predictive relationship with AS diagnosis status of children. Based on these 

results, the null hypothesis that there are no statistically significant predictive 

relationships between family socioeconomic factors (parental education level and family 
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annual income) and the AS diagnosis status of children who exhibit symptomology of AS 

was retained. 

Table 8. 

Model Coefficients for Binary Logistic Regression Analysis with Asperger’s Syndrome 

Diagnosis as the Dependent variable and Mother’s Education Level, Father’s Education 

Level, and Family Income as Predictor Variables 

Variable B (SE) 

Wald 

p 

Odds 

Ratio 

Intercept -0.09 (0.30) 0.09 0.76 0.91 

Mother Education -0.02 (0.39) 0.003 0.96 0.98 

Father Education 0.20 (0.34) 0.34 0.56 1.23 

Income <0.001 (<0.001) 0.07 0.80 1.00 

Note: R2 = 0.04 (Cox & Snell). Model X2(3) = 0.71, p = 0.87. 

 

Research Question 2. What family structural factors predict the diagnosis of 

Asperger’s Syndrome in African American children who exhibit symptomology of 

Asperger’s syndrome? 

Null hypothesis 2 (H02). There are no statistically significant predictive 

relationships between family structural factors (parental marital status, parental race, the 

number of siblings of the child, disability among family members, and geography) and 

the Asperger’s Syndrome diagnosis status of children who exhibit symptomology of AS. 

To explore this research question, a binary logistic regression was performed with 

AS diagnosis as the outcome variable and marital status, mother’s race, father’s race, the 

number of siblings of the child, disability among family members, and geography as the 
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predictor variables. The dummy codes for the independent variables of marital status, 

mother’s race, father’s race, disability among family members, and geography; and 

continuous measure of the number of siblings of the child were used in the binary logistic 

regression. VIF and Tolerance statistics were obtained for the model and    indicated that 

there were no issues of multicollinearity (see Table 9).  

Table 9. 

VIF and Tolerance Values for Binary Logistic Regression Model for Research Question 2 

Variable VIF Tolerance 

Marital Status 0.99 1.01 

Mother Race 0.96 1.04 

Father Race 0.94 1.07 

# Siblings 0.70 1.42 

Family Disability 0.72 1.40 

Geography 0.92 1.09 

 

One participant was excluded from this analysis due to missing father race data 

resulting in 186 total remaining participants. The results of the regression model (Table 

10) showed that only parental marital status (Wald (1) = 4.14, p = 0.04) had a statistically 

significant predictive relationship with AS diagnosis status of children. The null 

hypothesis that there are no statistically significant predictive relationships between 

family structural factors (parental marital status, parental race, the number of siblings of 

the child, disability among family members, and geography) and the AS diagnosis status 

of children who exhibit symptomology of AS was rejected and the alternative hypothesis 
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accepted. Based on the odds ratio, specifically, children are more likely to have an 

official diagnosis of AS if the mother has been married.  Per the results of the logistic 

regression (see Table 10) a mother who is married is 1.98 times more likely to have a 

child diagnosed with AS than a mother who is single or has not been married. 

Table 10. 

Model Coefficients for a Binary Logistic Regression Analysis with Asperger’s Syndrome 

Diagnosis as the Dependent Variable and Marital Status, Mother’s Race, Father’s Race, 

number of Siblings of the Child, Disability among Family Members, and Geography 

Variable B (SE) Wald p Odds Ratio 

Intercept 0.44 (0.82) 0.29 0.59 1.55 

Marital Status 0.69 (0.34) 4.14 0.04 1.98 

Mother’s Race  -0.77 (0.62) 2.32 0.13 0.46 

Father’s Race  -0.61 (0.10) 0.96 0.33 0.54 

Family Disability 0.17 (0.45) 3.02 0.08 1.18 

Number of Siblings 0.58 (0.34) 1.63 0.20 1.78 

Geography  -0.13 (0.82) 0.14 0.71 0.88 

Note: R2 = 0.10 (Cox & Snell). Model X2(6) = 19.23, p = 0.004. 

Research Question 3. What child demographic factors predict the diagnosis of 

Asperger’s Syndrome in African American children who exhibit symptomology of 

Asperger’s syndrome? 

Null hypothesis 3 (H03). There are no statistically significant predictive 

relationships between child demographic factors (mother’s age, child’s gender, multiple 

birth status, adoption status, birth order, and other disabilities) and the AS diagnosis 

status of children who exhibit symptomology of AS. 
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To explore this research question, a binary logistic regression was performed with 

AS diagnosis as the outcome variable and the mother’s age at time of birth, the child’s 

gender, whether there was a multiple birth, the adoption status of the child, the child’s 

birth order, and whether the child presented with any other disability as the predictor 

variables. The regular coding for the independent variables of the child’s gender, whether 

there was a multiple birth, the adoption status of the child, and whether the child 

presented with any other disability; continuous measure of the mother’s age at time of 

birth; and regular categorical coding of the child’s birth order were used in the binary 

logistic regression. VIF and Tolerance statistics indicated that multicollinearity was not 

an issue for this model (Table 11).  

Table 11. 

VIF and Tolerance Values for Binary Logistic Regression Model for Research Question 3 

Variable VIF Tolerance 

Mother Age 0.70 1.43 

Child Gender 0.96 1.04 

Multiple Birth 0.92 1.08 

Adoption Status 0.95 1.06 

Birth Order 0.65 1.55 

Other Disability 0.84 1.19 

 

Seventy participants did not provide birth order information and were excluded 

from the analysis, bringing the remaining total to 117 participants. The results of the 

regression model (Table 12) showed that the demographic variables of mother age, child 
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gender, multiple birth status, birth order, and other disabilities did not have a statistically 

significant predictive relationship with AS diagnosis status of children. The null 

hypothesis that there are statistically significant predictive relationships between child 

demographic factors (mother’s age, child’s gender, multiple birth status, adoption status, 

birth order, other disabilities) and the AS diagnosis status of children who exhibit 

symptomology of AS was retained. 

Table 12. 

Model Coefficients for a Binary Logistic Regression Analysis with Asperger’s Syndrome 

Diagnosis as the Dependent Variable and Mother’s Age at Time of Birth, Child’s 

Gender, Multiple Birth, the Adoption Status of the Child, Child’s Birth Order, and 

Child’s Other Disability as Predictor Variables 

Variable B (SE) 

Wald 

p 

Odds 

Ratio 

Intercept -21.78 (6923.19) 0.00 1.00 0.00 

Mother Age 0.02 (0.04) 0.19 0.67 1.02 

Child Gender 0.20 (0.66) 0.09 0.77 1.22 

Multiple Birth 0.59 (0.84) 0.50 0.48 1.81 

Adoption Status 0.81 (1.14) 0.50 0.48 2.24 

Birth Order -0.50 (0.80) 0.39 0.54 0.61 

Other Disability 22.94 (6923.19) 0.00 1.00 9.19e9 

Note: R2 = 0.50 (Cox & Snell). Model X2(6) = 80.81, p < 0.001. 

Summary 

The main purpose of this study was to determine if demographic factors had any 

predictive relationship in the rate of AS diagnosis among African-American children in 
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the DMV and if so, to what extent. Results of the analyses showed that overall, only 

family structural factor (Research Question 2) of parental marital status was predictive of 

the likelihood of a child having an official AS diagnosis at statistically significant levels 

with a mother who is married being 1.98 times more likely to have a child diagnosed with 

AS, as a mother who is single or has not been married. Both family socioeconomic 

factors (Research Question 1) and child demographic factors (Research Question 3) were 

not predictive of the likelihood of a child having an official AS diagnosis at statistically 

significant levels. Chapter 5 consists of interpretations of the findings, limitations of this 

study, recommendations for future research studies, and implications for positive social 

change. I will discuss in more detail what the data mean for the current study, and how 

the results can be used for future studies pertaining to demographic factors and the extent 

of their predictive relationship in the rate of AS diagnosis among African-American 

children in the DMV area.    
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Chapter 5: Discussion, Conclusions, and Recommendations 

Introduction 

This study was completed to evaluate the relationships between demographic 

factors with AS diagnosis among African American children in the DVM area. AS is a 

neurological development disorder that causes development delay in basic skills, in the 

ability to socialize with others, and in communication, among others (APA, 2000; Baio, 

2012; NINDS, 2013, 2016). The capability to diagnose AS is complicated by the lack of a 

standard diagnostic test (NINDS, 2013, 2016) and African American children who visited 

a clinician for the first time were 2.6 times less likely to receive a diagnosis of AS 

compared to Caucasian children (Gourdine et al., 2012). Inconsistency in diagnosis at an 

early age for African American children may be caused by late entry to the healthcare 

system and limited access to specialty care for children with autism.  Minority families 

with limited education or lower incomes had been found to face obstacles with access to 

an early intervention system (Feinberg et al., 2011; Gourdine et al., 2011; Guevera et al., 

2006; Thomas et al., 2012). Those who were diagnosed with AS on their first visit were 

mostly Caucasian children (14%), Hispanic children (5%), and Black children (4%) 

(Biao, 2014). By improving access to affordable health care enables children from all 

ethnic background to receive early screening for AS diagnosis and aides in timeliness of 

treatments and interventions.  

A chi-square test analysis was performed prior to the additional statistical 

analyses related to the research questions and the results indicated that there are 

statistically significant differences in the AS diagnosis status of children who have 
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parents with no sibling with disability (68; 70.8%), whose parents have other disabilities 

(69; 100%), who is not the first child (52; 75.4%), and who has married parents (74; 

77.1%) compared to those children who do not possess the above conditions.  

 To explore if there were demographic factors that have predictive relationships to 

the diagnosis of AS) in African American children, I wanted to answer three research 

questions: 

RQ 1: What family socioeconomic factors predict the diagnosis of Asperger’s 

Syndrome in African American children who exhibit symptomology of Asperger’s 

Syndrome? 

With the use of multiple logistic regression analyses on data obtained from the 

parents of 187 African American children aged 3 to 16 years old who had displayed 

symptomology of AS but who may or may not have been diagnosed with AS was 

conducted. Socioeconomic factors, as defined by the mother’s educational level, father’s 

educational level, and family income, do not predict the diagnosis of AS of African 

American children at statistically significant levels so the null hypothesis was retained.  

RQ 2: What family structural factors predict the diagnosis of Asperger’s Syndrome 

in African American children who exhibit symptomology of Asperger’s Syndrome? 

Family structural factors including marital status, mother’s race, father’s race, the 

number of siblings of the child, disability among family members, and geography are 

related to the diagnosis of AS of African American children at statistically significant 

levels, so the null hypothesis was rejected and the alternative accepted. Children are more 
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likely to have an official diagnosis of AS if the mother is married (Wald (1) = 4.14, p = 

0.04), as compared to if the mother is single.  

RQ 3: What child demographic factors predict the diagnosis of Asperger’s 

Syndrome in African American children who exhibit symptomology of Asperger’s 

Syndrome? 

Demographic factors of the mother’s age at time of birth, the child’s gender, if 

there was a multiple birth, the adoption status of the child, the child’s birth order, and if 

the child presented with any other disability, do not have a statistically significant 

relationship with the diagnosis of AS in African American children so the null hypothesis 

was retained.  

Interpretation of the Findings 

 My findings, specifically that socioeconomic factors (mother’s educational 

attainment, father’s educational level, and family income) do not have a statistically 

significant predictive relationship with the diagnosis of AS in African American children, 

seemingly contradict the work of previous researchers. Delobel-Ayuob et al. (2015), 

Durkin et al. (2010), King and Bearman (2011), Nowell et al. (2015), and Palmer et al. 

(2010) observed that there exists a statistically significant positive correlation of AS 

diagnosis with socioeconomic status given that the density of specialists was 

concentrated in areas where there were higher populations of non-Hispanic Whites, 

which in turn was associated with higher socioeconomic status. Children of families in 

higher income brackets not only received more number of evaluations but were 

diagnosed earlier than their peers with lower socioeconomic status. Lehti et al. (2015) 
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studied the association between parental socioeconomic status and ASD and concluded 

that the connection between socioeconomic status and ASD differs by the disease’s 

subtypes and by the family’s service use. King and Bearman (2011) discovered that 

autism’s prevalence rates began to increase at a slower rate and diagnosis became less 

sparse among families with high socioeconomic status, the community-level 

socioeconomic status slope also began to decline. The influence of socioeconomic status 

began to fade as knowledge about autism and the capacity for discovery saturated the 

entire population and health care enrollment expanded to the point where the system 

became less selective (King & Bearman, 2011). 

 My conclusions (child demographic factors such as mother’s age at time of birth, 

gender of child, birth status of child, adoption status of child, child order in family, and 

other disability) do not have a statistically significant predictive relationship with the 

diagnosis of AS of African American children, seem to contradict those of previous 

researchers as well (Buxbaum & Hof, 2013; Hollander, Kolevzon, & Coyle, 2011; 

Moisse, 2010; Myrskyla & Fenelon, 2012; World Health Organization, 2015). A strong 

point of interest is that the “other disability” variable did not seem to have a relationship 

with the diagnosis of AS in children, given that several researchers had supported such 

claims (Badawi et al., 2016; Bartlett et al., 2014; Gillberg et al., 2015; Ozonoff et al., 

2011; Rodriguez, 2015; Sumi et al., 2006; Timonen-Soivio et al., 2015).   

Expectations of children’s behavior vary across cultures and manifestations of 

developmental disabilities may not be identified as disorders by some parents (Fountain 

et al., 2011). Cultural differences in the perception of developmental problems may 
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influence both parent report and clinician diagnostic practices (Nowell et al., 2015). 

Symptoms of ASD exist on a continuum of severity, and doctors may overlook the 

symptoms because of African American parents’ perception of the condition (Nowell et 

al., 2015). Developmental progression of skills such as language may be looked at by 

health care professionals to be the consequence of second language acquisition for 

children who came from other countries or English is not the primary language spoken in 

the home (Nowell et al., 2015). This may result in parents not identifying an issue and/or 

reporting this to a physician for testing and diagnosis.  

 Family structural factors (such as parental marital status) have a statistically 

significant and positive relationship with the diagnosis of AS in African American 

children that is consistent with the findings of previous researchers (Eiraldi & Diaz, 2010; 

McCabe, 2002; Reyno & McGrath, 2006). ASDs are associated with communication 

challenges, misunderstanding of social cues, and lack of emotional understanding, which 

affect every relationship in the family (Sicile-Kira, 2010). A child diagnosed with AS 

brings enormous pressure and stress on the family in various ways due to special care that 

must be given to children with this condition which may result in dissolution of 

marriages/relationships (Autism Society, 2006; Baeza-Velasco et al., 2013; Bluth et al., 

2013; Meadan et al., 2010). On the other hand, marriage may also be strengthened 

because of the parents having to go through the ordeal together (Bluth et al., 2013). 

