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Abstract 

Children with concerning features for autism spectrum disorder (ASD) benefit from early 

intervention services when diagnosis is procured at a younger age and in a shorter timeframe 

from first concern. A pilot project evaluated the benefit of an interprofessional practice model 

within a patient-centered medical home to diagnose ASD, rather than traditional practice 

whereby families are referred to a regional healthcare center. Utilizing the Autism Diagnostic 

Interview-Revised (ADI-R), nine children were evaluated over a four-month period. Outcome 

measures included age at diagnosis, time from first concern to diagnosis, time from referral to 

diagnosis, billing code generated, and interview time. Data from the formal ADI-R interview tool 

compared to data from the previous unstructured interview. The formal interview lowered the 

age at diagnosis from 43 months to 34 months and decreased the time from referral to diagnosis 

from 4.6 to 3.4 months. The time from first concern to diagnosis and interview time remained 

about the same between the two interview types. The formal interview generated an average of 

2.89 Relative Value Units compared to 2.29 with the unstructured interview. Findings support 

that utilizing the ADI-R tool as part of an interprofessional practice model provides an efficient, 

accurate, and profitable diagnostic process for ASD within the medical home.  

 Keywords: autism spectrum disorder, patient-centered medical home, evidence-based 

practice 
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Evidence-Based Diagnostic Process for Autism Spectrum Disorder in the Patient-Centered 

Medical Home 

 Children diagnosed with autism spectrum disorder (ASD) display persistent deficits in 

social communication and interaction; and restricted, repetitive patterns of behavior or interests. 

The prevalence of ASD is 1 in 59 children (Centers for Disease Control and Prevention, 2018). 

Parents often raise concern about their child’s development before the first birthday, yet the 

median age at diagnosis for ASD is 3 years and 10 months (Baio et al., 2014). Numerous studies 

emphasize the importance of implementing interventions in the earlier stages of development to 

improve outcomes such as social interactions, communication, and behavior (Zuckerman et al., 

2015; Pasco, 2018; Estes et al., 2015; Camarata, 2014; Koegel et al., 2014). The disparity 

between first concern and diagnosis delays interventions (Hall et al., 2012), intensifies family 

stress (Connolly & Gersch, 2013), and increases dissatisfaction with the process (Johnson & 

Myers, 2007). Families of children with concerning features for ASD require support to cope 

with the diagnostic process (Twoy et al., 2007), and then strive to move forward by developing a 

new normal after diagnosis (DePape & Lindsay, 2015).  

Practice Question 

Definition of the Problem 

Autism Spectrum Disorder. Infantile Autism emerged as a diagnosis in 1943 with three 

core indicators: reduced motivation for social interaction, restricted interests and repetitive 

behaviors, and severe communication disorders (Kanner, 1943). For decades we maintained a 

limited understanding of autism, with the diagnosis reserved for individuals expressing severe 

manifestations. Therefore, the prevalence of autism in the population remained low, until further 

research and societal pressure led to more specific diagnostic criteria. The most recent changes to 
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the diagnostic classification presented autism spectrum disorder as single diagnosis without 

subgroups, and combined criteria into two domains (Yates & Le Couteur, 2016).  

Definition of ASD. Autism Spectrum Disorder is classified as a neurodevelopmental 

disorder characterized by impairments in communication, social interactions, and behaviors. The 

American Psychiatric Association (APA) (2013a) defines the diagnostic criteria for autism 

spectrum disorder according to the Diagnostic and Statistical Manual of Mental Disorders, fifth 

edition (DSM-5). The criteria include two categories: A) persistent deficits in social 

communication and social interaction; and B) restricted, repetitive patterns of behavior, interests, 

or activities (RRBs).   

 Patients must display all three domains of category A to meet the diagnostic criteria. The 

domains include deficits in social-emotional reciprocity, deficits in nonverbal communicative 

behaviors used for social interaction, and deficits in developing, maintaining, and understanding 

relationships. They must also display two of the four domains of category B. These include 

stereotyped or repetitive motor movements, use of objects, or speech; insistence on sameness, 

inflexible adherence to routines, or ritualized patterns of verbal or nonverbal behavior; highly 

restricted, fixated interests that are abnormal in intensity or focus; or hyper- or hypoactivity to 

sensory input or unusual interest in sensory aspects of the environment (APA, 2013a). 

In addition to the above criteria, symptoms must be present in early development, cause 

significant impairment in functioning, and are not better explained by another diagnosis. 

Although symptoms of ASD are likely present in the early developmental stages, deficits may 

not become apparent until the social and environmental demands exceed the child’s capabilities. 

The diagnosis also contains a severity level for each of the categories. Level one means requiring 
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support, two indicates requiring substantial support, and three signifies requiring very substantial 

support (APA, 2013a).   

 The APA (2013b) recently altered the diagnostic criteria for Autism with the transition 

from the fourth to the fifth editions of the DSM. ASD now encompasses a continuum of 

manifestations rather than separate diagnoses. Autism formerly included Autistic Disorder, 

Asperger Disorder, Childhood Disintegrative Disorder, and Pervasive Developmental Disorder – 

Not Otherwise Specified (PDD-NOS). The DSM-5 leads to more accurate diagnosis by allowing 

clinicians to capture variations in symptoms from person to person. Huerta et al. (2012) 

examined the transition to DSM-IV to DSM-5. The authors concluded that those with a diagnosis 

of PDD would also meet the criteria for the new ASD diagnosis, based on a specificity of 0.63 

with parent and clinic observational data.  

 Prevalence and risk factors. The Centers for Disease Control and Prevention (CDC) 

began tracking ASD in the United States in 1998. The organization has used the same 

surveillance case definition, record-review methodology, and case inclusion criteria since 2000. 

Heterogeneity of symptoms, alterations in the DSM diagnostic criteria, and lack of biologic 

markers make tracking the prevalence of ASD very difficult (Baio et al., 2014).  

The most recent estimates from the CDC’s Autism and Developmental Disabilities 

Monitoring Network report that one in 59 children are identified with autism spectrum disorder 

(CDC, 2018). Overall, 16.8 per 1,000 children aged 8 years in the United States in 2014 have 

ASD. This demonstrates an increase in prevalence from one in 68 during 2010 to 2012, and one 

in 150 during 2000 to 2002 (Baio et al., 2014).   