Freedman et al. (2011) reported that they did not find any evidence in which children 

with AS were at an increased risk in having their parents divorced as compared to 

children without AS. 
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Per the results of the Chi-square test analyses, one of the statistically significant 

differences among the diagnosis of AS among African American children found in this 

study is the genetic component. There is a statistically significant difference in the AS 

diagnosis status of children who have another disability or has a sibling who has 

disability compared with those who have none. Disabilities not caused by accident or 

illness generally have a history in families and having a child with autism increases the 

risk of having another child with an autistic disorder (Bartlett et al., 2014). Timonen-

Soivio et al. (2015) suggested that there was a statistically significant connection between 

autism and congenital anomalies. Furthermore, the linkage between childhood autism and 

congenital anomalies is stronger among children with intellectual disability as compared 

to those without intellectual disability (Timonen-Soivio et al., 2015). It was discovered a 

linkage between glycine encephalopathy, a genetic or inherited condition which results to 

abnormally elevated levels of amino acids in the brain and subsequently affects cognitive 

functions, and the development of autism disorder (Badawi et al., 2006; Weir et al., 

2006). The association between birth defects and autism disorder may be caused by 

underlying genetic and/or environmental factors common to both autism and birth 

defects, or birth defects may make a child susceptible to autism (Dawson, Glasson, 

Dixon, and Bower, 2009). Most children diagnosed with AS in the population developed 

additional psychiatric or neurodevelopmental ailment, and more than half had ongoing 

comorbidity, with Attention Deficit Hyperactivity Disorder (ADHD) and depression 

being the most common (Gillberg et al., 2015). Lastly, autism disorders and 

schizophrenia spectrum disorders share multiple phenotypic similarities as well as risk 
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factors and have been described to co-occur at elevated rates (Chrisholm, Lin, Abu-Akel, 

and Wood, 2015). Children with early onset schizophrenia commonly have a history of 

ASDs, and such patients develop serious psychosocial impairments that may progress 

well into their adolescence and adulthood (Chrisholm et al., 2015).  

 The theoretical framework employed in this study, Bronfenbrenner’s (1979) 

ecological theory, is well supported in this research as well. The ecological theory states 

that external forces impact human development in relation to the closeness of those 

forces to the individual (Bornstein & Bradley, 2003; Fernell & Gillberg, 2010; Golden & 

Earp, 2012; Magana et al., 2012). The theory further states that environmental factors 

such as family, family dynamics, income, school, and the community, among others, 

affect an individual (Bornstein & Bradley, 2003; Golden & Earp, 2012; Shaffer & Kipp, 

2014). The person’s own biological composition may also be considered part of those 

factors which shape him/her. As demonstrated in this study, several external factors affect 

the diagnosis of AS among African American children. Specifically, family structural and 

child demographic components play a large part in AS diagnosis. 

Limitations of the Study 

 This study has several limitations. The first limitation was the sampling method 

employed in this research. Purposeful convenience and snowballing sampling methods 

were used to enlist participants for the study. Snowball sampling facilitated in accessing 

the target population, but this method also resulted to having participants not being able 

to represent the diversity of the population (Atkinson & Flint, 2001). In 2016, the 

estimated population of Maryland is 6,068,511; African American (30.7%); Virginia’s 
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population is 8,411,808; African American (19.8%); and the District of Columbia has a 

population of 681,170; African American (47.7%) (United States Census Bureau, 2016). 

Because my data collection focused solely on African American children born in the 

DMV, the results of this study is not representative of the entire population. The data did 

not capture the fact whether these children differ from children who were born elsewhere 

and later moved to the states mentioned above. Moreover, the DMV have all well-

established health care support systems that provide diagnoses and services to children 

with AS; therefore, it might be expected that there will be less inequality and 

subsequently lower prevalence rates for minority groups. Against this background, the 

DMV may be considered a conservative case.  

Moreover, given that the basis of this study’s data is quantitative in nature, and is 

heavily dependent on the responses made by the participants, there may exist information 

bias. It is a general conception that reality is distorted when seen through a questionnaire 

(Fadness, Taube, & Tylleskar, 2009). Answering questionnaires requires the participants 

to remember past events and recall usually deteriorates with time; which may lead to 

inaccuracy of what is being reported (Fadness et al., 2009).  

Recommendations 

 This study promoted the need to determine if similar patterns of socioeconomic 

concurrence can be established elsewhere. Further studies involving different racial 

ethnic groups should be considered with the goal of strengthening recruitment strategy to 

cover diverse population. Such consideration will help greatly in fortifying the conclusion 

that divergence in the access to health care has been achieved in the DMV. Otherwise, 
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there may be some ethnic groups that are not yet achieving optimum health care 

assistance. Health care facilities must be wary of the structural support challenges that 

families belonging to the minority may be experiencing, as ethnic groups are susceptible 

to perceptive challenges arising from loss of social ties and proliferation of social stigma 

(Padilla & Perez, 2003). If fragmented and dispersed services for diagnosing autism exist 

in communities heavily populated by ethnic minorities, these issues must be addressed 

(Padilla & Perez, 2003). Moreover, access inequality to medical services specific to AS 

diagnosis, if present, must be given focused attention to improve pathways in which all 

medical services will be available to everyone, regardless of their ethnic group. 

Racial discrepancies in AS diagnosis must be curbed as well. Even before a child 

gets to be diagnosed, a clinician already has a certain expectation about the probability of 

AS manifesting in White and non-White children (Nowell et al., 2015). Children from 

non-White demographic groups, particularly those from non-English-speaking families, 

may respond dismally on standardized measures of cognitive functioning, which may 

further be accredited to a cultural test bias (CDC, 2006; Mandell et al., 2002, 2009; 

Ratto et al., 2016; Yeargin-Allsopp et al., 2003). Consequently, many children from 

non-English-speaking families may be misdiagnosed with intellectual disability, all the 

while ignoring the possibility that what they have is an autism spectrum disorder 

(Padilla & Perez, 2003).    

Parental concerns from individuals originating from minority groups may be 

dismissed or not taken seriously by health care professionals. Health care providers 

must eliminate this diagnostic bias by being aware of cultural differences among groups 
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and be able to bring out answers from parents who may initially be hesitant to open to 

discussion. Established health care practitioners should recognize the importance of 

considering diversity in clinical practice (Nowell et al., 2015). For example, Texas 

State Board of Examiners of Psychology now requires licensees to get three hours of 

continuing education credit in multicultural practice (Nowell et al., 2015). Providing 

health care professional specific training in attribution biases, giving them focus on the 

cognitive strategy of individuation such as versus categorization, and increasing the 

awareness of the existence and implications of under-identification and 

misidentification of children from the minority populations have the potential to 

address potential diagnostic biases (Nowell, 2015).  

The same can be extended to teachers as well. Given the hours that they spend 

with the children, they would be able to observe patterns in the child’s behavior that 

may be a cause for concern. Cultural bias is a conduct that is usually overlooked 

(Ennis-Cole, Durodoye, & Harris, 2013). Teachers should refrain from this kind of 

mindset and advise the child’s parents if they see any uncommon behavior, whatever 

that may be. 

The types of disorders and symptoms of AS vary by age and there is a need to 

further develop age-specific procedures which will fit toddlers, children, adolescents, and 

adults with AS. They symptoms of autism, including such as communication and 

language impairments, may not be truly reflective of the disorder (Autism Society, 2015). 

Language problems in children may signify another ailment other than ASD and it would 

be beneficial to extend the research on this subject by exploring developmental history 
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from infancy to cover all disciplines related to autism and other communication disorders 

(Padilla & Perez, 2003). The early developmental history will greatly help in defining the 

connection with ASD. 

Following up the growth of these children into their adolescence and adulthood 

should be explored as well since the true depth of social impediment is most of the time 

not fully revealed until the person is exposed to the demands of adulthood. It is from the 

viewpoint of adult life that it is viable to deduce what types of education and support 

during the individual’s early years would have been advantageous in preparing the person 

for the post school years (Gillberg et al., 2015). Research into the variables driving to a 

myriad of outcomes in adult life may give practical insights to the field of autism. Most 

intervention programs are targeted towards children, but it must not be forgotten that 

children affected with AS have more difficulty in forming social relationships than with 

their peers and which may have caused impediments while growing up (Gillberg et al., 

2015). Knowing such standpoint will contribute to the design of more effective and 

enduring early intervention programs for children affected with AS. 

Implications 

Identifying the variables that have a relationship with AS identification/diagnosis 

and enhancing strategies to address the need for improved recognition and documentation 

of symptoms of AS among African American children, are two of my contributions to 

existing literature. Addressing barriers to diagnosis may lead to a decrease in the age 

when African American children receive their first evaluation for a diagnosis of AS, so 

they can be enrolled in community-based support services at an earlier age (CDC, 2014). 
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It was noted that early and accurate diagnoses may lead to future potential of African 

American children improvement in “social interaction, improved communication, social, 

play, and behavioral functioning,” (Tek & Landa, 2012, p. 1967) so these children could 

be able to function and enjoy a better quality of life socially (CDC, 2014). With the right 

intervention, the child may be able to develop acceptance and appreciation of his 

difficulties (CDC, 2014; Tek & Landa, 2012). They could learn strategies that may help 

them cope with their word retrieval problems and appropriate language formulation. 

Children with AS originally have issues with social interaction, proper intervention may 

prompt the child to be willing to engage in social organizations that interest them (Rao, 

Beidel, & Murray, 2007).  

There may exist an AS diagnostic bias in children from underserved population 

due to most variables considered in this study being insignificant (CDC, 2006; Mandell et 

al., 2002, 2009; Ratto et al., 2016; Yeargin-Allsopp et al., 2003). Given the technological 

rise in the world today, new avenues for AS diagnosis become available for clinicians to 

effectively recognize the presence of such disorder; hence, eliminating such bias. Health 

care professionals may explore the use of medical technology such as MRI to determine 

if AS is present in the individual. For those children in families who speak a language 

other than English, there is a high chance that health care providers may indicate 

language delays to second language issues; thus, failing to scrutinize the presence of 

other early signs of AS (Timonen-Solvio et al., 2015). 

  In addition, results from this study may provide information to develop policies, 

community-based services, and programs that could bring about social change. This 
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change could ensure that children receive an accurate AS diagnosis regardless of factors 

such as race, ethnicity, or socioeconomic status. Results may contribute to the existing 

literature regarding AS, which promote early diagnosis as one of the key elements to its 

treatment. Early diagnosis could lead to access to programs that focus on individualized 

treatment and appropriate interventions to help children function more independently and 

socially (Fernell, Eriksson, & Gillberg, 2013; Lindgren & Doobay, 2011). Within this 

context, parents should first and foremost be knowledgeable about the symptomology of 

AS. Freedman et al. (2011) noted that AS presents itself in several ways and at numerous 

different points, and parents should recognize this fact. Parents of children with AS are 

given the key role of coaches in their child's development of social and emotional skills 

(Freedman et al., 2011). Recreational stories, conversation coaching, social blending, and 

predicting are just a handful of the multitude of parenting tools that can enlarge a child's 

comfort zone and social success. Doctors must not easily minimize or dismiss concerns 

raised by parents in terms of the toddler’s behavior as a normal part of early child 

development. Doctors must be adequately educated about development delays and their 

corresponding warning signs in relation to AS. 

Teachers can also misread common symptoms of AS, such as insistent 

preoccupations, as obstructive refusal to follow their instructions. Lack of social 

exchange may be mistaken as selfishness or intentional uncaring behavior (Cole, 2014). 

Notwithstanding that when schools are completely informed of the child's diagnosis, it 

enables the child’s parents to champion for their child. It also makes sure that teachers 

have the required resources and knowledge to insightfully react to Asperger’s behaviors 
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which materialize at school. Without proper diagnosis, parents lack the legal entitlements 

to guarantee that their child acquires these precautions and provisions. Furthermore, 

special education should be established around the child’s individual needs. Educational 

setting for children with AS should provide sufficient opportunity for individualized 

technique, individual consideration, and small work groups (Aldred, Green, & Adams, 

2004). A fundamental aspect of the available educational infrastructure involves the 

accessibility of a communication specialist with keen interest in pragmatics and social 

skills training, and who can fashion communication and social skills training mediation 

an intrinsic part of all school activities (Aldred et al., 2004). More so, there should be a 

conscious effort to encourage the attainment of real-life skills in addition to academic 

goals. Real-life skills may include adaptive competence, which is a less-naturally 

developed ability in children with AS than their normal counterparts. The school should 

be willing to adapt a specialized curriculum for students with AS to deliver flexible and 

fair opportunities for success, as well as to foster the gain of a positive self-concept and 

self-sufficiency (Aldred et al., 2004). 

There is a critical need to train health care professionals, especially those working 

in underserved communities where families belonging to minority groups may reside, 

about the prevalence and symptomology of AS (Ennis-Cole et al., 2013). Since we are 

dealing with an ethnic group, clinicians must be mindful of the cultural differences 

among families. As such, the 3-fold multicultural competencies must be applied, as 

composed by personal awareness, cultural knowledge, and appropriate skills (Cole, 

2014). Health professionals should take time and effort to evaluate their thoughts, 
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feelings, and actions about autism before they can work effectively with families who 

have children affected by the disorder (Cole, 2014). To be effective, counselors must 

comprehend autism from the perspective of the family since there are numerous emotions 

that may be required to address first before a family can handle and accept an autism 

diagnosis.  

Counselors are highly encouraged to scrutinize how cultural identities influence 

clients and avoid casting negative assumptions about families who have a child diagnosed 

with AS (Ennis-Cole et al., 2013). An interesting implication of the cultural element in 

counseling is for health professionals to familiarize themselves with the culturally infused 

verbal and nonverbal communication styles of the family so that they can be effective in 

their occupation. Finally, appropriate skills connote that professionals must be flexible in 

the application of theories and skills (Cole, 2014). An approach that worked in one family 

may not work in another given the diversity of families. Generally, the most vital 

component of the intervention program for children with AS is the demand to augment 

communication and social competence. This attention does not indicate a societal 

pressure for the need to fit in or an effort to suppress individuality and distinction. On the 

contrary, this emphasis represents the implication of this study that most individuals with 

AS are not introvert by choice. Comorbidity of AS with other disorders, such as 

depression, entails that there is a great chance, as children develop toward adolescence, 

for them to develop a pessimistic attitude because of the individual’s increasing 

awareness of personal insufficiency in group situations, and of reoccurring episodes of 

failure to make and maintain relationships (Chrisholm et al., 2015; Matson & Cervantes, 
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2014). A need to explicitly teach social and communication skills must be met for 

children with AS to lead a high-quality life. Having such training shall equip the child 

with the necessary tools in coping with social and interpersonal circumstances.  

Conclusion 

Summing-up, the diagnosis of AS in African American children has a statistically 

significant relationship with family structural factors, specifically parental marital status. 

The lack of conclusive factors that affect the rate at which African American children are 

diagnosed with AS suggests that there may still be diagnostic bias. Health care 

professionals have a perceived expectation about the probability of an African American 

child being diagnosed with AS. More work is required to ensure that all children with 

AS, regardless of their conditions in life, are identified immediately and be provided with 

successful interventions beginning at a young age. 

 

  



125 

 

 

References 

Abbeduto, L., Seltzer, M. M., Shattuck, P., Krauss, M. W., Orsmond, G., & Murphy, M. 

M. (2004). Psychological well-being and coping in mothers of youths with 

autism, down syndrome, or fragile X syndrome. American Journal of Mental 

Retardation, 109(3), 237-254. doi:10.1352/0895-8017 

Albrecht, S. F., Skiba, R. J., Losen, D. J., Chung, C. G., & Middleberg, C. (2012). 

Federal policy on disproportionately in special education: Is it moving us forward. 

Journal of Disability Policy Studies, 23(1), 14-25. 

doi:10.1177/1044207311407917 

Aldred, C., Green, J., Adams, C. (2004). A new social communication intervention for 

children with autism: Pilot randomized controlled treatment study suggesting 

effectiveness. Journal of Child Psychology and Psychiatry, 45(8), 1420-1430. 

Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/15482502 

Allison, C., Williams, J., Scott, F., Stott, C., Bolton, P., Baron-Cohen, S., & Brayne, C. 

(2007). The childhood Asperger syndrome test (CAST): Test-retest reliability in a 

high scoring sample. Autism, 11(2), 173-185. doi: 10:1177/1362361307075710 

American Academy of Child and Adolescent Psychiatry. (2013). Asperger’s disorder: 

Facts for families. Retrieved from http://www.aacap.org 

American Academy of Child and Adolescent Psychiatry. (2015). Asperger’s Disorder. 

Retrieved from 

http://www.aacap.org/aacap/Families_and_Youth/Resource_Centers/Autism_Res

ource_Center/Home.aspx 



126 

 

 

American Academy of Neurology. (2006). Autism spectrum disorder. Retrieved from 

http://patients.aan.com/disorders/index.cfm?event=view&disorder_id=859 

American Academy of Pediatrics. (2006). Identifying infants and young children with 

developmental disorders in the medical home: An algorithm for developmental 

surveillance and screening. Retrieved from 

http://pediatrics.aappublications.org/content/118/1/405.short  

American Psychiatric Association. (2000). Diagnostic and statistical manual of mental 

disorders, (4th ed.). Washington, DC: American Psychiatric Association. 

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (5th ed.). Arlington, VA: American Psychiatric Association. 

American Psychological Association. (2016). Report of the APA task force on 

socioeconomic status. Washington, DC: American Psychological Association. 

Anderson, C. (2010). Relieving parental stress and depression: How helping parents helps 

children. Interactive Autism Network: Linking the Autism Community and 

Researchers. Retrieved from 

https;//www.iancommunity.org/es/articles/parental_depression 

Angie, W. S., Zwaigenbaum, L., Nicholas, D., & Sharon, R. (2015). Factors influencing 

autism spectrum disorder screening by community pediatricians. Pediatrics and 

Child Health, 20(5), 20-24. Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4472058/ 



127 

 

 

Autism Society of America. (2015). 2015 annual report. Retrieved from 

http://www.autism-society.org/wp-content/uploads/2016/12/Autism-Society-

2015-Annual-Report-1.pdf 

Atkinson, R., & Flint, J. (2001). Accessing hidden and hard-to-reach populations: 

Snowball research strategies. Social Research Update, 33, 1-1. Retrieved from 

http://sru.soc.surrey.ac.uk/SRU33.pdf 

Autism Gateway. (2007). Autism screening. Retrieved from 

http://www.autismgateway.com/cme_19.html 

Autism Research Center (2015). Childhood Autism Spectrum Test (CAST). Department of 

Developmental Psychiatry. The university of Cambridge. Retrieved from 

http://www.autismresearchcentre.com/arc_tests 

Autism Society. (2015). Asperger’s syndrome. Retrieved from http://www.autism-

society.org/what-is/aspergers-syndrome/ 

Autism Speaks. (2014, 2015). Exploring feeding behavior in autism: A parent’s guide. 

Autism Treatment Network. Retrieved from 

http://www.autismspeaks.org/sites/default/files/docs/sciencedocs/atn/feeding_gui

de.pdf 

Autism Speaks. (2016). Participate in research. Retrieved from 

https://www.autismspeaks.org/science/participate-in-research 

Badawi, N., Dixon, G., Felix, J. F., Keogh, J. M., Petterson, B., Stanley, F. J., & 

Kurinczuk, J. J. (2006). Autism following a history of newborn encephalopathy: 

http://www.autismspeaks.org/sites/default/files/docs/sciencedocs/atn/feeding_guide.pdf
http://www.autismspeaks.org/sites/default/files/docs/sciencedocs/atn/feeding_guide.pdf


128 

 

 

More than a coincidence? Developmental Medicine and Child Neurology, 48(2), 

85-89. doi:10.1017/S001216220600020x 

Baeza-Velasco, C., Michelon, C., Rattaz, C., Pernon, E., & Baghdadli, A. (2013). 

Separation of parents raising children with autism spectrum disorders. Journal of 

Developmental and Physical Disabilities, 25(6), 613-624. 

Baio, J. (2012). Prevalence of autism spectrum disorders: Autism and developmental 

disabilities monitoring network, 14 sites, Unites States, 2008. Morbidity and 

Mortality Weekly Report, Surveillance Summaries, 61(3), 1-19. Retrieved from 

https://www.cdc.gov/mmwr/pdf/ss/ss6103.pdf  

Baio, J. (2014). Prevalence of autism spectrum disorder among children aged 8 years – 

Autism and developmental disabilities monitoring network, 11 sites, United 

States, 2010. Morbidity and Mortality Weekly Report, Surveillance Summaries, 

63(SS02), 1-21. Retrieved from 

https://www.cdc.gov/mmwr/preview/mmwrhtml/ss6302a1.htm  

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. 

Psychological Review, 84(2), 191-215. doi:10.1037/0033-295X.84.2.191. 

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. 

Englewood Cliffs, NJ: Prentice Hall. 

Bandura, A. (1994). Self-efficacy. In V.S. Ramachaudran (Ed.), Encyclopedia of Human 

Behavior, 4, 71-81. New York, NY: Academic Press.  



129 

 

 

Baron-Cohen, S., Lombardo, M. V., Auyeung, B., Ashwin, E., Chakrabarti, B., & 

Knickmeyer, R. (2011). Why are autism spectrum conditions more prevalent in 

males? PLOS Biology, 9(6), e1001081. doi: 10.1371/journal.pbio.1001081. 

Baron-Cohen, S., Scott, F. J., Allison, C., Williams, J., Bolton, P., Matthews, F. G., & 

Brayne, C. (2009). Prevalence of autism spectrum conditions: UK school-based 

population study. British Journal of Psychiatry, 194(6), 500-509. 

doi:10.1192/bjp.bp.108.059345 

Baron-Cohen, S., Tager-Flushberg, H., & Cohen, D. J. (2000). Understanding other 

minds: Perspectives from autism and developmental cognitive neuroscience (2nd 

ed.). Oxford, United Kingdom: Oxford University Press.  

Bartlett, C. W., Hou, L., Flax, J. F., Hare, A., Cheong, S. Y., Fermano, Z., … 

Brzustowicz, L. M. (2014). A genome scan for loci shared by autism spectrum 

disorder and language impairment. The American Journal of Psychiatry, 171(1), 

72-81. doi: 10.1176/appi.ajp.2013.12081103.  

Baxter, C. (1989). Investigating stigma as stress in social interactions of parents. Journal 

of Mental Deficiency Research, 33, 455-466. doi: 10.1111/j.1365-2788.1989. 

tb01501.x 

Becerra, T. A., von Ehrenstein, O. S., Heck, J. E., Olsen, J., Arah, O. A., Jeste, S. S., … 

Ritz, B. (2014). Autism spectrum disorders and race, ethnicity, and nativity: A 

population-based study. Pediatrics, 134(1), e63-71. doi:10.1542/peds.2013.3928. 



130 

 

 

Becerra, T. A., Wilhelm, M., Olsen, J., Cockburn, M., & Ritz., B. (2013). Ambient air 

pollution and autism in Los Angeles County, California. Environmental Health 

Perspectives, 121(3), 380-386. doi:10.1289/ehp.1205827. 

Berk, L. E. (2000). Child development (5th ed.). pp. 23-38. Boston, MA: Allyn and 

Bacon. 

Bethell, C., Reuland, C., Schor, E., Abrahms, M., & Halfon, N. (2011). Rates of parent-

centered developmental screening: Disparities and links to services access. 

Pediatrics, 128(1), 146-155. doi:10.1542/peds.2014-3390 

Bewick, V., Cheek, L., & Ball, J. (2003). Statistics review 7: Correlation and regression. 

Critical Care, 7(6), 451-459. doi: 10.1186/cc2401. 

Birenbaum, A. (1970). On managing a courtesy stigma. Journal of Health and Social 

Behavior, 11(3), 196-206. Retrieved from http://www.jstor.org/stable/2948301 

Bluth, K., Roberson, P. N. E., Billen, R. M., & Sams, J. M. (2013). A stress model for 

couples parenting children with autism spectrum disorders and the introduction of 

a mindfulness intervention. Journal of Family Theory and Review, 5(3), 194-213. 

doi:10.1111/jftr.12015. 

Bolman, W. (2006). The autistic family life cycle: Family stress and divorce. Retrieved 

from http://www.asa.confex.comasa/2006/techprograms/s1940.htm. 

Bolte, S., Duketis, E., Poustka, F., & Holtmann, M. (2011). Sex differences in cognitive 

domains and their clinical correlates in higher-functioning autism spectrum 

disorders. Autism, 15(4), 497-511. doi: 10.1177/1362361310391116 

http://www.asa.confex.comasa/2006/techprograms/s1940.htm


131 

 

 

Bornstein, M. H., & Bradley, R. H. (2003). Socioeconomic status, parenting, and child 

development. Mahwah, NJ: Lawrence Erlbaum Associates.  

Bowerman, B. L., & O’Connell, R. T. (1990). Linear statistical models: An applied 

approach (2nd ed.). Belmont, CA: Duxbury Press. 

Boyle, C. A., Boulet, S., Schieve, L. A., Cohen, R. A., Blumberg, S. J., Yeargin-Allsopp, 

M., … Kogan, M. D. (2011). Trends in the prevalence of developmental 

disabilities in US children, 1997-2008. Pediatrics, 127(6), 1034-1042. doi: 

10.1542/peds.2010.2989. 

Brendel, A., Dawson, G., Elder, L., Gerhardt, P. F., & Margo, K. et al. (2014). 100-day 

kit for newly diagnosed families of school age children. Retrieved from 

http://www.autismspeaks.org/docs/100_day_kit_for_school_age_children_final_s

mall.pdf 

Bristol, M. M. (1987). Mothers of children with autism or communication disorders: 

Successful adaptation and the double ABCX model. Journal of Autism and 

Developmental Disorders, 17(4), 469-486. doi:10.1007/BF01486964 

Bronfenbrenner, U. (1979). The ecology of human development: Experiments by nature 

and design. Cambridge, MA: Harvard University Press.  

Bryson, S. E., Rogers, S. J., & Fombonne, E. (2003). Autism spectrum disorders: Early 

detection, intervention, education, and psychopharmacological management. 

Canadian Journal of Psychiatry, 48(8), 506-516. 

doi:10.1177/070674370304800802 

http://www.autismspeaks.org/docs/100_day_kit_for_school_age_children_final_small.pdf
http://www.autismspeaks.org/docs/100_day_kit_for_school_age_children_final_small.pdf


132 

 

 

Buescher, A. V., Ciday, Z., Knapp, M., & Mandell, D. D. (2014). Cost of autism 

spectrum disorders in the United Kingdom and the United States. JAMA 

Pediatrics, 168(8), 721-728. doi: 10.1001/jamapediatrics.2014.210 

Burns, N., & Grove, S. K. (2005). The practice of nursing research: Conduct, critique, 

and utilization (5th ed.). St. Louis, MO: Elsevier.  

Buxbaum, J. D., Hof, P. R. (2013). The neuroscience of autism spectrum disorders. 

Oxford, United Kingdom: Academic Press.  

Cachia, R. L., Anderson, A., & Moore, D. W. (2016). Mindfulness, stress, and well-being 

in parents of children with autism spectrum disorder: A systematic review. 

Journal of Child and Family Studies, 25(1), 1-14. doi: 10.1007/s10826-015-0193-

8. 

Campbell, C. D., & Eichler, E. E. (2013). Properties and rates of germline mutations in 

humans. Trends in Genetics, 29(10), 575-584. doi: 10.1016/j.tig.2013.04.005. 

Caronna, E. B., Augustyn, M., & Zuckerman, B. (2007). Revising parental concerns in 

the age of autism spectrum disorders: The need to help parents in the face of 

uncertainty. Archives of Pediatric and Adolescent Medicine, 161(4), 406-408. 

doi:10.1001/archpedi.161.4.406 

Carrington, S. J., Kent, R. G., Maljaars, J., Le Couteur, A., Gould, J., Wing, L., … 

Leekam, S. R. (2014). DSM-5 Autism spectrum disorder: In search of essential 

behaviors for diagnosis. Research in Autism Spectrum Disorders, 8(6), 701-715. 

doi: 10.1016/j.rasd.2014.03.017 



133 

 

 

Census Bureau. (2011). The black population 2010: 2010 Census Briefs. Retrieved from 

https://www.census.gov/prod/cen2010/briefs/c2010br-06.pdf 

Centers for Disease Control and Prevention. (2006). Mental health in the United States: 

Parental report of diagnosed autism in children aged 4-17 years – United States, 

2003-2004. Morbidity Mortality Weekly Report (MMWR), 55(17), 481-486. 

Retrieved from https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5517a3.htm 

Centers for Disease Control and Prevention. (2014). Autism spectrum disorders: Facts 

about ASD. Retrieved from http://www.cdc.gov/ncbddd/autism/facts.html 

Centers for Disease Control and Prevention. (2014). Prevalence of autism spectrum 

disorder among children aged 8 years – Autism and developmental disabilities 

monitoring network, 11 sites, United States, 2010. Morbidity and Mortality 

Weekly Report (MMWR), Surveillance Summaries, 28(SS02), 1-21. Retrieved 

from https://www.cdc.gov/mmwr/preview/mmwrhtml/ss6302a1.htm 

Centers for Disease Control and Prevention. (2014). Prevalence of autism spectrum 

disorder among children aged 8 years – Autism and developmental disabilities 

monitoring network, 11 sites, United States, 2010. Surveillance Summaries, 

Morbidity and Mortality Weekly Report (MMWR), 63(SS02), 1-21.  

Centers for Disease Control and Prevention. (2015). Autism spectrum disorder: 

Developmental surveillance and screening. Retrieved from 

http://www.cdc.gov/ncbddd/autism/hcp-recommendations.html 

Centers for Disease Control and Prevention. (2015). Autism spectrum disorder: Data and 

statistics. Retrieved from http://www.cdc.gov/ncbddd/autism/data.html  

http://www.cdc.gov/ncbddd/autism/facts.html
http://www.cdc.gov/ncbddd/autism/data.html


134 

 

 

Centers for Disease Control and Prevention. (2016). Autism spectrum disorder: Screening 

and diagnosis for healthcare providers. Retrieved from 

http://www.cdc.gov/ncbddd/autism/hcp-screening.html 

Charman, T., & Gotham, K. (2013). Measurement issues: Screening and diagnostic 

instruments for autism spectrum disorders – lessons from research and practice. 

Child and Adolescent Mental Health, 18(1), 52-63. doi: 10.1111/j.1475-

3588.2012. 00664.x 

Charman, T., Taylor, E., Drew, A., Cockerill, H., Brown, J., & Baird, G. (2005). 

Outcome at 7 years of children diagnosed with autism at age 2: Predictive validity 

of assessments conducted at 2 and 3 years of age and pattern of symptom change 

over time. Journal of Child Psychology and Psychiatry, 46(5), 500-513. 

doi:10.1111/j.1469-7610.2004. 00377.x 

Chevallier, C., Kohls, G., Troiani, V., Brodkin, E. S., Schultz, R. T. (2012). The social 

motivation theory of autism. Trends in cognitive Sciences, 16(4), 231-239. doi: 

10.1016/j.tics.2012.02.007. 