Boys exhibit an ASD rate of 26.6 per 1,000 and girls 6.6 per 1,000, yielding a prevalence 

ratio of 4.0:1. Therefore, boys are four times more likely to exhibit ASD than girls. This ratio 
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actually decreased since 2012 when the prevalence from boys to girls was 4.5:1, indicating an 

increase in ASD prevalence in girls (Baio et al., 2014).   

The difference in ASD prevalence among racial/ethnic groups decreased since the last 

analysis, suggesting successful outreach to minority communities. In the past, white children 

showed rates 20 to 30 percent higher than black children and 50 to 70 percent higher than 

Hispanic children. The most recent analysis shows minimal differences among races/ethnicities 

with a 7 percent difference between white and black children, and a 22 percent difference 

between white and Hispanic children. (Baio et al., 2014) 

The CDC (2018) also provides data about risk factors and co-existing conditions.  

Siblings of a child with ASD have a 2 to 18 percent chance of also having ASD. Identical twins 

show a 36 to 95 percent chance of both having ASD, while non-identical twins have a 31 percent 

or less chance. About ten percent of children with ASD also have a chromosomal disorder such 

as Fragile X or Down Syndrome. ASD also co-occurs with other developmental disorders in 83 

percent of cases and psychiatric disorders in ten percent of cases. Other risk factors include 

children born to older parents and premature or low birth weight babies.   

Early intervention. The prevalence of ASD has increased over time, likely due to 

increased awareness and changes in epidemiological studies (Pasco, 2018). This increase in 

prevalence emphasizes the need for early identification of ASD as a public health consideration 

(Zuckerman et al., 2015). Although the age at diagnosis varies, ASD diagnosis now includes 

younger children due to the continuum of symptoms. The age at which a child receives an ASD 

diagnosis may also depend on availability of local resources, family demographics, and wait time 

for a specialist (Pasco, 2018).   
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 Clinicians and educators commonly understand that earlier intervention in children with 

ASD yields more favorable outcomes. Since ASD is a developmental disorder, interventions in 

the earlier stages of development can positively influence social interactions, communication, 

and behavior (Pasco, 2018). Estes et al. (2015) conducted one of the first studies to demonstrate 

the long-term benefits of early intervention in younger children with ASD. Using prospective 

methodology, the Early Start Denver Model (ESDM) was implemented at age 18 to 30 months, 

then again two years later. The cohort of children with the ESDM intervention showed improved 

intellectual ability, adaptive behavior, and social functioning compared to those who received 

routine community interventions. The children did not show a regression in skills or 

development several years after the conclusion of the intervention, demonstrating the positive 

impact of early intensive therapy.   

 Camarata (2014) further describes the rationale behind early intervention. Children with 

ASD typically have difficulty processing social cues from others. This, coupled with decreased 

motivation for social interaction and restricted interests, inhibits early development. Therefore, 

early intervention could improve overall outcomes by enhancing social interactions and reducing 

interference of restricted interests with learning.   

Koegel et al. (2014) discuss the extensive impact of intervening early in children with 

ASD. Early intervention can reduce secondary symptoms, such as self-injury and aggression, and 

co-morbidities, such as depression and anxiety. It can also prevent the need for costlier and more 

intensive therapies later in life. Untreated symptoms become more severe over time. 

Additionally, early intervention may influence lifelong factors, such as employment or 

independence. The concept opposes the “wait-and-see” approach. Early intervention addresses 
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the heterogeneity of the symptoms and targets the behavioral functioning rather than the 

diagnosis. 

 Screening process. The American Academy of Pediatrics (AAP) emphasizes the need 

for primary care providers (PCP) to recognize early warning signs of ASD. Heightened public 

awareness of ASD due to media exposure and published professional knowledge prompts parents 

to inquire about developmental concerns. The AAP strives to equip PCPs with tools and 

resources to properly screen for ASD and make the necessary referrals, because early 

identification leads to prompt intervention and counseling. (Johnson & Myers, 2007)  

The 2007 AAP policy statement for ASD recommends universal screening with a 

standardized tool, most commonly a version of the Modified Checklist for Autism in Toddlers 

(M-CHAT), at the 18- and 24-month preventive care visits. The ASD-specific screening tool is 

recommended if two or more risk factors are found on the M-CHAT or if additional 

developmental or behavioral concerns arise during preventive care visits. Risk factors include 

having a sibling with ASD, and if a parent, other caregiver, or pediatrician renders concern. For 

positive screening results, the PCP should provide parental counseling, and make referrals for a 

comprehensive ASD evaluation, Early Intervention education services, and an audiologic 

evaluation. (Johnson & Myers, 2007)  

 M-CHAT. The standardized screening instrument began as the Checklist for Autism in 

Toddlers (CHAT). It aimed to equip medical professionals with a tool to identify Autism earlier, 

allowing for prompt interventions. The CHAT included nine developmental items for parents to 

report and five observations by a home health visitor. Originally developed in Great Britain in 

1992, the CHAT assisted in identifying signs of Autism at 18 months. (Robins et al., 2001) 
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Researchers modified the CHAT to develop the M-CHAT in the United States in 2001. 

The 23-item checklist includes standardized developmental information provided by parent 

report, since children often do not display their typical behavior for observation during short 

office visits. The instrument is brief, objective, and easy to administer during a primary care 

encounter. It screens for sensory and motor abnormalities, social interchange, early joint 

attention, early language, and communication. A child has a positive screen on the M-CHAT 

when he or she fails any three items or fails any two of the six critical items (Robins et al., 2001).  

The most recent version of the instrument, the Modified Checklist for Autism in 

Toddlers, Revised with Follow-up (M-CHAT-R/F), reduces the false positive rate by simplifying 

scoring and applying a specific algorithm based on outcomes. The revised two-stage version 

eliminates three poorly performed items for a total of 20 yes or no questions. Other 

improvements of the revised instrument include reorganization of items, simplified language, 

and examples for context and clarity. If a child screens positive with a score between three and 

seven, the clinician should administer a more extensive follow-up questionnaire. Results of a 

validation study revealed that the best scoring method of the M-CHAT-R/F relies on the total, 

rather than alternative scoring. Internal consistency was adequate with Cronbach’s α = 0.79 when 

examining the two-stage screen (Robins et al., 2014).  

A meta-analysis performed by Yuen et al. (2018) examined the accuracy of the M-

CHAT. The 13 studies showed moderate sensitivity of 0.83 and low specificity of 0.51 for 

children with developmental concerns. The sensitivity improved with increased age of screening. 

Use of the tool at 18 months or with low-risk concern had limited evidence. Therefore, clinicians 

should consider the age at screening and presence of developmental concern when interpreting 

M-CHAT results.  
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 Diagnostic process. A positive ASD screening warrants a referral to team of specialists 

with Autism expertise. A diagnostic evaluation for ASD typically includes: a comprehensive 

developmental and behavioral history, family pedigree with at least three generations, review of 

systems, physical examination, developmental or psychoeducational evaluation, DSM 

categorization, assessment of parent’s knowledge and coping, and laboratory investigation for 

etiology and co-existing conditions. The evaluation should involve multiple sources of 

information in different settings since a child’s behavior can vary (Johnson & Myers, 2007).  

Despite the above recommendations, the median age of autism diagnosis remains around 

46 months. Less than half (42%) of children receive a comprehensive developmental evaluation 

by age three (Baio et al., 2014). Maternal infant child health goals for Healthy People 2020 

(HP2020) aim to “increase the proportion of young children with autism spectrum disorder and 

other developmental delays who are screened, evaluated, and enrolled in special services in a 

timely manner.” More specifically, HP2020 promotes an increase from 42.7 to 47 percent of 

children with the first evaluation for ASD by age 36 months (U.S. Department of Health and 

Human Services, 2010). This goal sets the evaluative standard for children with behavioral or 

developmental concerns within the medical home. 

Diagnosing ASD can be difficult due to variable symptoms, developmental abilities, and 

co-existing conditions. Additionally, symptoms may not become more apparent until later in 

childhood when demands exceed the child’s capabilities (Yates & Le Couteur, 2016). Primary 

care providers, who evaluate childhood development from a young age, serve as “gatekeepers” 

to ASD diagnostic pathways by initiating appropriate specialty referrals (Zuckerman et al., 

2015). Access to specialists trained to analyze ASD hinders the length of time from first concern 



 13 

 

to diagnosis. Standardized tools can assist in diagnosing ASD, especially with limited access to 

comprehensive evaluation teams (Johnson & Myers, 2007).   

 ADOS. Lord et al. (1989) first described the Autism Diagnostic Observation (ADOS) as a 

standardized context to observe communication and social interactions in children suspected to 

have Autism. It consisted of eight tasks prompting certain target behaviors over 20 to 30 minutes 

for children aged 5 to 12. The examiner codes each task on a three-point ordinal scale in four 

categories. The instrument aimed to diagnose Autism by differentiating from typical behavior 

and other developmental disorders; as well as gather research data about the quality of behaviors 

in Autism. Additionally, the examiner participated in the assessment to encourage social 

exchanges with the child as an interactive schedule. The initial version did not emphasize 

behavioral or sensory problems as much as other tools.  

 Later, Lord et al. (2000) developed the Autism Diagnostic Observation Schedule-Generic 

(ADOS-G) from the ADOS and Pre-Linguistic ADOS. The adaptation stemmed from the need to 

extend the age and verbal limits of the existing tools. It consisted of four modules for different 

developmental and language levels, ranging from no speech to complex adult language. 

Classification for Autism included meeting three thresholds of social, communication, and 

social-communication totals. The overall diagnosis depended on the presence of RRB to meet 

DSM criteria.  

The latest version, Autism Diagnostic Observation Schedule, Second Edition (ADOS-2) 

includes modules one through four based on expressive language skills and chronological age 

(Lord et al., 2012b) and the toddler module for children aged 12 to 30 months without phrase 

speech (Lord et al., 2012a). The various modules provide specific standardized activities to elicit 

social interactions, communication, or behavioral traits characteristic to ASD. The child 
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participates in a variety of “presses” in both structured and unstructured situations to provide 

observable data. The examiner utilizes the observations to assign ratings or codes on diagnostic 

algorithms. The ratings compare to predetermined cutoff scores or ranges of concern. Clinicians 

should combine ADOS-2 observations and scores with other information to determine a 

diagnosis of ASD. 

 ADI. Le Couteur et al. (1989) first developed the Autism Diagnostic Interview (ADI) as a 

behavioral assessment for research purposes. The standardized and investigator-based interview 

provided diagnostic algorithms for Autism based on DSM and International Classification of 

Diseases definitions. Researchers adapted the ADI over the years due to modifications to the 

diagnostic criteria and a better understanding of Autism. The revised version of the ADI provides 

a briefer and more efficient interview that can be used in younger children, as the age of ASD 

diagnosis shifts from school-age to preschool and toddler years (Lord et al, 1994).  

 The early version of the Autism Diagnostic Interview-Revised (ADI-R) consisted of five 

sections: opening questions, communication, social development and play, restricted and 

repetitive behaviors, and general behavior problems. Modifications of the tool over time allowed 

for finer distinctions of Autism-specific behaviors to differentiate from other developmental 

disorders. The ADI-R demonstrated good interrater reliability for communication and social 

items (kappas .62 to .89) and adequate reliability for RRB (kappa .70) (Lord et al., 1994).  

The most recent version of the ADI-R involves an extensive interview between an 

experienced clinician and an informant. An informant is a caregiver of a child with concerning 

features for ASD. The domains of language/communication; reciprocal social interactions; and 

restricted, repetitive, and stereotyped behaviors and interests assist in gathering comprehensive 

information on 93 items. The diagnostic algorithm codes the responses to provide interpretable 
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results. The interview takes about least one and half hours to administer.  The instrument yields 

the most accurate results for children with a mental age above two years (Rutter et al., 2010).  

 CARS. The Childhood Autism Rating Scale (CARS) has evolved from the original 

version to the standard (CARS2-ST) and high functioning (CARS2-HF) versions of the second 

edition. The CARS2-ST can be used for children under the age of 6, or individuals with IQ 

scores less than 80. The CARS2-HF can be used for children over the age of 6, or with IQ scores 

of 80 or higher. A study comparing the CARS2 to the DSM criteria found both versions 

appropriate for diagnosing ASD across the lifespan. The ST version showed high specificity 

(1.00) and the HF version showed high sensitivity (1.00). Overall, the CARS2 should be used in 

combination with caregiver report and other diagnostic tools (Dawkins et al., 2016).  