Child Development Institute. (2015). Understanding Asperger's syndrome/disorder: 

Parent guide. Retrieved from http://childdevelopmentinfo.com/child-

psychology/autism-aspergers/asperger/ 

Chrisholm, K., Lin, A., Abu-Akel, A., & Wood, S. J. (2015). The association between 

autism and schizophrenia spectrum disorders: A review of eight alternate models 

of co-occurrence. Neuroscience and Biobehavioral Reviews, 55, 173-183. doi: 

10.1016/j.neubiorev.2015.04.012 

http://www.cdc.gov/ncbddd/autism/hcp-screening.html
http://childdevelopmentinfo.com/child-psychology/autism-aspergers/asperger/
http://childdevelopmentinfo.com/child-psychology/autism-aspergers/asperger/


135 

 

 

Christensen, D. L., Baio, J., Braun, K. V., Bilder, D., Charles, J., Constantino, J. N., … 

Yeargin-Allsopp, M. (2016). Prevalence and characteristics of autism spectrum 

disorder among children aged 8 years – Autism and developmental disabilities 

monitoring network, 11 sites, United States, 2012. Morbidity and Mortality 

Weekly Report (MMWR), 65(SS3), 1-23. doi: 10.15585/mmwr. ss6503a1 

Cohen, D., & Crabtree, B. (2006). Qualitative research guidelines project: Purposeful 

random sampling. Retrieved from http://www.qualres.org/HomeRand-3812.html 

Cohen, D., Pichard, N., Tordjman, S., Baumann, C., Burglen, L., Excoffier, E., … Heron, 

D. (2005). Specific genetic disorders and autism: Clinical contribution towards 

their identification. Journal of Autism and Developmental Disorders, 35(1), 103-

116. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/15796126  

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155-159. doi: 

10.1037/0033-2909.112.1.155 

Cole, E. (2014). The impact of culture on autism diagnosis and treatment: Considerations 

for counselors and other professionals. Family Journal: Counseling and Therapy 

for Couples and Families,21(3), 279-287. doi:10.1177/1066480713476834 

Conger, R. D., Conger, K. J., & Martin, M. J. (2010). Socioeconomic status, family 

processes, and individual development. Journal of Marriage and Family, 72(3), 

685-704. doi: 10.1111/j.1741-3737.2010. 00725.x 

Cooper, J. O., Heron, T. E., & Heward, W. L. (2007). Applied behavior analysis (2nd ed.). 

Upper Saddle River, NJ: Pearson.  



136 

 

 

Cox, D. R. (1958). The regression analysis of binary sequences (with discussion). 

Journal of the Royal Statistical Society: Series B (Methodological), 20(2),215–

242. Retrieved from http://www.jstor.org/stable/2983890 

Creswell, J. W. (2009). Research design: Qualitative, quantitative, and mixed methods 

approaches (3rd ed.). Thousand Oaks, CA: Sage Publications Inc.  

Daniels, A. M., & Mandell, D. S. (2014). Explaining differences in age at autism 

spectrum disorder diagnosis: A critical review. Autism, 18(5), 583-597. doi: 

10.1177/1362361313480277 

Davis, N. O., & Carter, A. S. (2008). Parenting stress in mothers and fathers of toddlers 

with autism spectrum disorders: Associations with child characteristics. Journal 

of Autism Developmental Disorders, 38(7), 1278-1291. doi:10.1007/s10803-007-

0512-z 

Dawson, S., Glasson, E.J., Dixon, G., & Bower, C. (2009). Birth defects in children with 

autism spectrum disorders: A population-based, nested-case control study. 

American Journal Epidemiology, 169(11), 1296-1303.doi:10.1093/aje/kwp059 

Delobel-Ayoub, M., Ehlinger, V., Klapouszczak, D., Maffre, T., Raynaud, J., Delpierre, 

C., & Arnaud, C. (2015). Socioeconomic disparities and prevalence of autism 

spectrum disorder and intellectual disability. PLOS ONE, 10(110, e0141964. doi: 

10.1371/journal.pone.0141964 

D' Onofrio, B. M., Richert, M. E., Frans, E., Kuja-Halkola, R., Almqvist, C. (2014). 

Paternal age at childbearing and offspring psychiatric and academic morbidity. 



137 

 

 

Journal of the American Medical Association Psychiatry, 71(4), 432-438. doi: 

10.1001/jamapsychiatry.2013.4525 

Desai, M. U., Divan, G., Wertz, F. J., & Patel, V. (2012). The discovery of autism: Indian 

parent’s experiences of caring for their child with an autism spectrum disorder. 

Transcultural Psychiatry, 49(3-4), 613-637. doi: 10.1177/1363461512447139. 

Desoto, M. C., & Hitlan, R. T. (2007). Blood levels of mercury are related to diagnosis of 

autism: A reanalysis of an important data set. Journal of Child Neurology, 22(11), 

1308-1311. doi:10.1007/s11948-017-9983-2 

Dickerson, A. S., Rahbar, M. H., Bakian, A. V., Bilder, D. A., Harrington, R. A., 

Pettygrove, S., .... Zahorodny, W. M. (2016). Autism spectrum disorder 

prevalence and associations with air concentrations of lead, mercury, and arsenic. 

Environmental Monitoring and Assessment, 188, 407. doi:10.1007/s10661-016-

5405-1 

DiGuiseppi, C., Hepburn, S., Davis, J. M., Fidler, D. J., Hartway, S., Lee, N. R., et al. 

(2010). Screening for autism spectrum disorders in children with Down 

syndrome: Population prevalence and screening test characteristics. Journal of 

Developmental and Behavioral Pediatrics, 31(3), 181-191. doi: 

10.1097/DBP.0b013e3181d5aa6d. 

Duarte, C. S., Bordin, I. A., Yazigi, L., & Mooney, J. (2005). Factors associated with 

stress in mothers of children with autism. Autism, 9(4), 416-427. 

doi:10.1177/1362361305056081 



138 

 

 

Dumont-Mathieu, T., & Fein, D. (2005). Screening for autism in young children: The 

modified checklist for autism in toddlers (m-chat) and other measures. Mental 

Retardation and Developmental Disabilities Research Reviews, 11(3), 253-262. 

doi:10.1002/mrdd.20072 

Durkin, M. S., Maenner, M. J., Meaney, F. J., Levy, S. E., DiGuiseppi, C., Nicholas, J. 

S., & Schieve, L. A. (2010). Socioeconomic inequality in the prevalence of autism 

spectrum disorder: Evidence from a U.S. cross-sectional study. PLOS ONE, 5(7), 

e11551. doi: 10.1371/journal.pone.0011551 

Dworzynski, K., Happe, F., Bolton, P., & Ronald, A. (2009). Relationship between 

symptom disorders in autism spectrum disorders: A population-based twin study. 

Journal of Autism and Developmental Disorders, 39(8), 1197-1210. 

doi:10.1001/jamapsychiatry.2014.3028 

Dymond, S., Gilson, C., & Myran, S. (2007). Services for children with autism spectrum 

disorders. Journal of Disability Policy Studies, 18, 133-147.  

doi10.1177/10442073070180030201 

Ehlers, S., Gillberg, C., Wing, L. (1999). A screening questionnaire for Asperger 

Syndrome and other high-functioning autism spectrum disorders in school age 

children. Journal of Autism and Developmental Disorders, 29(2), 129–141. doi: 

10.1023/A:1023040610384 

Eiraldi, R., & Diaz, Y. (2010). Use of treatment services for attention-deficit 

hyperactivity disorder in Latino children. Current Psychiatry Reports, 12(5), 403-

408. doi: 10.1007/s11920-010-0139-1 



139 

 

 

Eldevik, S., Hastings, R. P., Hughes, J. C., Jahr, E., Eikeseth, S., & Cross, S. (2009). 

Meta-analysis of early intensive behavioral intervention for children with autism. 

Journal of Clinical Child Adolescent Psychology, 38(3), 439-450. doi: 

10.1080/15374410902851739. 

Ennis-Cole, D., Durodoye, B. A., & Harris, H. L. (2013). The impact of culture on autism 

diagnosis and treatment: Considerations for counselors and other professionals. 

The Family Journal: Counseling and Therapy for Couples and Families, 21(3), 

279-287. doi: 10.1177/1066480713476834. 

Eren, B. (2015). The use of music interventions to improve social skills in adolescents 

with autism spectrum disorders in integrated group music therapy sessions. 

Procedia – Social and Behavioral Sciences, 197, 207-213. doi: 

10.1016/j.sbspro.2015.07.125 

Fadness, L.T., Taube, A., & Tylleskar, T. (2009). How to identify information bias due to 

self-reporting in epidemiological research. The Internet Journal of Epidemiology, 

7(2), 28-38. Retrieved from http://ispub.com/IJE/7/2/9194 

Farrugia, D. (2009). Exploring stigma: Medical knowledge and the stigmatization of 

parents of children diagnosed with autism spectrum disorder. Sociology of Health 

and Illness, 31(7), 1011-1027. doi: 10.1111/j.1467-9566-2009. 01174.x 

Faul, F., Erdfelder, E., Buchner, A., & Lang, A. G. (2009). Statistical power analyses 

using G*Power 3.1: Tests for correlation and regression analyses. Behavior 

Research Methods, 41, 1149-1160. 



140 

 

 

Fay, M. P., & Proschan, M. A. (2010). Wilcoxon-Mann-Whitney or t-test? On 

assumptions for hypothesis tests and multiple interpretations of decision rules. 

Statistics Surveys, 4, 1-39. doi: 10.1214/09-SS051 

Feinberg, E., Silverstein, M., Donahue, S., & Bliss, R. (2011). The impact of race on 

participation in part C early intervention services. Journal of Developmental and 

Behavioral Pediatrics, 32(4), 284-291. doi: 10.1097/DBP.0b013e3182142fbd 

Fernell, E., & Gillberg, C. (2010). Autism spectrum disorder diagnoses in Stockholm 

preschoolers. Research in Developmental, 31(3), 680-685. doi: 

10.1016/j.ridd.2010.01.007 

Fernell, E., Eriksson, M. A., & Gillberg, C. (2013). Early diagnosis of autism and impact 

on prognosis: A narrative review. Clinical Epidemiology, 2013(5), 33-43. doi: 

10.2147/CLEP.S41714 

Festinger, L. (1957). A theory of cognitive dissonance. Stanford, CA: Stanford University 

Press. 

Filipek, P. A., Accardo, P. J., Ashwal, S., Baranek, G. T., Cook, E. H., Dawson, G., … 

Volkmar, F. R. (2000). Practice parameter: Screening and diagnosis of autism: 

Report of the quality standards subcommittee of the American Academy of 

Neurology and the Child Neurology Society. Neurology, 55, 468-479. Retrieved 

from https://www.apa.org/pubs/journals/features/autism-screening-diagnosis.pdf 

Fletcher-Watson, S. McConnell, F., Manola, E., & McConachie, H. (2014). Interventions 

based on the theory of mind cognitive model for autism spectrum disorder (ASD). 



141 

 

 

Cochrane Database of Systematic Reviews, 2014(3), 1-83. doi: 

10.1002/14651858.CD008785.pub2. 

Flores, G., & Lin, H. (2013). Trends in racial/ethnic disparities in medical and oral 

health, access to care, and use of services in U.S. children: Has anything changed 

over the years? International Journal for Equity in Health, 12(10), 1-16. 

doi:10.1186/1475-9276-12-10 

Fombonne, E. (2003). Epidemiological surveys of autism and other pervasive 

developmental disorders: An update. Journal of Autism and Developmental 

Disorders, 33(4), 365-382. doi:10.1023/A:102505461 

Fombonne, E. (2007). Epidemiological surveys of pervasive developmental disorders. In 

Autism and pervasive developmental disorders (2nd ed.), pp.33-68. Cambridge, 

United Kingdom: Cambridge University Press.  

Fombonne, E., & Tidmarsh, L. (2003). Epidemiologic data on Asperger’s disorder. Child 

and Adolescent Psychiatric Clinics of North America, 12(1), 15-21. 

doi:10.1016/B978-0-444-52002-9.00023-1 

Fountain, C., King, M. D., & Bearman, P. S. (2011). Age of diagnosis for autism: 

Individual and community factors across 10 birth cohorts. Journal of 

Epidemiology and Community Health, 65(6), 503-510. doi: 

10.1136/jech.2009.104588 

Freedman, B. H., Kalb, L. G., Zablotsky, B., & Stuart, E. A. (2012). Relationship status 

among parents of children with autism spectrum disorders: A population-based 



142 

 

 

study. Journal of Autism and Developmental Disorders, 42(4), 539-548. doi: 

10.1007/s10803-011-1269-y. 

 Frith, U. (1989). Autism: Explaining the enigma. Oxford, United Kingdom: Blackwell. 

Gau, S. S., Chou, M., Chiang, H., Lee, J., Wong, C., Chour, W., & Wu, Y. (2012). 

Parental adjustment, marital relationship, and family functioning in families of 

children with autism. Research in Autism Spectrum Disorders, 6, 263-270. doi: 

10.1016/j.rasd.2011.05.007. 

Geschwind, D. H. (2011). Genetics of autism spectrum disorders. Trends in Cognitive 

Sciences, 15(9), 409-416. doi: 10.1016/j.tics.2011.07.003 

Giannoni, P. P., & Kass, P. H. (2010). Risk factors of children who exited from an early 

intervention program without an identified disability and returned with a 

developmental disability. Research in Developmental Disabilities, 31(3), 848-

856. doi: 10.1016/j.ridd.2010.02.014 

Giarelli, E., Wiggins, L. D., Rice, C. E., Levy, S. E., Kirby, R. S., Pinto-Martin, J., & 

Mandell, D. (2010). Sex differences in the evaluation and diagnosis of autism 

spectrum disorders among children. Disability and health Journal, 3(2), 107-116. 

doi: 10.1016/j.dhjo.2009.07.001. 

Gillberg, I.C., Helles, A., Billstedt, E., & Gillbert, C. (2015). Boys with Asperger’s 

Syndrome grow up: Psychiatric and neurodevelopmental disorders 20 years after 

initial diagnosis. Journal of Autism and Developmental Disorders, 46(1), 74-82. 

Glicksman, E. (2012). Catching autism earlier. American Psychological Association, 

43(9), 56. Retrieved from http://www.apa.org/monitor/2012/10/autism.aspx 



143 

 

 

Golden, S. D., & Earp, J. A. (2012). Social ecological approaches to individuals and their 

contexts: Twenty years of health education and behavior health promotion 

interventions. Health Education and Behavior, 39(3), 364-372. doi: 

10.1177/1090198111418634 

Goodman, L. A. (1961). Snowball sampling. Annals of Mathematical Statistics, 32(1), 

148-170. doi: 10.1214/aoms/1177705148  

Goodwin, L. D. (1984). Increasing efficiency and precision of data analysis: Multivariate 

versus univariate statistical techniques. Nursing Research, 33(4), 247-249. 

doi:10.1097/00006199-198407000-00013 

Gourdine, R. M., Baffour, T. D., & Teasley, M. (2011). Autism and the African 

American community. Social Work Public Health, 26(4), 454-70. 

doi:10.1080/19371918.2011.579499. 

Gray, D. E. (1993, 2008). Perceptions of stigma: The parents of autistic children. 

Sociology of Health and Illness, 15(1), 102-120. doi:10.1111/1467-

9566.ep11343802 

Gray, D. E. (2002). Everybody just freezes. Everybody is just embarrassed: Felt and 

enacted stigma among parents of children with high functioning autism. Sociology 

of Health and Illness, 24(6), 734-749. doi:10.1111/1467-9566.00316. 

Green, L. (2013). The well-being of siblings of individuals with autism. International 

Scholarly Research Notices Neurology, 2013(2013) Article ID 417194, 1-7. 

doi:10.1155/2013/417194. 



144 

 

 

Guerra, D. J. (2011). The molecular genetics of autism spectrum disorders: Genomic 

mechanisms, neuro immunopathology, and clinical implications. Autism Research 

and Treatment, 2011(2011), Article ID 398636, 1-16. doi:10.1155/2011/398636. 

Guevara, J., Mandell, D., Rostain, A., Zhao, H., & Hadley, T. (2006). Disparities in the 

reporting and treatment of health conditions in children: An analysis of the 

medical expenditure panel survey. Health Services Research, 41(2), 532-549. 

doi:10.1111/j.1475-6773.2005. 00484.x 

Haag, M., Bird, F. L., & Weiss, M. J. (2016). Addressing the needs of parents, relatives 

and caregivers. Autism Spectrum News, 9(1), 1-2. Retrieved from 

http://www.mhnews-autism.org/back_issues/ASN-Summer2016.pdf 

Hall, S. S., Lightbody, A. A., & Reiss, A. L. (2008). Compulsive, self-injurious, and 

autistic behavior in children and adolescents with fragile X syndrome. American 

Journal of Mental Retardation, 113(1), 44-53. doi: 10.1352/0895-

8017/2008/113/44. 

Hallmayer, J., Cleveland, S., Torres, A., Phillips, J., Cohen, B., Torigoe, T., … & Risch, 

N. (2011). Genetic heritability and shared environmental factors among twin pairs 

with autism. Archives of General Psychiatry, 68(11), 1095-1102. doi: 

10.1001/archgenpsychiatry.2011.76 

Handleman, S. L., & Harris, J. S. (2000). Age and IQ at intake as predictors of placement 

for young children with autism: A four-to-six-year follow-up. Journal of Autism 

and Developmental Disorders, 30(2), 137-142. doi:10.1023/A:1005459606120 



145 

 

 

Haney, M. R. (2013). Understanding children with autism spectrum disorders: Educators 

partnering with families. Thousand Oaks, CA. Sage Publications.  

Hartley, S. L., Barker, E. T., Seltzer, M. M., Floyd, F., Greenberg, J., Orsmond, G., & 

Bolt, D. (2010). The relative risk and timing of divorce in families of children 

with an autism spectrum disorder. Journal of Family Psychology, 24(4), 449-457. 

doi:10.1037/a0019847 

Hastings, R. P. (2003). Child behavior problems and partner mental health as correlates 

of stress in mothers and fathers of children with autism. Journal of Intellectual 

Disability Research, 47(4-5), 231-237. Retrieved from 

https://www.ncbi.nlm.nih.gov/pubmed/12787155?dopt=Abstract 

Heidgerken, A. D., Geffken, G., Modi, A., & Frakey, L. (2005). A survey of autism 

knowledge in a health care setting. Journal of Autism Developmental Disorder, 

35, 323-330. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/16119473 

Hess, C. R., & Landa, R. J. (2012). Predictive and concurrent validity of parent concern 

about young children at risk for autism. Journal of Autism and Developmental 

Disorders, 42(4), 575-584. doi: 10.1007/s10803-011-1282-1 

Hollander, E., Kolevzon, A., & Coyle, J. T. (2011). Textbook of autism spectrum 

disorders. Washington, DC: American Psychiatric Publishing, Inc. 

Horlin, C., Falkmer, M., Parsons, R., Albrecht, M. A., & Falkmer, T. (2014). The cost of 

autism spectrum disorders. PLOS ONE, 9(9), e106552. doi: 

10.1371/journal.pone.0106552 



146 

 

 

Hosmer, D. W., Lemeshow, S., & Sturdivant, R. X. (2013). The multiple logistic 

regression model in applied logistic regression (3rd ed.). Hoboken, NJ: John 

Wiley & Sons Inc. 

Hsieh, F. Y., Bloch, D. A., & Larsen, M. D. (1998). A simple method of sample size 

calculation for linear and logistic regression. Statistics in Medicine, 17, 1623-

1634. Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/9699234 

Huerta, M., & Lord, C. (2012). Diagnostic evaluation of autism spectrum disorders. 

Pediatric Clinics of North America, 59(1), 103-111. doi: 

10.1016/j.pcl.2011.10.018 

Huquet, G., Ey, E., & Bourgeron, T. (2013). The genetic landscapes of autism spectrum 

disorders. Annual Review of Genomics and Human Genetics, 14, 191-213. 

doi:10.1146/annurev-genom-091212-153431  

Hurley, A. M., Tadrous, M., & Miller, E. S. (2010). Thimerosal-containing vaccines and 

autism: A review of recent epidemiologic studies. The Journal of Pediatric 

Pharmacology and Therapeutics, 15(3), 173-181. Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3018252/ 

Irvin, D. W., McBee, M., Boyd, B. A., Hume, K., & Odom, S. L. (2012). Child and 

family factors associated with the use of services for preschoolers with autism 

spectrum disorders. Research in Autism Spectrum Disorders, 6(1), 565-572. doi: 

10.1016/j.rasd.2011.07.018 



147 

 

 

Järbrink, K. (2007). The economic consequences of autistic spectrum disorder among 

children in a Swedish municipality. Autism, 11(5), 453-463. 

doi:10.1177/1362361307079602 

Johnson, K., & Theberge, S. (2007). Reducing disparities beginning in early childhood. 

(Short Take No. 4). Retrieved from 

http://www.nccp.org/publications/pub_744.html 

Julie, G., Hamdan, F. F., & Rouleau, G. A. (2011). A strategy to identify de novo 

mutations in common disorders such as autism and schizophrenia. Journal of 

Visualized Experiments, 15(52), e2534. doi: 10.3791/2534. 

Kalkbrenner, A. E., Daniels, J. L., Emch, M., Morrissey, J., Poole, C., & Chen, J. C. 

(2011). Geographic access to health services and diagnosis with an autism 

spectrum disorder. Annals of Epidemiology, 21(4), 304-310. doi: 

10.1016/j.annepidem.2010.11.010 

Kazdin, A. E. (Ed.). (2000). Encyclopedia of Psychology, 3, (pp. 129-133). Washington, 

DC, US: American Psychological Association, New York, NY: Oxford University 

Press.  

Kelley, K., & Maxwell, S. E. (2003). Sample size for multiple regression: Obtaining 

regression coefficients that are accurate, not simply significant. Psychological 

Methods, 8, 305-321. doi:10.1037/1082-989X.8.3.305 

Kimberlin, C. & Winterstein, A. (2008). Validity and reliability of measurement 

instruments used in research. American Journal of Health—System Pharmacists, 

65, 2276-2284. doi: 10.2146/ajhp070364 



148 

 

 

King, M. D., & Bearman, P. S. (2011). Socioeconomic status and the increased 

prevalence of autism in California. American Sociological Review, 76(2), 320-

346. doi: 10.1177/0003122411399389 

King, M. D., Fountain, C., Dakhlallah, B. A., & Bearman, P. S. (2009). Estimated autism 

risk and older reproductive age. American Journal of Public Health, 99(9), 1673-

1679. doi: 10.2105/AJPH.2008.149021 

Kite, D. M., Gullifer, J., & Tyson, G. A. (2013). Views on the diagnostic labels of autism 

and Asperger’s disorder and the proposed changes in the DSM. Journal of Autism 

and Developmental Disorders, 43(7), 1692-1700. doi: 10.1007/s10803-012-1718-

2 

Klin, A., & Volkmar, F. R. (2003). Asperger’s syndrome: Diagnosis and external 

validity. Child and Adolescent Psychiatric Clinics of North America 12(1), 1-3. 

Klin, A., Pauls, D., Schultz, R., & Volkmar, F. (2005). Three diagnostic approaches to 

Asperger syndrome: Implications for research. Journal of Autism and 

Developmental Disorders, 35(2), 221-234. doi:10.1007/s10803-004-2001-y 

Klin, A., Wetherby, A. M., Woods, J., Saulnier, C., Stapel-Wax, J., Klaiman, C., & Jones, 

W. (2015). Toward innovative, cost-effective, and systematic solutions to 

improve outcomes and well-being of military families affected by autism 

spectrum disorder. Yale Journal of biology and Medicine, 88(1), 73-79. Retrieved 

from https://www.ncbi.nlm.nih.gov/pubmed/25745376 

Koegel, L. K., Koegel, R. L., Ashbaugh, K., & Bradshaw, J. (2014). The importance of 

early identification and intervention for children with or at risk for autism 



149 

 

 

spectrum disorders. International Journal of Speech-Language Pathology, 16(1), 

50-56. doi:10.3109/17549507.2013.861511 

Koegel, R. L., Vernon, T. W., & Koegel, L. K. (2009). Improving social initiations in 

young children with autism using reinforces with embedded social interactions. 

Journal of Autism and Developmental Disorders, 39(9), 1240-1251. doi: 

10.1007/s10803-009-0732-5  

Kong, A., Frigge, M. L., Masson, G., Besenbacher, S., Sulem, P., Magnusson, G., … 

Stefansson, K. (2012). Rate of de novo mutations and the importance of father’s 

age to disease risk. Nature, 488(7412), 471-475. doi: 10.1038/nature11396 

Kozlowski, A. M., Matson, J. L., Horovitz, M., Worley, J. A., & Neal, D. (2011). 

Parents’ first concerns of their child’s development in toddlers with autism 

spectrum disorders. Developmental Neurorehabilitation, 14(2), 72-78. doi: 

10.3109/17518423.2010.539793 

Krakovich, T. M., McGrew, J. H., Yu, Y., & Ruble, L. A. (2016). Stress in parents of 

children with autism spectrum disorder: An exploration of demands and 

resources. Journal of Autism and Developmental Disorders, 46(6), 2042-2053. 

doi: 10.1007/s10803-016-2728-2 

Kumi-Kyereme, A., Awusabo-Asare, K., Biddlecom, A., & Tanle, A. (2007). Influence 

of social connectedness, communication and monitoring on adolescent sexual 

activity in Ghana. African Journal of Reproductive Health, 11(3), 133-149. 

Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/20698062 



150 

 

 

Laerd Dissertation. (2012). Instrumentation and internal validity. Retrieved from 

http://dissertation.laerd.com/internal-validity-p3.php 

Laerd Statistics. (2013). Absolute deviation and variance. Retrieved from 

https://statistics.laerd.com/statistical-guides/measures-of-spread-absolute-

deviation-variance.php  

Laerd Statistics. (2013). Measures of central tendency. Retrieved from 

https://statistics.laerd.com/statistical-guides/measures-central-tendency-mean-

mode-median-faqs.php 

Lai, M., Lombardo, M. V., Chakrabarti, B., & Baron-Cohen, S. (2013). Subgrouping the 

autism spectrum: Reflections on DSM-5. PLOS Biology, 11(4), e1001544. doi: 

10.1371/journal.pbio.1001544. 

Landa, R. J., Gross, A. L., Stuart, E. A., & Faherty, A. (2013). Developmental trajectories 

in children with and without autism spectrum disorders: The first 3 years. Child 

Development, 84(2), 429-442. doi: 10.1111/j.1467-8624.2012. 01870.x 

Lauritsen, M. B., Astrup, A., Pedersen, C. B., Obel, C., Schendel, D. E., Schieve, L., … 

Parner, E. T. (2014). Urbanicity and autism spectrum disorders. Journal of Autism 

and Developmental Disorders, 44(2), 394-404. doi: 10.1007/s10803-013-1875-y  

Lavelle, T. A., Weinstein, M. C., Newhouse, J. P., Munir, K., Kuhlthau, K. A., & Prosser, 

L. A. (2014). Economic burden of childhood autism spectrum disorders. 

Pediatrics, 133(3), 520-529. doi: 10.1542/peds.2013.0763 



151 

 

 

Leekam, S. R., Prior, M. R., & Uljarevic, M. (2011). Restricted and repetitive behaviors 

in autism spectrum disorders: A review or research in the last decade. 

Psychological Bulletin, 137(4), 562-593. doi: 10.1037/a0023341. 

Lehti, V., Hinkka-Yli-Salomaki, S., Cheslack-Postava, K., Gissler, M., Brown, A., & 

Sourander, A. (2015). Maternal socioeconomic status based on occupation and 

autism spectrum disorders: A national case-control study. Nordic Journal of 

Psychiatry, 69(7), 523-530. doi:10.3109108039488.2015.1011692 

LePage, P., & Courey, S. (2014). Teaching children with high-level autism: Evidence 

from families. New York, NY: Routledge. 

Lindgren, S., & Doobay, A. (2011). Evidenced-based interventions for autism spectrum 

disorders. Retrieved from 

http://www.interventionsunlimited.com/editoruploads/files/Iowa 

Link, B. G., & Phelan, J. C. (2006). Stigma and its public health implications. Lancet, 

367(9509), 528-529. doi:10.1016/S0140-6736(06)68184-1 

Liptak, G. S., Benzoni, L. B., Mruzek, D. W., Nolan, K. W., Thingvoll, M. A., Wade, C. 

M., & Fryer, G. E. (2008). Disparities in diagnosis and access to health services 

for children with autism: Data from the National Survey of Children’s Health. 

Journal of Developmental and Behavioral Pediatrics, 29(3), 152-160. doi: 

10.1097/DBP.0b013e318165c7a0 

Liu, K., King, M., & Bearman, P. (2010). Social influence and the autism epidemic. 

American Journal of Sociology, 115(5), 1387-1434. Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2927813/ 



152 

 

 

Lomax, R. G. (2007). Statistical concepts: A second course. New York, NY: Taylor & 

Francis. 

Lomax, R. G., & Haha-Vaughn, D. L. (2012). An introduction to statistical concepts (3rd 

ed.). New York, NY: Routledge Taylor and Francis Group.  

Lord, C., Petkova, E., Itus V., Gan, W., Lu, F., Martin, D. M., … & Risi., S. (2012). A 

multisite study of the clinical diagnosis of different autism spectrum disorders. 

Archives of General Psychiatry, 69(3), 306-313. doi: 

10.1001/archgenpsychiatry.2011.148 

Lord, C., Risi, S., DiLavore, P., Shulman, C., Thurm, A., & Pickles, A. (2006). Autism 

from 2 to 9 years of age. Archives of General Psychiatry, 63(6), 649-701. 

doi:10.1001/archpsyc.63.6.694 

Lorenz, T., & Heinitz, K. (2014). Asperger’s – Different, not less: Occupational strengths 

and job interests of individuals with Asperger’s syndrome. PLOS ONE, 9(6), 

e100358. doi: 10.1371/journal.pone.0100358. 

Lutz, A. S. (2013). You do not have Asperger's: What psychiatry’s new diagnostic 

manual means for people on the autism spectrum. Retrieved from 

http://www.slate.com/articles/health_and_science/medical_examiner/2013/05/auti

sm_spectrum_diagnoses_the_dsm_5_eliminates_asperger_s_and_pdd_nos.html 

Lyall, K., Schmidt, R. J., Hertz-Picciotto, I. (2014). Maternal lifestyle and environmental 

risk factors for autism spectrum disorders. International Journal of Epidemiology, 

43(2), 443-464. doi: 10.1093/ije/dyt282 



153 

 

 

Macari, S. L., Campbell, D., Gengoux, G. W., Saulnier, C. A., Klin, A. J., & Chawarska, 

K. (2012). Predicting developmental status from 12 to 24 months in infants at risk 

for autism spectrum disorder: A preliminary report. Journal of Autism and 

Developmental Disorders, 42(12), 2636-2647. doi: 10.1007/s10803-012-1521-0 

Magana, S., Parish, S. L., Rose, R. A., Timberlake, M., & Swaine, J. G. (2012). Racial 

and ethnic disparities in quality of health care among children with autism and 

other developmental disabilities. Intellectual and Developmental Disabilities, 50, 

287-299. doi:10.1352/1934-9556-50.4.287 

Malhi, P., & Singhi, P. (2012). Regression in children with autism spectrum disorders. 