Autism Diagnosis Education Project. The Autism Diagnosis Education Project (ADEP) 

(2018) guides the ASD diagnostic process in Richland County, Ohio. The community-based 

program involves local medical partners and Early Intervention (EI) professionals. By keeping 

the diagnostic process within the local setting, families may feel more comfortable and receive 

more support without needing to travel to larger regional healthcare centers. The ADEP project 

aims to decrease wait times from family concern to diagnosis to less than nine months. Another 

goal is to lower the age of ASD diagnosis to 30 months, which is much less than the national 

average.  

The Ohio Center for Autism and Low Incidence and the Ohio Department of 

Developmental Disabilities provide leadership for the project. The most recent data report 

reveals 53 participating Ohio counties since 2008, including 31 medical partners and 262 EI 

providers (ADEP, 2018). The average age at diagnosis within ADEP is 32.5 months. Parents 
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report concern at 20 months and the process takes 12 months from first concern to diagnosis 

(Yantes et al., 2019).   

The ADEP process in Richland County involves a collaboration between Richland 

Newhope and Akron Children’s Hospital Pediatrics (ACHP) Mansfield. Concerns from a parent, 

provider, or EI professional prompt a referral to Newhope. Newhope then performs an ADOS 

assessment and sends the report to ACHP Mansfield. Then, the family attends a visit at ACHP 

Mansfield for a diagnostic evaluation for ASD. The family does not have to be already 

established at the practice. The evaluation involves an unscripted interview without use of a 

standardized instrument. The unscripted interview relies on provider judgement based on DSM-5 

criteria for diagnosis.  

Coping and adaptation. Parents of children with disabilities, like autism spectrum 

disorder, experience more stress than parents of children without disabilities. However, stress does 

not always have to lead to negative family outcomes. Families can find positive meaning in their 

child’s disability diagnosis to improve coping and adaptation (Hall et al., 2012).  

The time patients and their families spend waiting during the ASD diagnostic process 

leads to much stress and worry. In fact, the wait time has been described as the most stressful 

aspect of the diagnostic process. Families often feel that they miss out on earlier interventions 

while waiting for an ASD diagnosis. Families also feel that they have little to no access to 

accurate information during the wait time. Once they receive supportive education about ASD, 

they feel empowered (Connolly & Gersch, 2013).  

  According to Twoy et al. (2007), parents and caregivers implement coping strategies to 

tolerate or minimize the stress associated with a child diagnosed with ASD. Families often 

implement external coping strategies by seeking support of their close friends and extended 
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family.  Many families will also seek information and advice from community agencies and 

people in similar situations. These active coping strategies lead to more positive adaptation, 

while avoidant coping strategies like passive appraisals only lead to short-term stress relief. 

Overall, caregivers of children with ASD require support to cope with the associated stressors.  

 A metanalysis published by DePape and Lindsay (2015) explored parents’ experiences 

caring for children with ASD. The knowledge obtained helps healthcare professionals to better 

understand ASD, how to manage the disorder, and how it impacts family dynamics. Parents of 

children with ASD were found to experience challenges during pre-diagnosis and diagnosis, 

adjusting to family life, navigating the healthcare system, finding parental empowerment, and 

moving forward.   

Parents often notice atypical development in their child, then start searching for answers. 

Once a healthcare professional establishes the diagnosis of ASD, families may experience a 

spectrum of emotions from relief and devastation to guilt and blame. The family must adjust 

their daily life, finances and careers, physical and emotional health, and relationships between 

family members. Families also attempt to access the best services for their child in both the 

educational and healthcare settings. Parents may develop a sense of empowerment by educating 

themselves and others about ASD, implementing therapy strategies with their child, joining 

support groups, and advocating for their family. Families strive to move forward by developing a 

new normal, and by looking ahead to the future (DePape & Lindsay, 2015).  

Purpose statement 

The autism diagnostic process embedded within the patient-centered medical home 

(PCMH) aims to decrease the time from referral to diagnosis, reduce the time from first concern 

to diagnosis, lower the age at diagnosis, improve the utilization of formative billing codes, and 
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positively affect interview time utilizing the ADI-R instrument. Outcomes measures will be 

compared between the unscripted interview and the formal interview. Project outcomes will also 

compare to regional and national data. 

Evidence 

The literature review process included a database search for research literature related to 

Autism diagnosis and screening on CINAHL, PubMed, PsychINFO, and MEDLINE. Search terms 

included autism spectrum disorder, diagnosis, adaptation, coping, primary care, interdisciplinary, 

team, and streamlined. Search strategies included articles from the past ten years in English 

language.   

The Johns Hopkins Nursing Evidence-Based Practice model was used to evaluate the 

strength of the evidence and guide development of a streamlined ASD diagnostic practice 

improvement model. This model grades the evidence by level and quality.  Systematic review of 

Randomized Control Trials, with or without meta-analysis rates as level I evidence. Level II 

includes quasi-experimental studies, and level III studies are non-experimental (Dang & Dearholt, 

2018).  

In quantitative studies, high (A) quality has consistent and generalizable results with 

sufficient sample size, adequate control, and definitive conclusions. Good (B) quality contains 

reasonably consistent results with sufficient sample size, some control, and fairly definitive 

conclusions. Low (C) quality has major flaws with inconsistent results, insufficient sample size, 

and unable to draw conclusions (Dang & Dearholt, 2018).  

The literature table in Appendix A contains the nine peer reviewed research articles that 

met the criteria. The majority (56 percent) of articles met the criteria for level II quasi-experimental 

studies with good (B) quality evidence (67 percent). The remainder of the articles included level 
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III, non-experimental evidence or high (A) quality. The research literature provided evidence 

examining diagnostic tools, variability in clinical setting, and measurable outcomes in relation to 

autism spectrum disorder diagnosis.  

Tools 

 Numerous tools exist for diagnosing ASD with variance in age, time, setting, and 

assessment technique specifications. Research aimed at testing reliability and specificity of the 

diagnostic tools revealed inconsistencies Inconsistency may be attributed to differences in 

sampling demographics, statistical methods, setting, and tool development.  

Ventola et al. (2006) examined the agreement between commonly used ADOS, ADI, and 

CARS tools with clinical judgement based on DSM criteria. This level III non-experimental article 

produced quality level B evidence. The most relevant evidence revealed that the ADI-R instrument 

missed the Autism diagnosis compared to clinical judgement, especially in the RRB domain. The 

results also showed low sensitivity (P = .176). The authors recommended revised diagnostic 

criteria for Autistic Disorder, especially for RRB in younger children.  

A later study published by Kim and Lord (2012b) proposed modifications to the ADI-R to 

address concern in the RRB measure. The study was categorized as level II quasi-experimental 

and quality level A. New algorithms with fewer scored items were developed and tested for 

younger children aged 12 to 47 months with improved sensitivity (80 to 94 percent) and specificity 

(70 to 81 percent). The revised ADI provides increased ranges of concern with options for 

diagnostic classification. Additionally, children do not need to display RRB to meet the cutoff for 

ASD with the new algorithms, allowing for inclusion of younger ages.     

Kim and Lord (2012a) also examined the combined use of the ADI-R and the ADOS 

instruments using newly revised algorithms for children under the age of four. The level II and 



 20 

 

quality level A article demonstrated satisfactory results when the child met both the ADI-R and 

ADOS criteria. The two instruments showed independent and additive results with well-balanced 

sensitivity and specificity when administered concurrently. With ADOS scores selected at 100 

percent specificity, sensitivities ranged from 17 to 80 percent.  ADI-R sensitivities ranged from 14 

to 41 percent at 100 percent specificity.  

Gray, Tonge, and Sweeney (2008) also evaluated the validity of the ADI-R and the ADOS 

in young children with level II and quality B evidence. The authors compared ASD versus non-

ASD consensus clinical diagnosis with both standardized tools. Children with clinical diagnosis 

of Autism scored higher on the ADI-R and ADOS than children without an Autism diagnosis (p < 

.001). The authors found moderate agreement between the ADI-R and clinical diagnosis (k = .46, 

p < .001). The authors also emphasized administering the ADI-R and ADOS tools together rather 

than separately due to the fair agreement between the tools (k = .35, p < .001).  

Setting 

Hine et al. (2018) suggested a streamlined model as a complementary avenue to diagnose 

autism spectrum disorder within the primary care setting. This retrospective cohort study provided 

quality B and level III non-experimental evidence. A general pediatrics clinic and a faculty-only 

clinic, both affiliated with a Southeast major university medical center, embedded a psychologist 

trained in ASD one day per week for 14 months. A parent or primary care provider initiated the 

consult based on developmental concern or a failed ASD screening. The 75-minute initial consult 

with the autism-experienced healthcare provider involved a diagnostic interview, caregiver 

questionnaire, developmental screening, interactive measure, standardized diagnostic instrument, 

or DSM checklist as appropriate.   
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 In most cases, the provider offered feedback to the family on the same day as the consult. 

If the provider diagnosed the child with ASD, the family received connections to available 

psychosocial resources in collaboration with their PCP.  Sometimes, the provider asked the family 

to return for additional evaluations, such as an ADOS-2 assessment, if the diagnosis remained 

unclear. The provider diagnosed 56 percent of the 119 children referred for ASD concerns at the 

initial visit (Hine et al., 2018).  

 This streamlined diagnostic model proposed by Hine et al. (2018) demonstrated efficiency 

and timeliness in diagnosing autism spectrum disorder. Despite the limitations of utilizing a 

psychologist with specific training at two different clinical settings, the results revealed a 

promising future of training a variety of healthcare professionals to identify children with ASD 

within the medical home.   

Koushik et al. (2015) also propose an interprofessional care model for assessment and 

diagnosis of ASD.  This level II quasi-experimental study with quality B evidence targeted children 

aged 24 to 48 months with low socioeconomic resources. The model aimed to increase access to 

ASD services and care coordination, and to provide a timely diagnosis. Previously, patients would 

be seen at multiple clinics for the same concerns, which delayed accurate diagnosis. Clinicians 

evaluated children at younger ages than before, which reduced disparities and financial burden.   

Outcomes 

The embedded clinic proposed by Hine et al. (2018) involved a healthcare provider with 

ASD experience within primary care. The model aimed to reduce the wait time and lower the age 

of formal diagnosis. Within the model, families waited an average of 42 days between the initial 

referral and the first visit. The average number of days between the referral and a formal ASD 

diagnosis was 55 days. Compared to local norms at the time of article publishing, families often 
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waited 7 to 12 months for a diagnosis at other tertiary facilities. The median age of formal ASD 

diagnosis utilizing this model was 32.1 months.  

Martinez et al. (2018) conducted a level III and quality B study to identify system barriers 

with the ASD diagnostic process. The study included outcome measures of delay in diagnosis, 

shifting diagnosis, and previously being told that the child did not have ASD. System factors 

included prior screening, distance travelled, and availability of mental health professionals.  

Results revealed a mean of 19 months from first parent concern to ASD diagnosis, and a mean age 

of 38.8 months for diagnosis. Parents first showed concern at 20.6 months. Given these statistics, 

the authors emphasized the importance of referring for early therapy services at the time of first 

concern regardless of the presence of an ASD diagnosis. 

In addition to the outcome of time reduction, Gerdts et al. (2018) proposed a 

multidisciplinary ASD diagnostic model in a quality A and level II study. The team aimed to 

decrease billable time, improve diagnostic outcomes, and ensure adequate follow-up. The “inter-

team” performed diagnostic evaluations with two providers in one day, compared to the multi-MD 

and multi-psych groups on different days. Support was found for a multidisciplinary ASD model 

measured in billable service time. The inter-team generated fewer billable hours (4.52 vs 6.31 

hours, p < .001) and more hourly income (mean adjusted clinic income of $93.80 per hour versus 

$26.71 per hour) than the multi-psych team.    

Koushik et al. (2015) developed a care model to reduce wait time between verbalized 

concerns to diagnosis. Utilization of a care coordinator resulted in decreased wait times from five 

to three months. Support for interprofessional collaboration to improve care delivery was 

demonstrated.  
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Coping and Adaptation 

 The Resiliency Model of Family Stress, Adjustment, and Adaptation seeks to explain why 

some families experience resiliency and escape crisis while others do not (Weber, 2011). This 

strengths-based model expands from the family stress theory and focuses on resiliency of the 

family. It aims to evaluate the ability to adjust to stressful life-events through the family’s internal 

and external interactions (McCubbin, & McCubbin, 1993).  