Indian Journal of Pediatrics, 79(10), 1333-1337. doi: 10.1007/s12098-012-0683-

2 

Mandal, A. (2013). What is genetics? News Medical and Life Sciences. Retrieved from 

http://www.news-medical.net/life-sciences/What-is-Genetics.aspx 

Mandell, D. S., Ittenbach, R. F., Levy, S. E., & Pinto-Martin, J. A. (2007). Disparities in 

diagnoses received prior to a diagnosis of autism spectrum disorder. Journal of 

Autism Development Disorder, 37(9), 1795-1802. doi: 10.1007/s10803-006-0314-

8. 

Mandell, D. S., Morales, K. H., Xie, M., Lawer, L. J., Stahmer, A. C., & Marcus, S. C. 

(2010). Age of diagnosis among Medicaid-enrolled children with autism, 2001-

2004. Psychiatric Services, 61(8), 822-829. doi: 10.1176/appi.ps.61.8.822. 



154 

 

 

Mandell, D. S., Novak, M. M., & Zubritsky, C. D. (2005a). Factors associated with the 

age of diagnosis among children with autism spectrum disorders. Pediatrics, 

116(6), 1480-1486. doi:10.1542/peds.2005-0185 

Mandell, D. S., Wiggins, L. D., Carpenter, L. A., Daniels, J., DiGuiseppi, C., Durkin, M. 

S., … & Kirby, R. S. (2009). Racial/ethnic disparities in the identification of 

children with autism spectrum disorders. American Journal of Public Health, 

99(3), 493-498. doi:10.2105/AJPH.2007.131243 

Mandell, D., & Novak, M. (2005). The role of culture in families’ treatment decisions for 

children with autism spectrum disorders. Mental Retardation and Developmental 

Disabilities Research Reviews, 11, 110-115. doi:10.1002/mrdd.20061 

Mandell, D., Listerud, J., Levy, S., & Pinto-Martin, J. (2002). Race differences in the age 

at diagnosis among Medicaid-eligible children with autism. Journal of the 

American Academy of Child and Adolescent Psychiatry, 41(12), 1447-1453. 

doi:10.1097/00004583-200212000-00016 

Mann, H. B., & Whitney, D. R. (1947). On a test of whether one of two random variables 

is stochastically larger than the other. Annals of Mathematical Statistics, 18(1), 

50-60. doi: 10.1214/aoms/1177730491 

Martinez-Pedraza, F. L., & Carter, A. S. (2009). Autism spectrum disorders in young 

children. Child Adolescent Psychiatric Clinic of North America, 18(3), 645-663. 

doi: 10.1016/j.chc.2009.02.002 

Mattila, M. L., Kielinen, M., Jussila, K., Linna, S. L. (2007). An epidemiological and 

diagnostic study of Asperger syndrome according to four sets of diagnostic 



155 

 

 

criteria. Journal of the American Academy of Child and Adolescent Psychiatry, 

46(5), 636-646. doi: 1097/chi. ob013e318033ff42 

Matson, J.L. & Cervantes, P.E. (2014). Commonly studied comorbid psychopathologies 

among persons with autism spectrum disorder. Research in Developmental 

Disabilities, 35, 952-962. doi: 10.1016/j.ridd.2014.02.012 

Mazurek, M. O., Handen, B. L., Wodka, E. L., Nowinski, L., Butler, E., & Engelhardt, C. 

R. (2014). Age at first autism spectrum disorder diagnosis: The role of birth 

cohort, demographic factors, and clinical features. Journal of Developmental and 

Behavioral Pediatrics, 35(9), 561-569. doi: 10.1542/peds.2013-3928 

McCabe, K. M. (2002). Factors that predict premature termination among Mexican-

American children in outpatient psychotherapy. Journal of Child and Family 

Studies, 11, 347-359. doi:10.1023/a:1016876224388 

McDonald, J. H. (2014). Handbook of biological statistics (3rd ed.). Baltimore, MD: 

Sparky House Publishing. 

McLeod, S. A. (2008). Correlation. Retrieved from 

http://www.simplypsychology.org/correlation.htlm 

Meadan, H., Halle, J. W., Ebata, A. T. (2010). Families with children who have autism 

spectrum disorders: Stress and support. Exceptional Children, 77(1), 7-36. 

doi:10.1177/001440291007700101 

Michaelson, J. J., Shi, Y., Gujral, M., Zheng, H., Malhotna, D., Jin, X., …. Sebat, J. 

(2012). Whole genome sequencing in autism identifies hotspots for de novo 

germline mutation. Cell, 151(7), 1431-1442. doi: 10.1016/j.cell.2012.11.019 



156 

 

 

Milteer, R. M., & Ginsburg, K. R. (2012). The importance of play in promoting healthy 

child development and maintaining strong parent-child bond: Focus on children in 

poverty. Pediatrics, 129(1), 204-213. doi: 10.1542/peds.2011-2953 

Moisse, K. (2010). Study confirms link between older maternal age and autism. Scientific 

American. Retrieved from http://www.scientificamerican.com/article/autism-

maternal-age/ 

Montes, G., & Halterman, J. S. (2007). Psychological functioning and coping among 

mothers of children with autism: A population-based study. Pediatrics, 119(5), 

1040-1046. doi;10.1542/peds.2007-0370 

Morsy, L., & Rothstein, R. (2015). Five social disadvantages that depress student 

performance: Why schools alone can’t close achievement gaps. Economic Policy 

Institute. Retrieved from http://www.epi.org/files/2015/Morsey-Rothstein-07-06-

2015.pdf 

Mousmanis, P., & Watson, W. J. (2008). The 18-month well-child visit in primary care: 

Clinical strategies for early intervention. Pediatrics and Child Health, 13(10), 

845-849. Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2603504/ 

Myers, S. M., & Johnson, C. P. (2007). Management of children with autism spectrum 

disorders. Pediatrics, 120(5), 1162-1182. doi:10.1542/peds.2007-2362 

Myers, N. (1990). The biodiversity challenge: Expanded hot-spots analysis. 

Environmentalist, 10(4), 243-256. doi: 10.1007/BF02239720 



157 

 

 

Myrskyla, M., & Fenelon, A. (2012). Maternal age and offspring adult health: Evidence 

from the health and retirement study. Demography, 49(4), 1231-1257. doi: 

10.1007/s13524-012-0132-x. 

Nachmias, C. F., & Nachmias, D. (2008). Research methods in social sciences (7th ed.) 

(pp.162-185). New York, NY: Worth Publishers. 

National Institute of Health. (2011). International statistical classification of diseases and 

related health problems (ICD-10). Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0042130/ 

National Institute of Mental Health. (2011). Autism spectrum disorder: What is Autism 

spectrum disorder? Retrieved from 

http://www.nimh.nih.gov/health/topics/autism-spectrum-disorders-

asd/index.shtml 

National Institute of Mental Health. (2013, 2016). Autism spectrum disorder. Retrieved 

from https://www.nimh.nih.gov/health/topics/autism-spectrum-disorders-

asd/index.shtml 

National Institute of Neurological Disorder and Stroke. (2013). What is Asperger’s 

syndrome? Retrieved from 

http://www.ninds.nih.gov/disorders/asperger/asperger.htm 

National Institute of Neurological Disorders and Stroke. (2016). NINDS Asperger's 

syndrome information page. Retrieved from 

http://www.ninds.nih.gov/disorders/asperger/asperger.htm 



158 

 

 

National Research Council. (2001). Educating children with autism. Retrieved from 

https://www.nap.edu/catalog/10017/educating-children-with-autism 

Neale, B. M., Kou, Y., Liu, L., Ma’ayan, A., Samocha, K. E., Sabo, A., Lin, C. F., …. 

Daly, M. J. (2012). Patterns and rates of exonic de novo mutations in autism 

spectrum disorders. Nature, 485(7397), 242-245. doi: 1038/nature 11011 

Neff, K. D., & Faso, D. J. (2014). Self-compassion and well-being in parents of children 

with autism. Mindfulness, 1-10. Retrieved from http://www.self-

compassion.org/wp-content/uploads/2015/03/Neff.Faso_.pdf  

Ng, M., Montigny, J., Ofner, M., & Doce, M. T. (2017). Environmental factors associated 

with autism spectrum disorder: A scoping review for the years 2003-2013. Health 

Promotion and Chronic Disease Prevention in Canada, 37(1), 1-23. Retrieved 

from https://www.ncbi.nlm.nih.gov/pubmed/28102992 

Nowell, K. P., Brewton, C. M., Allain, E., & Mire, S. S. (2015). The influence of 

demographic factors on the identification of autism spectrum disorder: A review 

and call for research. Review Journal of Autism and Developmental Disorders, 

2(3), 300-309. doi: 10.1007/s40489-015-0053-x 

Oliff, P., & Leachman, M. (2012). New school year brings steep cuts in state funding for 

schools. Center on Budget and Policy Priorities. Retrieved from 

http://www.cbpp.org/research/new-school-year-brings-steep-cuts-in-state-

funding-for-schools 



159 

 

 

O' Roak, B. J., Vives, L., Girirajan, S., Karakoc, E., Krumm, N., Coe, B. P., & Levy, R. 

(2012). Sporadic autism exomes reveal a highly interconnected protein network of 

de novo mutations. Nature, 485(7397), 246-250. doi: 10.1038/nature10989. 

Ozonoff, S., Iosif, A. M., Baguio, F., Cook, I. C., Hill, M. M., Hutman, T., … Young, G. 

S. (2010). A prospective study of the emergence of early behavioral signs of 

autism. Journal of the American Academy of Child and Adolescent Psychiatry, 

49(3), 256-266. doi: 10.1001/2013.jamapsychiatry.1 

Ozonoff, S., Young, G. S., Carter, A., Messinger, D., Yirmiya, N., Zwaigenbaum, L., … 

Stone, W. L. (2011). Recurrence risk for autism spectrum disorders: A baby 

siblings research consortium study. Pediatrics, 128(3), 488-495. doi: 

10.1542/peds.2010-2825. 

Ozonoff, S., Young, G. S., Steinfeld, M. B., Hill, M. M., Cook, I., Hutman, T., … 

Sigman, M. (2009). How early do parent concerns predict later autism diagnosis? 

Journal of Developmental and Behavioral Pediatrics, 30(5), 367-375. doi: 

10.1097/DBP.0b013e3181ba0fcf 

Padilla, A. M. & Perez, W. (2003). Acculturation, social identity, and social cognition: A 

new perspective. Hispanic Journal of Behavioral Sciences, 25(1), 25-31. 

doi:10.1177/0739986303251694 

Palazzolo, D. (2010). Four steps for conducting bivariate analysis. Writing in Political 

Science. Retrieved from 

http://writing2.richmond.edu/writing/wweb/polisci/bivariate2.html 



160 

 

 

Palmer, A., & Shore, S. M. (2012). A friend’s and relative’s guide to supporting the 

family with autism: How can I help? Philadelphia, PA: Jessica Kingsley 

Publishers. 

Palmer, E., Ketteridge, C., Parr, J. R., Baird, G., & Le Couteur, A. (2011). Autism 

spectrum disorder diagnostic assessment: Improvements since publication of the 

national autism plan for children. Archives of Disease in Childhood, 96(5), 473-

475. doi: 10.1136/adc.2009.172825 

Palmer, R. F., Blanchard, S., Stein, Z., Mandell, D., & Miller, C. (2006). Environmental 

mercury release, special education rates, and autism disorder: An ecological study 

of Texas. Health and Place, 12(2), 203-209. doi: 

10.1016/j.healthplace.2004.11.005 

Palmer, R. F., Walker, T., Mandell, D., Bayles, B., & Miller, C. S. (2010). Explaining 

low rates of autism among Hispanic school children in Texas. American Journal 

of Public Health, 100(2), 270-272. doi: 10.2105/AJPH.2008.150565 

Pandit, S. (2011). Asperger’s symptoms in toddlers. Buzzle. Retrieved from 

http://www.buzzle.com/articles/aspergers-symptoms-in-toddlers.html 

Patton, M. (1990). Qualitative evaluation and research methods. pp. 169-186. Beverly 

Hills, CA: Sage.  

Pelham, B. W., & Blanton, H. (2006). Conducting research in psychology: Measuring 

the weight of smoke (3rd ed.). New York, NY: Wadsworth Publishing.  



161 

 

 

Pinto-Martin, J., & Levy, S. E. (2004). Early diagnosis of autism spectrum disorders. 

Current Treatment Options in Neurology, 6(5), 391-400. doi:10.1007/s11940-

996-0030-x 

Posserud, M. B., Lundervold, A. J., & Gillberg, C. (2009). Validation of the autism 

spectrum screening questionnaire in a total population sample. Journal of Autism 

and Developmental Disorders, 39(1), 126-134. doi: 10.1007/s10803-008-0609-2 

Quill, K. A. (2002). Do-watch-listen-say: Social and communication interventions for 

children with autism. Baltimore, MD: Paul Brookes.  

Radecki, L., Sand-Loud, N., O’Connor, K. G., Sharp S., & Olson, L. M. (2011). Trends 

in the use of standardized tools for developmental screening in early childhood: 

2002-2009. Pediatrics, 128(1), 14-19. doi: 10.1542/peds.2010.2180 

Rao, P.A., Beidel, D.C., & Murray, M.J. (2007). Social skills interventions for children 

with Asperger’s Syndrome or high-functioning autism: a review and 

recommendations. Journal of Autism and Developmental Disorders, 38(2), 353-

361. doi:10.1007/s10803-007-0402-4 

Ratto, A. B., Anthony, B. J., Kenworthy, L., Armour, A. C., Dudley, K., & Anthony, L. 

G. (2016). Are non-intellectually disabled black youth with ADS less impaired on 

parent report than their white peers? Journal of Autism Developmental Disorder, 

46(3), 773-781. doi: 10.1007/s10803-015-2614-3 

Ravindran, N., & Myers, B. J. (2012). Cultural influences on perceptions of health, 

illness, and disability: A review and focus of autism. Journal of Child and Family 

Studies, 21(2), 311-319. doi: 10.1007/s10826-011-9477-9 



162 

 

 

Reichow, B. (2012). Overview of meta-analyses on early intensive behavioral 

intervention for young children with autism spectrum disorders. Journal of Autism 

and Developmental Disorders, 42(4), 512-520. doi: 10.1007/s10803-011-1218-9 

Reichow, B., & Wolery, M. (2009). Comprehensive synthesis of early intensive 

behavioral interventions for young children with autism based on the UCLA 

young autism project model. Journal of Autism and Developmental Disorders, 

39(1), 23-41. doi:10.1007/s10803-008-0596-0 

Reyno, S. M., & McGrath, P. J. (2006). Predictors of parent training efficacy for child 

externalizing behavior problems: A meta-analysis review. Journal of Child 

Psychology and Psychiatry, and Allied Disciplines, 47(1), 99-111. 

doi:10.1177/1063426612462742 

Rezendes, D. L., & Scarpa, A. (2011). Associations between parental anxiety/depression 

and child behavior problems related to autism spectrum disorders: The roles of 

parenting stress and parenting self-efficacy. Autism Research and Treatment, 

2011(2011), 1-10. Article ID 395190. doi:10.1155/2011/395190. 