 Resilience includes two phases: adjustment and adaptation. The adjustment phase begins 

with the stressor, which may interrupt the family’s stability and functioning. The vulnerability of 

the family includes the pileup of stressors, strains, and transitions. A family’s vulnerability 

influences the impact of the stressor. The established patterns of functioning and resources of the 

family interact with their appraisal of the stressor and problem solving/coping skills. The family 

will either achieve bonadjustment and remain in the adjustment phase, or maladjustment/crisis 

situation and move into the adaptation phase (Weber, 2011).  

In the adaptation phase, the family’s inadequate and/or deterioration in patterns of 

functioning interact with the pileup of demands to create maladjustment or a crisis situation. The 

family’s pattern of functioning may be retained, restored, or newly instituted. The cultural factors 

of paradigms, coherence, and schema influence the situational appraisal. The family’s resources 

in social, kin, community, and family support determine the regenerative or recovery factors 

(Weber, 2011).  

A family’s problem solving and coping interact with the other variables to determine the 

overall adaptation. Bonadaptation represents the desired outcome of balance and harmony in 

development, well-being, and spirituality; community relationships and nature; structure and 

function; and interpersonal relationships. The family returns to the adjustment phase after 
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experiencing bonadaptation. If the family experiences maladaptation, they return to crisis and 

repeat the adaptation process (Weber, 2011).  

A mixed methods study conducted by Hall et al. (2012) analyzed the stress of having a 

child with a disability in the context of The Resiliency Model. The results supported that 

maladjustment occurs with increased vulnerability, closed communication, negative appraisal, and 

lack of support. Families demonstrate better resilience with accessible resources and support from 

other parents of children with disabilities. Findings emphasize the importance of assessing a 

family’s risk factors for stress and coordinating care to achieve bonadjustment and bonadaptation.   

Evidence Synthesis 

 Overall synthesis of the evidence using the Johns Hopkins Nursing Evidence-Based 

Practice model supports exploration of the ADI-R tool. Use of the tool intends to reduce the wait 

time and median age at diagnosis within the medical home setting. High/good quality and level 

II/III evidence emphasize establishing an ASD diagnosis at a younger age and in a short timeframe 

from screening to diagnosis (Hine et al., 2018; Martinez et al., 2018; Gerdts et al., 2018; Koushik 

et al., 2015). Good quality and level II/III evidence promote improving diagnostic access at the 

level of the medical home (Hine et al., 2018; Koushik et al., 2015). High quality and level II 

evidence support use of the ADI-R and ADOS diagnostic tools in combination with clinical 

decision-making (Kim & Lord, 2012b; Kim & Lord, 2012a; Gray et al., 2008). Representative 

sampling of the population and non-experimental research methodology limited generalizability 

of these lower quality studies. The consistent results with good quality evidence warrant 

investigation of the practice question with a pilot study.  
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Translation 

The usual care diagnostic process for autism spectrum disorder begins with a parent or 

provider concern. This includes the age at which a parent reports first having concerns about 

their child’s development. It may also include the first documented developmental delay in the 

medical record by a healthcare professional. This will document the child’s age in months at first 

concern (A-FC). A referral for diagnostic testing follows a parent or provider concern. A medical 

provider initiates a referral for a comprehensive ASD evaluation, with the outcome measure of 

time in months from the initiation of the referral (T-R).  

 An interprofessional team at a local department of disabilities program receives the 

referrals for diagnostic testing. The team follows the ADOS-2 instrument. The ADOS-2 is a 

semi-structured assessment with specific standardized activities to elicit social interactions, 

communication, or behavioral traits characteristic to ASD (Lord et al., 2012b). The 

interprofessional team conducts and video records the assessment. The team then transfers the 

video recording and a written summary to the PCMH for review. Delegated office secretaries 

with familiarity with the process securely transmit the materials between organizations by fax, 

electronic-mail, or in-person delivery.  Following review of the ADOS-2 materials, and 

considering information gained during monthly team meetings, a medical provider meets with 

the families within the PCMH for a one-hour diagnostic visit using the unscripted interview (UI).   

Practice Change  

The proposed pilot study outlined in Appendix B involves implementation of an 

evidence-based formal interview (FI) to replace the current unscripted interview process. The 

formal interview will follow the Autism Diagnostic Interview – Revised. Published by Western 

Psychological Services, the ADI-R involves 93 structured questions. Question categories include 
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introductory questions, early development, acquisition and loss of language or other skills, 

language and communication functioning, social development and play, interests and behaviors, 

general behaviors, and concluding comments. The interview protocol provides detailed questions 

to ask the informant, including written descriptions of the desired skill. The interviewer codes the 

informant’s responses based upon a pre-determined scoring system, and algorithms provide 

interpretable results for the diagnosis of ASD (Rutter et al., 2010). 

Data analysis will involve comparison of the unscripted interview outcome measures to 

the formal interview outcome measures. This comparison will demonstrate the impact of the 

ADI-R within the PCMH setting. National goals as set forth by HP2020, as well as local goals 

from the Autism Diagnosis Education Project, aim to reduce the age of ASD diagnosis. The 

earlier a child receives a diagnosis of ASD, the earlier he or she can receive intervention 

services, potentially leading to improved outcomes. Additionally, the typical long wait times for 

a diagnostic assessment with a psychologist or developmental specialist hinder early diagnosis 

and intervention. The project also explores the diagnostic process within the PCMH setting in the 

context of time and finances.  

 Action plan. Descriptive procedures compare the Autism diagnostic process embedded 

within the PCMH to regional and national data. Outcome measures of interest include the child’s 

age in months at diagnosis (A-D), the time in months from the initiation of the referral to 

diagnosis (T-R-D), and the time in months from first concern to diagnosis (T-FC-D). Descriptive 

statistics also compare two diagnostic processes within the PCMH; the current practice of an 

unscripted interview to the practice change of the formal interview utilizing the ADI-R 

instrument. Billing code generated (BC) and time to conduct the interview in minutes (TI) are 

outcome variables of interest.  
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The action plan explores the following practice questions. Does utilization of the ADI-R 

formal interview decrease the time from referral to diagnosis, reduce the time from first concern 

to diagnosis, lower the age at diagnosis, improve utilization of formative billing codes, and 

positively affect interview time, compared to usual care of the unscripted interview? How do the 

project outcome measures compare to regional and national data?  

Protection of Humans Subjects. Involvement in the project was equitable and fairly 

distributed among the population in Richland County. Project participants included any 

parent/guardian of a child under the age of six residing in Richland County requesting an 

interdisciplinary developmental evaluation for autism spectrum disorder within the study period 

from the Richland County Board of Development Disabilities.   

A parent/guardian educational pamphlet was provided detailing the current 

interdisciplinary ADOS process. The pamphlet included an insert describing the evidence-based 

improvement project, foreseeable risks and benefits, confidentiality, and contact information. 

The investigator verbally communicated and provided the written documents at two different 

time points during the evaluative process. The pamphlet, published by Richland Newhope, 

explained the ADOS assessment and collaboration with Akron Children’s Hospital Pediatrics in 

Mansfield; and the project improvement information insert detailed the evidence-based interview 

tool. The time between assessment and evaluation afforded opportunity for parent/guardian to 

review the materials provided, ask questions using the contact information provided, and to 

choose usual care (informal interview) or practice improvement (evidence-based formal 

interview tool).  
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The Human Subjects Review Board at Ashland University approved the proposed project 

on March 31, 2019. Akron Children’s Hospital also approved the implementation of the project 

at the ACHP Mansfield location.  

Implementation 

 The project with the formal interview tool evaluated a total of 9 patients over a five-

month period. The sample included 7 males and 2 females.  All subjects except one were under 

the age of 42 months, with the majority (45 percent) under the age of 30 months. The race of 

most subjects (78 percent) was Caucasian with the remainder being African American. All 

subjects spoke English as their primary language. Public insurance covered all subjects except 

one with private insurance. The project compares data to 24 subjects with the unscripted 

interview.  

 Evaluation of action plan. During the five-month pilot study, the action plan showed 

positive results with most of the outcome measures. Appendix C displays the project data tables. 

The use of the ADI-R formal interview tool lowered the age at diagnosis from 43 months to 34 

months. This project outcome measure falls between the regional average of 32.5 months 

(Yantes et al., 2019) and the national average of 46 months (Baio et al., 2014). 

Use of the ADI-R also decreased the time from referral to diagnosis from 4.6 to 3.4 

months. Subjects of the study waited one less month with the formal interview tool. Both the 

unscripted and formal interviews demonstrated shorter wait times than the national average of 7 

to 12 months (Hine et al., 2018).  

The time from first concern to diagnosis remained about the same between the two 

interview types at 15 months. Both demonstrated longer timeframes than the regional average of 

12 months (Yantes et al., 2019). The formal interview met the HP2020 goal of 47 percent of 
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ASD evaluations initiated by age 36 months at 67 percent (U.S. Department of Health and 

Human Services, 2010). The unscripted interview evaluated only 25 percent of children prior to 

36 months.   

 The mean time to conduct the interview remained the same at 60 minutes before and after 

implementation of the ADI-R. The formal interview did yield one shorter 45-minute interview, 

and otherwise stayed consistent around one hour. The project utilized more profitable billing 

codes by charging the visit as a consult rather than an extended office visit. The consult codes 

99243 and 99244 produced a mean Relative Value Unit (RVU) of 2.89 compared to 2.29 with 

the extended office visit codes 99205 and 99215. Consult codes require additional 

documentation yet are found to produce more profitable results. 

 Implementation of the ADI-R formal interview tool led to a higher percentage (56 

percent) of autism spectrum disorder diagnosis than the unscripted interview (38 percent). This 

increase to over half of all subjects receiving an ASD diagnosis may be attributed to the sample 

presented during the study period, or due to improved accuracy of the local diagnostic process. 

Improvement of other outcomes measures within the project demonstrate the strength of the 

ADI-R tool, and therefore reflect the accuracy of the formal interview. The frequency of referrals 

to a regional healthcare center or secondary ASD evaluations occurred almost equally among 

both interview types at 22 to 25 percent. 

Dissemination 

 The positive results of the project warrant dissemination to the stakeholders. The project 

practice questions, action plan, and results will be shared with the immediate team members by 

informal presentations during staff meetings at Richland Newhope and Akron Children’s 

Hospital Pediatrics Mansfield. Team members will also disseminate results to the advanced 
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practice provider center at Akron Children’s Hospital with the intention of more widespread 

implementation. The hospital offers a nurse research program, which may serve as an 

appropriate avenue of translation to different practice settings. The pilot study may also be 

shared at local, regional, or national conferences to endorse other nurse practitioners to 

implement Autism diagnosis into their medical home settings.  

Summary  

 Implementation and evaluation of the action plan demonstrates that embedding the 

autism diagnostic process within the medical home does improve the age at diagnosis and time 

from referral to diagnosis. The formal interview utilizing the ADI-R instrument did improve the 

utilization of formative billing codes and compared to the unscripted interview. The formal 

interview with the ADI-R tool did not improve the time from first concern to diagnosis or 

positively affect interview time, as these factors remained the same as with the unscripted 

interview.   

 The project results do reflect many of the findings in the literature. Overall, the project 

endorses the use of the ADI-R tool concurrently with the ADOS, which Kim and Lord (2012a) 

and Gray et al. (2008) studied with good sensitivity and specificity. The project compared to the 

Hine et al. (2018) study with implementation in the primary care setting yet differs in the actual 

diagnostic process. Both the project and Hine et al. (2018) reduced the wait time and lowered the 

age at diagnosis utilizing a process within the medical home. The project did compare to Gerdts 

et al. (2018) in increasing the revenue yet did not reduce billable time as did the study.   

Limitations 

Despite the numerous positive outcomes, the project did present some limitations. The 

project yielded a small sample size of nine patients with the formal interview tool, which limits 
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the generalizability of the results. Several factors contributed to the limited sample size including 

low numbers of referrals and evaluations during the summer months. The collaborating 

organization, Richland Newhope, underwent structural changes with less staff over the summer 

months, resulting in fewer initial ADOS assessments.  

The diagnostic process necessitates lengthy and complex appointments, which present 

challenges. To accommodate, documentation of the ADI-R tool was simplified to report scored 

items only found relevant to the child during the interview. Additionally, the transition in DSM 

criteria from the fourth to the fifth editions caused difficulty in comparing data to the literature 

before and after the change in 2013.  