Rivard, M., Terroux, A., Parent-Boursier, C., & Mercier, C. (2014). Determinants of 

stress in parents of children with autism spectrum disorders. Journal of Autism 

and Developmental Disorders, 44(7), 1609-1620. 

doi:10.1177/0883073815579705 

Rivet, T. T., & Matson, J. L. (2011). Review of gender differences in core 

symptomatology in autism spectrum disorders. Research in Autism Spectrum 

Disorders, 5(2011), 957-976. doi: 10.1016/j.rasd.2010.12.003 



163 

 

 

Rodriguez, N. M., & Thompson, R. H. (2015). Behavioral variability and autism 

spectrum disorder. Journal of Applied Behavior Analysis, 48(1), 167-187. doi: 

10.1002/jaba.164 

Ronald, A., Happe, F., Bolton, P., Butcher, L. M., Price, T. S., …. Plomin, R. (2006). 

Genetic heterogeneity between the three components of the autism spectrum: A 

twin study. Journal of the American Academy of Child and Adolescent 

Psychiatry, 45(6), 691-699. doi: 10.1097/01.chi.0000215325 

Ronald, A., Happe, F., Dworzynski, K., Bolton, P., & Plomin, R. (2010). Exploring the 

relation between prenatal and neonatal complications and later autistic-like 

features in a representative community sample of twins. Child Development, 

81(1), 166-182 doi:10.1111/j.1467-8624.2009. 0138.x 

Rosenberg, R. E., Law, J. K., Yenokyan, G., McGready, J., Kaufmann, W. E., & Law, P. 

A. (2009). Characteristics and concordance of autism spectrum disorders among 

277 twin pairs. Archives of Pediatrics and Adolescent Medicine, 163(10), 907-

914. doi: 10.1001/archpediatrics.2009.96. 

Rossignol, D. A., Genuis, S. J., & Frye, R. E. (2014). Environmental toxicants and autism 

spectrum disorders: A systematic review. Translational Psychiatry, 4(2), e360. 

doi: 10.1038/tp.2014.4 

Sanders, S. J., Murtha, M. T., Gupta, A. R., Murdoch, J. D., Geschwind, D. H., & 

Raubesson, M. J. et al. (2012). De novo mutations revealed by whole-exome 

sequencing are strongly associated with autism. Nature, 485(7397), 237-241. doi: 

10.1038/nature10945. 



164 

 

 

Sandin, S., Schendel, D., Magnusson, P., Hultman, C., Suren, P., Susser, E., … & 

Gunnes, N. (2016). Autism risk associated with parental age and with increasing 

difference in age between parents. Molecular Psychiatry, 21, 693-700. doi: 

10.1038/mp.2015.70  

Sansosti, F. J., Lavik, K. B., & Sansosti, J. M. (2012). Family experiences through the 

autism diagnostic process. Focus on Autism and Other Developmental 

Disabilities, 27(2), 81-92. doi:10.1177/1088357612446860 

Sarris, M. (2015). The stigma of autism: When all eyes are upon you. Interactive Autism 

Network. Retrieved from https://iancommunity.org/ssc/autism-stigma 

Sawyer, M. G., Bittman, M., La Greca, A. M., Crettenden, A. D., Harchak, T. F., & 

Martin, J. (2010). Time demands of caring for children with autism: What are the 

implications for maternal mental health? Journal of Autism Developmental 

Disorder, 40(5), 620-628. doi:10.1007/s10803-009-0912-3 

Scambler, G. (1998). Stigma and disease: Changing paradigms. Lancet, 352(9133), 1054-

1055. doi:10.1016/S0140-6736(98)08068-4 

Scherzer, A. l., Chhagan, M., Kauchali, S., & Susser, E. (2012). Global perspective on 

early diagnosis and intervention for children with developmental delays and 

disabilities. Developmental Medicine and Child Neurology, 54(12), 1079-1084. 

doi: 10.1111/j.1469-8749.2012. 04348.x 

Shaffer, D., & Kipp, K. (2014). Developmental psychology (8th ed.). Belmont, CA: 

Wadsworth Cengage Learning. 



165 

 

 

Shaughnessy, J. J., Zechmeister, E. B., & Zechmeister, J. S. (2015). Research methods in 

psychology (10th ed.). New York, NY: McGraw-Hill Education. 

Shelton, J. F., Hertz-Picciotto, I., & Pessah, I. N. (2012). Tipping the balance of autism 

risk: Potential mechanisms linking pesticides and autism. Environmental Health 

Perspectives, 120(7), 944-951. doi: 10.1289/ehp.1104553 

Sices, L., Feudtner, C., McLaughlin, J., Drotar, D., & Williams, M. (2003). How do 

primary care physicians identify young children with developmental delays? A 

national survey. Journal of Developmental Behavioral Pediatrics, 24(6), 409-417. 

doi:10.1097/00004703-200312000-00002 

Sicile-Kira, C. (2004). Autism spectrum disorders: The complete guide to understanding 

autism, Asperger’s syndrome, pervasive developmental disorder, and other ASDs. 

New York, NY: Perigee.  

Sicile-Kira, C. (2006). Adolescents on the autism spectrum: A parent’s guide to the 

cognitive, social, physical and transition needs of teenagers with autism spectrum 

disorders. New York, NY: Perigee.  

Sicile-Kira, C. (2010). Autism – It’s a family thing. Psychology Today. Retrieved from 

https://www.psychologytoday.com/blog/hte-autism-advocate/201003/autism-its-

family-thing. 

Sillman, E. R., Diehl, S. F., Bahr, R. H., Hnath-Chosolm, T., Zenko, C. B., & Friedman, 

S. A. (2003). A new look at performance on theory-of-mind tasks by adolescents 

with autism spectrum disorder. Language, Speech, and Hearing Services in 

Schools, 34, 236-252. doi:10.1044/0161-1461(2003/020) 



166 

 

 

Siu, A. L. (2016). Screening for autism spectrum disorder in young children. US 

Preventive Services Task Force Recommendation Statement. Journal of the 

American Medical Association, 315(7), 691-696. doi: 10.1001/jama.2016.0018 

Sivberg, B. (2002). Coping strategies and parental attitudes, a comparison of parents with 

children with autistic spectrum disorders and parents with non-autistic children. 

International Journal of Circumpolar Health, 61(2), 36-50. Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmed/12585819. 

Soto, S., Linas, K., Jacobstein, D., Biel, M., Migdal, T., & Anthony, B. J. (2014). A 

review of cultural adaptations of screening tools for autism spectrum disorders. 

Autism, 19(6), 646-661. doi: 10.1177/1362361314541012 

Stampoltzis, A., Papatrecha, V., Polychronopoulou, S., & Mavronas, D. (2012). 

Developmental, familial and educational characteristics of a sample of children 

with autism spectrum disorders in Greece. Research in Autism Spectrum 

Disorder, 6(4), 1297-1303. doi: 10.1016/j.rasd.2012.05.004.  

Statistic Solutions. (2016). Univariate and multivariate outliers. Retrieved from 

http://www.statisticssolutions.com/univariate-and-multivariate-outliers/ 

Statistic Solutions. (2016). What is multiple linear regression? Retrieved from 

http://www.statisticssolutions.com/what-is-multiple-linear-regression/ 

Steiner, A. M., Koegel, L. K., Koegel, R. L., & Ence, W. A. (2013). Issues and 

theoretical constructs regarding parent education for autism spectrum disorders. 

Journal of Autism Developmental Disorders, 42(6), 1-39. doi: 10.1007/s10803-

011-1194-0. 



167 

 

 

Sumi, S., Taniai, H., Miyachi, T., Tanemura, M. (2006). Sibling risk of pervasive 

developmental disorder estimated by means of an epidemiologic survey in 

Nagoya, Japan. Journal of Human Genetics, 51(6), 518-522. doi: 

10.1007/s10038-006-0392-7 

Sun, X., Allison, C., Auyeung, B., Matthews, F. E., Norton, S., Baron-Cohen, S., & 

Brayne, C. (2014). Psychometric properties of the mandarin version of the 

childhood autism spectrum test (CAST): An exploratory study. Journal of Autism 

Developmental Disorder, 44, 1565-1576. doi: 10.1007/s10803-013-2024-3. 

Szatmari, P., Liu, X. Q., Goldberg, J., Zwaigenbaum, L., Paterson, a. D., Woodbury-

Smith, M., …. Thompson, A. (2012). Sex differences in repetitive stereotyped 

behaviors in autism: Implications for genetic liability. American Journal of 

Medical Genetics, Part B, Neuropsychiatric Genetics, 159(1), 5-12. doi: 

10.1002/ajmg.b.31238 

Szego, M. J., & Zawati, M. H. (2016). Whole genome sequencing as a genetic test for 

autism spectrum disorder: From bench to bedside and then back again. Journal of 

the Canadian Academy of Child and Adolescent Psychiatry, 25(2), 116-121.  

Taniai, H., Nishiyama, T., Miyachi, T., Imaeda, M., & Sumi, S. (2008). Genetic 

influences on the broad spectrum of autism: Study of proband-ascertained twins. 

American Journal of Medical Genetics. Part B, Neuropsychiatric Genetics, 147B 

(6), 844-849. doi: 10.1002/ajmg.b.30740 



168 

 

 

Tavassoli, T., Kolevzon, A., Wang, A. T., Curchack-Lichtin, J., Halpern, D., Schwartz, L. 

et al. (2014). De novo SCN2A splice site mutation in a boy with autism spectrum 

disorder. BMC Medical genetics, 15, 35. doi: 10.1186/1471-2350-15-35. 

Tek, S., & Landa, R. J. (2012). Differences in autism symptoms between minority and 

non-minority toddlers. Journal of Autism and Developmental Disorders, 42(9), 

1967-1973. doi: 10.1007/s10803-012-1445-8. 

Thomas, P., Zahorodny, W., Peng, B., Kim, S., Jani, N., Halperin, W., & Brimacombe, 

M. (2012). The association of autism diagnosis with socioeconomic status. 

Autism, 16(2), 201-213. doi: 10.1177/1362361311413397 

Thompson, R., Kerr, M., Glynn, M., Linehan, C. (2014). Caring for a family member 

with intellectual disability and epilepsy: Practical, social and emotional 

perspectives. Seizure, 23(10), 856-863. doi: 10.1016/j.seizure.2014.07.005. 

Timonen-Soivio, L., Vanhala, R., Malm, H., Leivonen, S., Jokiranta, E., Hinkka-Yli-

Salomaki, S., Gissler, M., Brown, A., & Sourander, A. (2015). The association 

between congenital anomalies and autism spectrum disorders in a Finnish national 

birth cohort. Development Medical Child Neurology, 57(1), 75-80. 

doi:10.1111/dmcn.12581 

United States Census Bureau. (2016). Quick facts: District of Columbia. Retrieved from 

https://www.census.gov/quickfacts/DC 

United States Census Bureau. (2016). Quick facts: Maryland. Retrieved from 

https://www.census.gov/quickfacts/MD 

https://www.census.gov/quickfacts/DC
https://www.census.gov/quickfacts/MD


169 

 

 

United States Census Bureau. (2016). Quick facts: Virginia. Retrieved from 

https://www.census.gov/quickfacts/VA 

United States Department of Health and Human Services. (2016). Summary of the 

HIPPA security rule. Retrieved from https://www.hhs.gov/hipaa/for-

professionals/security/laws-regulations/index.html 

Van Meter, K. C., Christiansen, L. E., Delwiche, L. D., Azari, R., Carpenter, T. E., & 

Hertz-Picciotto, I. (2010). Geographic distribution of autism in California: A 

retrospective birth cohort analysis. Autism Research, 3(1), 19-29. doi: 

10.1002/aur.110 

Vogt, W. P. (1999). Dictionary of statistics and methodology: A nontechnical guide for 

the social sciences. London, United Kingdom: Sage. 

Voicu, M. C. (2011). Using the snowball method in marketing research on hidden 

populations. Challenges of the Knowledge Society, 1, 1341-1351.  

Volk, H. E., Lurmann, F., Penfold, B., Hertz-Picciotto, I., & McConnell, R. (2013). 

Traffic-related air pollution, particulate matter, and autism. JAMA Psychiatry, 

70(1), 71-77. doi: 10.1001/jamapsychiatry 

Volkmar, F. R., & Pauls, D. (2003). Autism. Lancet, 362(9390), 1133-1141. 

doi:10.1016/S0140-6736(03)14471-6 

Voysey, M. (1975). A constant burden. Boston, MA: Routledge and Kegan Paul. 

Voysey, M. P. (2006). Sociology classics: A constant burden of the reconstitution of 

family life. Boston, MA: Ashgate Publishing Company.  



170 

 

 

Walker, W. (2005). The strengths and weaknesses of research designs involving 

quantitative measures. Journal of Research in Nursing, 10(5), 571-582. 

doi:10.1177/136140960501000505 

Weber, C. J. (2008). Update on autism and childhood vaccines. Urologic Nursing, 28(4), 

290-291. 

Weir, B. S., Anderson, A. D., & Hepler, A. B. (2006). Genetic relatedness analysis: 

Modern data and new challenges. Nature Reviews Genetics, 7(10< 771-780. 

Retrieved from https://www.ncbi.nlm.nih.gov/pubmed/16983373 

Weiss, J. A., Wingsiong, A., & Lunsky, Y. (2014). Defining crisis in families of 

individuals with autism spectrum disorders. Autism, 18(8), 985-995. doi: 

10.1177/1362361313508024. 

Werling, D. M., & Geschwind, D. H. (2015). Recurrence rates provide evidence for sex-

differential, familial genetic liability for autism spectrum disorders in multiplex 

families and twins. Molecular Autism, 6, 27. doi: 10.1186/s13229-015-0004-5. 

Werling, D. M., & Geschwind, D. H. (2013). Understanding sec bias in autism spectrum 

disorder. Proceedings of the National Academy of Sciences of the United States of 

America, 110(13), 4868-4869. doi: 10.1073/pnas.1301602110 

Wheeler, M. (2014). UCLA study: Mother’s place of birth is a risk factor for autism in 

U.S. born children. UCLA Newsroom: Health and Behavior. Retrieved from 

http://newsroom.ucla.edu/releases/ucla-study:-mother-s-place-of-birth-is-a-risk-

factor-for-autism-in-u-s-born-children 

https://www.ncbi.nlm.nih.gov/pubmed/16983373


171 

 

 

White, D., & Rabago-Smith, M. (2011). Genotype-phenotype associations and human 

eye color. Journal of Human Genetics, 56(1), 5-7. doi: 10.1038/jhg.2010.126 

Wiggins, L. D., Baio, J., & Rice, C. (2006). Examination of the time between first 

evaluation and first autism spectrum diagnosis in a population-based sample. 

Journal of Developmental and behavioral Pediatrics, 27(2), S79-87. Retrieved 

from https://www.ncbi.nlm.nih.gov/pubmed/16685189 

Williams, J. G., Allison, C., Scott, F. J., Bolton, P. F., Baron-Cohen S., Matthews, F. E., 

& Brayne, C. (2008). The childhood autism spectrum test (CAST): Sex 

differences. Journal of Autism Developmental Disorders, 38(9), 1731-1739. 

doi:10.1007/s10803-008-0558-6 

Williams, P. G., Dalrymple, N., & Neal, J. (2000). Eating habits of children with autism. 

Pediatric Nursing, 26(3), 259-264. Retrieved from 

https://www.ncbi.nlm.nih.gov/pubmed/12026389 

Windham, G. C., Anderson, M. C., Croen, L. A., Smith, K. S., Collins, J., & Grether, J. 

K. (2011). Birth prevalence of autism spectrum disorders in the San Francisco 

Bay area by demographic and ascertainment source characteristics. Journal of 

Autism and developmental Disorders, 41(100, 1362-1372. doi:10.1007/s10803-

010-1160-2 

Wing, C. (2009). Asperger’s syndrome: A clinical account. Psychological Medicine, 

11(1), 115-129. doi: 10.1017/S0033291700053332. 



172 

 

 

Winner, M. (2002). Assessment of social skills for students with Asperger’s syndrome 

and high-functioning autism. Assessment for Effective Intervention, 27, 73-80. 

doi:10.1177/073724770202700110 

World Health Organization. (2015). Congenital anomalies. Retrieved from 

http://www.who.int/mediacentre/factsheets/fs370/en/ 

Yeargin-Allsopp, M., Rice, C., Karapurkar, T., Doernberg, N., Boyle, C., & Murphy, C. 

(2003). Prevalence of autism in a U.S. metropolitan area. The Journal of the 

American Medical Association, 289(1), 49-55. doi:10.1001/jama.289.1.49 

Zecavati, N., & Spence, S. J. (2009). Neurometabolic disorders and dysfunction in autism 

spectrum disorders. Current Neurology and Neuroscience Reports, 9(2), 129-136. 

doi:10.1007/s11910-009-0021-x 

Zuckerman, K. E., Lindly, O. J., & Sinche, B. K. (2015). Parental concerns, provider 

response, and timeliness of autism spectrum disorder diagnosis. The Journal of 

Pediatrics, 166(6), 1431-1439. doi: 10.1016/j.peds.2015.03.007 

Zwaigenbaum, L. (2010). Advances in the early detection of autism. Current Opinion 

Neurology, 23(2), 97-102. doi: 10.1097/wco. obo13e3283372430 

Zwaigenbaum, L., Bauman, M. L., Fein, D., Pierce, K., Buie, T., Davis, P. A., … 

Wagner, S. (2015). Early screening of autism spectrum disorder: 

Recommendations for practice and research. Pediatrics, 136(1), 41-59. doi: 

10.1542/ped.2014-3667D 

 

  



173 

 

 

Appendix A  

High-Functioning Autism Spectrum Screening Questionnaire (ASSQ) 

This child stands out from other children of his/her age in the following ways: 

1. is old-fashioned or precocious 

o No 

o Somewhat 

o Yes 

2. is regarded as an ‘eccentric professor’ by the other children 

o No 

o Somewhat 

o Yes 

3. lives somewhat in a world of his/her own with restricted idiosyncratic intellectual 

interests 

o No 

o Somewhat 

o Yes 

4. accumulates facts on certain subjects (good rote memory) but does not really 

understand the meaning 

o No 

o Somewhat 

o Yes 
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5. has a literal understanding of ambiguous and metaphoric language (i.e. takes 

things literally; troubles understanding expressions or metaphors) 

o No 

o Somewhat 

o Yes 

6. has a deviant style of communication with a formal, fussy, ‘old-fashioned’ or 

‘robot-like’ language (i.e. talks differently than other children, in a formal or 

stilted way) 

o No 

o Somewhat 

o Yes 

7. invents idiosyncratic words and expressions (i.e. makes up his or her own words, 

expressions or names for things) 

o No 

o Somewhat 

o Yes 

8. has a different voice or speech 

o No 

o Somewhat 

o Yes 

9. expresses sound involuntarily; clears throat, grunts, smacks, cries or screams 

o No 



175 

 

 

o Somewhat 

o Yes 

10. is surprisingly good at some things and surprisingly poor at others 

o No 

o Somewhat 

o Yes 

11. uses language freely but fails to make adjustments to fit social contexts or the 

needs of different listeners 

o No 

o Somewhat 

o Yes 

12. lacks empathy (i.e. tends to see things only from his/her own perspective, and has 

troubles seeing things from other's perspective) 

o No 

o Somewhat 

o Yes 

13. makes naïve and embarrassing remarks 

o No 

o Somewhat 

o Yes 
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14. has a deviant style of gaze (e.g. may range from not looking people in the eye, to 

the other extreme of staring directly at people to the point it makes them 

uncomfortable) 

o No 

o Somewhat 

o Yes 

15. wishes to be sociable but fails to make relationships with peers 

o No 

o Somewhat 

o Yes 

16. can be with other children but only on his/her terms 

o No 

o Somewhat 

o Yes 

17. lacks best friend 

o No 

o Somewhat 

o Yes 

18. lacks common sense 

o No 

o Somewhat 

o Yes 
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19. is poor at games; no idea of cooperating in a team, scores ‘own goals’ 

o No 

o Somewhat 

o Yes 

20. has clumsy, ill coordinated, ungainly, awkward movements or gestures 

o No 

o Somewhat 

o Yes 

21. has involuntary face or body movements (i.e. any tics?) 

o No 

o Somewhat 

o Yes 

22. has difficulties in completing simple daily activities because of compulsory 

repetition of certain actions or thoughts (i.e. any habits that s/he just has to do?) 

o No 

o Somewhat 

o Yes 

23. has special routines; insists on no change (i.e. may need to have exactly the same 

change; troubles with even the slightest change in his/her environment, or routines 

or activities) 

o No 

o Somewhat 
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o Yes 

24. shows idiosyncratic attachment to objects (i.e. may get strangely attached to 

objects as if they were people) 

o No 

o Somewhat 

o Yes 

25. is bullied by other children 

o No 

o Somewhat 

o Yes 

26. has markedly unusual facial expression 

o No 

o Somewhat 

o Yes 

27. has markedly unusual posture 

o No 

o Somewhat 

o Yes 
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Appendix B  

The Childhood Autism Spectrum Test (CAST) 

Please read the following questions carefully and circle the appropriate answer. All 

responses are confidential. 

 

1. Does s/he join in playing games with other children easily? Yes  No 

 

2. Does s/he come up to you spontaneously for a chat?  Yes  No 

 

3. Was s/he speaking by 2 years old?     Yes  No 

 

4. Does s/he enjoy sports?      Yes  No 

 

5. Is it important to him/her to fit in with the peer group?  Yes  No 

 

6. Does s/he appear to notice unusual details that  

    others miss?                    Yes  No 

 

7. Does s/he tend to take things literally?    Yes  No 

 

8. When s/he was 3 years old, did s/he spend a lot of time  

    pretending (e.g., play-acting being a superhero, or 

    holding teddy’s tea parties)?     Yes  No 

 

9. Does s/he like to do things over and over again, 

    in the same way all the time?     Yes  No 

 

10. Does s/he find it easy to interact with other 

      children?        Yes  No 

 

11. Can s/he keep a two-way conversation going?   Yes  No 

 

 

12. Can s/he read appropriately for his/her age?   Yes  No 

 

13. Does s/he mostly have the same interests as his/her peers? Yes  No 

 

14. Does s/he have an interest which takes up so much 

      time that s/he does little else?     Yes  No 

 

15. Does s/he have friends, rather than just acquaintances?  Yes  No 
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16. Does s/he often bring you things s/he is interested 

      in to show you?       Yes  No 

 

17. Does s/he enjoy joking around?     Yes  No 

 

18. Does s/he have difficulty understanding the rules 

      for polite behaviour?      Yes  No 

 

19. Does s/he appear to have an unusual memory for 

      details?        Yes  No 

 

20. Is his/her voice unusual (e.g., overly adult, flat, or 

      very monotonous)?      Yes  No 

 

21. Are people important to him/her?     Yes  No 

 

22. Can s/he dress him/herself?     Yes  No 

 

23. Is s/he good at turn-taking in conversation?   Yes  No 

 

24. Does s/he play imaginatively with other 

      children, and engage in role-play?    Yes  No 

 

25. Does s/he often do or say things that are tactless 

      or socially inappropriate?      Yes  No 

 

26. Can s/he count to 50 without leaving out any  

      numbers?        Yes  No 

 

27. Does s/he make normal eye-contact?    Yes  No 

 

28. Does s/he have any unusual and repetitive  

      movements?       Yes  No 

 

29. Is his/her social behaviour very one-sided and  

      always on his/her own terms?     Yes  No 

 

30. Does s/he sometimes say “you” or “s/he” when 

      s/he means “I”?       Yes  No 

 

31. Does s/he prefer imaginative activities such as  

      play-acting or story-telling, rather than numbers 
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      or lists of facts?       Yes  No 

 

32. Does s/he sometimes lose the listener because of  

      not explaining what s/he is talking about?   Yes  No 

 

33. Can s/he ride a bicycle (even if with stabilisers)?   Yes  No 

 

34. Does s/he try to impose routines on him/herself, 

      or on others, in such a way that it causes problems?  Yes  No 

 

35. Does s/he care how s/he is perceived by the rest of  

      the group?        Yes  No 

 

36. Does s/he often turn conversations to his/her  

      favourite subject rather than following what the other 

      person wants to talk about?     Yes  No 

 

37. Does s/he have odd or unusual phrases?    Yes  No 

 

 

SPECIAL NEEDS SECTION 

Please complete as appropriate 

 

38. Have teachers’/health visitors ever expressed any  

      concerns about his/her development?    Yes  No 

 

If Yes, please specify.................................................................................................. 

 

 

39. Has s/he ever been diagnosed with any of the following? 

 

Language delay       Yes  No 

 

Hyperactivity/Attention Deficit Disorder (ADHD)   Yes  No 

 

Hearing or visual difficulties      Yes  No 

 

Autism Spectrum Condition, incl. Asperger’s Syndrome  Yes  No 

 

A physical disability       Yes  No 

 

Other (please specify)       Yes  No 
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Appendix C 

Screening & Demographic Questionnaire 

Screening Items: 

1. What is your child’s ethnicity?  

0=White 

1=Black or African American 

2=Hispanic or Latino 

3=Native American 

4=Hawaiian or Pacific Islander 

5=Two or more  

6=Prefer not to answer 

2. Please specify what ethnicities are included in the “two or more”. (only displayed 

if first screening item is “two or more”:  

0=White 

1=Black or African American 

2=Hispanic or Latino 

3=Native American 

4=Hawaiian or Pacific Islander 

3. Is your child between the ages of 3 and 16?  

0=no 

1=yes 

Demographic Form 
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Parental Information: 

1. Are you the mother or father of the child?  

0=father 

1=mother 

2. What was the mother’s age at the birth of child? _____ (specify age)  

3. Are you the primary custodial parent (if child lives between homes of parents)?  

0=no 

1=yes 

4. What is the marital status if primary custodial parent of child or if the child lives 

in only your home or marital status of the parent who is the primary custodial 

parent of the child)?  

0=never married/single 

1=married 

2=separated 

3=divorced 

4=widowed 

5. What is the mother’s education level?  

0=Less than high school 

1=High school graduate (includes equivalency) 

2=Some college, no degree 

3=Associate degree 

4=Bachelor’s degree 
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5=master’s degree 

6=Specialist degree 

7=Doctorate degree 

6. What is the father’s education level?  

0=Less than high school 

1=High school graduate (includes equivalency) 

2=Some college, no degree 

3=Associate degree 

4=bachelor’s degree 

5=master’s degree 

6=Specialist degree 

7=Doctorate degree 

7. What is the mother’s ethnicity?  

0=White 

1=Black or African American 

2=Hispanic or Latino 

3=Native American 

4=Hawaiian or Pacific Islander 

5=Two or more races 

6=Prefer not to answer 

8. What is the father’s ethnicity?  

0=White 
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1=Black or African American 

2=Hispanic or Latino 

3=Native American 

4=Hawaiian or Pacific Islander 

5=Two or more races 

6=Prefer not to answer 

Family Information: 

1. Where does your family live?  

0=Maryland 

1=District of Columbia 

2=Virginia 

2. What is your annual family income? (actual income) ______ 

3. How many children reside in your household? ______ 

4. Do any of the child’s genetically related siblings have an official diagnosis of any 

disability or chronic illness?   

0=no 

1=yes 

5. Do any of the child’s non-genetically related siblings have an official diagnosis of 

any disability or chronic illness?   

0=no 

1=yes 

99=no non-genetically related siblings in home 
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Child Information: 

1. What is the current age of your child?  (actual age) ______ 

2. What is the gender of your child?   

0=male 

1=female 

3. Was your child adopted?   

0=no 

1=yes 

a. If yes, at what age was your child adopted? (actual age) _____ 

4. Was the child a single or multiple birth?  

0=single 

1=multiple 

5. If you have more than one child, what place in the order of your children is the 

child? For example, if you have 5 children in your family and the child is the 

middle (3rd) child the order would be “3”. ______ 

6. Does your child have an official diagnosis of Asperger’s Syndrome?  

0=no 

1=yes 

a. If yes, at what age did your child receive the diagnosis? (actual age) ____ 

7. Does your child have any other diagnoses of a disability or chronic illness?   

0=no 

1=yes 
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a. If yes, at what age did your child receive the diagnosis? (actual age) _____ 
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Appendix D 

Permission Email to use ASSQ Instrument 

no-reply@gu.se <no-reply@gu.se> 

2:47 AM (10 hours ago) 

to christopher.gi., me  

Följande meddelande är skickat via GU: s webb: 

Dear Sir,  

My name is Suzette Bailey and I am a doctoral student at Walden University pursuing a PhD in 

Public Health. I am in the process of writing my dissertation topic "Asperger's Syndrome in 

African American children" and will like to request permission from you to use the Autism 

Spectrum Screening Questionnaire (ASSQ) as one of the instrument in my research study please.  

I have included my email and telephone contact information. Please let me know if I will be 

granted permission to use the ASSQ instrument in my research study.  

Thank you.  

Yours faithfully,  

Suzette Bailey. 

Telefon: 1-240-706-3336 

E-post: suzette.bailey@waldenu.edu 

Meddelandet skickades från: 

Websida: http://gillbergcentre.gu.se/english/research-staff-%26-associates/gillberg--

christopher/ 

IP-nummer: 130.241.151.213 

Webbläsare: Mozilla/5.0 (Windows NT 10.0) AppleWebKit/537.36 (KHTML, like Gecko) 

Chrome/53.0.2785.116 Safari/537.36 

Christopher Gillberg christopher.gillberg@gnc.gu.se >4:41 AM (8 hours ago) 

to Ingrid, me  

Please feel free to use the ASSQ in your research. Please note that we want you to be notified of 

any results you may publish before they appear in print! 

All good wishes and good luck, 

Chris Gillberg 

mailto:christopher.gillberg@gnc.gu.se
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Appendix E 

Open Access for use of CAST 

 
ARC  TESTS 

Downloadable Tests 

 

Various tests have been devised by ARC for use in the course of our research. Some of 

these tests are made available here for download. 

You are welcome to download these tests provided that they are used for genuine 

research purposes and provided due acknowledgement of ARC as the source is given. 

 

Translations 

If you have translated any of the ARC tests and are happy to be contacted by other 

researchers to obtain a copy of your translation, please contact the webmaster. 

Please see our Terms and Conditions for translations. 

 

Please note 

Our tests are posted on our website to enable free access to academic researchers. None 

of them are diagnostic: No single score on any of our tests or questionnaires indicates that 

an individual has an Autism Spectrum Condition (ASC). If you are concerned that you, or 

a friend or relative, may have ASC, please discuss these concerns with your GP or family 

doctor or ask the National Autistic Society (NAS) or equivalent charity in your country, 

for advice. 

 

Childhood Autism Spectrum Test (CAST)  

Formerly known as the Childhood Asperger Syndrome Test. 

©2016 Autism Research Centre | Department of Developmental Psychiatry, University of 

Cambridge 

 

https://www.autismresearchcentre.com/arc_tests 
 

 

 

 

 

 
 
 

mailto:support@autismresearchcentre.com
https://www.autismresearchcentre.com/test_translations_tc
http://autism.org.uk/
https://www.autismresearchcentre.com/arc_tests
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Appendix F 

 

Post-Hoc Power Analysis Results 
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