Recommendations 

To increase comparative data to the unscripted interview and improve generalizability, 

data collection over a one-year period is recommended. Additional consideration to test the 

interprofessional practice model in other medical home settings is likewise recommended.  

Expansion of diagnostic services in the medical home would alleviate the wait list for diagnostic 

evaluations at regional healthcare centers and lower the age at diagnosis to receive 

comprehensive services sooner. Additional recommendations include measurement of coping 

and adaptation of children and their families during the formal evaluation. The Resiliency Model 

of Family Stress, Adjustment, and Adaptation would provide an excellent framework to ground a 

mixed-methods longitudinal study.  

Conclusion 

 Implementation of the Autism Diagnostic Interview-Revised tool within the patient-

centered medical home demonstrated lower age at diagnosis, decreased time from referral to 

diagnosis, and more profitable billing codes as part of an interprofessional practice model to 
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diagnose autism spectrum disorder. The project measures demonstrate momentum towards the 

regional goal of lowering the age at ASD diagnosis to 30 months, and national goal of 47 percent 

of ASD evaluations initiated by age 36 months. Multidisciplinary collaboration in the medical 

home evidence potential to positively impact patient and family experiences by streamlining and 

expediting the diagnostic process. Additional testing to measure coping and adaptation is 

recommended to continue care of families striving to develop a new normal during and after 

diagnosis.  
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Appendix A 

Literature Table 

Reference Evidence 

Type, Level, 

and Quality 

Topic/Purpose Sample, 

Sample Size, 

Setting 

Observable 

Measures 

Data Analysis Findings that 

help answer 

EBP question 

Limitations 

Dawkins, T., Meyer, 

A. T., & Van 

Bourgondien, M. E.  

(2016).  The 

relationship between 

the childhood autism 

rating scale: second 

edition and clinical 

diagnosis utilizing the 

DSM-IV-TR and the 

DSM-5.  Journal of 

Autism and 

Developmental 

Disabilities, 46, 3361-

3368.  DOI: 

10.1007/s10803-016-

2860-z 

Research 

 

Quantitative 

 

Level III non-

experimental  

 

Quality Level B 

Examine diagnostic 

agreement between 

Childhood Autism 

Rating Scale 

(CARS2) with DSM-

V criteria for ASD, 

explore effectiveness 

of CARS2 for 

identifying 

individuals of all 

ages with ASD 

n = 183, age 1 to 

62 years, 78.6% 

male 

 

2012 to 2014 

 

Referred to one of 

five TEACCH 

Autism program 

centers in North 

Carolina for 

clinical evaluation 

of ASD 

In-person 

assessment using 

CARS2-ST or HF, 

majority also 

received ADOS-2, 

also used 

Psychoeducational 

Profile (PEP-3), or 

TEACCH 

Transitional 

Assessment Profile 

(TTAP) 

 

Psychologist rated 

DSM 4 and 5 

criteria for ASD  

Sensitivity .81 for 

DSM-IV and .84 

for DSM-V when 

compared to 

CARS2-ST, 

specificity 1.00 

for both 

 

Sensitivity of 1.0 

for both DSM 

with CARS2-HF, 

specificity of .83 

for DSM-IV and 

.71 for DSM-V 

Both versions of 

CARS2 

assessment 

appropriate for 

diagnosing ASD 

across the lifespan, 

ST version with 

high specificity, 

HF version with 

high sensitivity  

 

CARS2 should be 

used in 

combination with 

caregiver report 

and other 

diagnostic tools  

Mostly applicable 

for older children 

or those with 

higher cognitive 

scores 

 

Need larger 

sample size with 

more specific age 

ranges 

 

CARS2 ratings 

and DSM criteria 

not made 

independently  

 

Patients referred 

due to concerns 

for ASD yielding 

higher rates of 

diagnosis 
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Fox, E., Rhoads, C., 

Ward, T., Easley, E., 

& Bernier, R. A.  

(2018, May).  

Interdisciplinary team 

evaluation: An 

effective method for 

the diagnostic 

assessment of autism 

spectrum disorder.  

Journal of 

Developmental and 

Behavioral Pediatrics, 

39(4), 271-281. 

Research 

 

Quantitative 

 

Level II quasi-

experimental 

 

Quality Level A 

 

 

Multidisciplinary 

ASD diagnostic 

model to decrease 

billable time 

 

Followed American 

Academy of Child 

and Adolescent 

Psychology practice 

parameters  

n = 366, 157 for 

Inter-Team, no age 

cutoff or 

exclusions  

 

78% male, mean 

age 7.3 years 

 

Seattle Children’s 

Autism Center 

 

January to June 

2015 

“Inter-Team” 

performed 

diagnostic 

evaluation with 

two providers in 

one day, compared 

to Multi-MD and 

Multi-Psych 

groups on different 

days 

Diagnostic 

outcomes, provider 

satisfaction, 

follow-up care, 

reimbursement 

amount & billed 

time 

Chi squared 

analyses and 

logistic 

regressions to 

compare ASD 

diagnostic rates & 

follow-up care 

 

Paired sample t 

tests to evaluate 

provider 

satisfaction 

Analyses of 

covariances 

compare billed 

time & 

reimbursement 

90% diagnostic 

determination by 

Inter-Team 

 

Children with ASD 

diagnosed by Inter-

Team more likely 

to follow up  

 

Inter-Team 

generated 2 fewer 

billed hours and 

more hourly clinic 

income than Multi-

Psych team 

Lack of 

randomization in 

assignment to 

tracks due to 

clinic and billing 

procedures 

 

Future studies 

should examine 

wait times  

Gray, K. M., Tonge, 

B. J., & Sweeney, D. 

J.  (2008).  Using the 

autism diagnostic 

interview-revised and 

the autism diagnostic 

observation schedule 

with young children 

with developmental 

delays: Evaluating 

diagnostic validity.  

Journal of Autism and 

Developmental 

Disabilities, 38, 657-

667.  DOI: 

10.1007/s10803-007-

0432-y 

Research 

 

Quantitative 

 

Level II quasi-

experimental 

 

Quality Level B 

Evaluate validity of 

ADI-R and ADOS in 

young children due 

to lack of data with 

lower ages 

 

Compare ASD 

versus non-ASD 

consensus clinical 

diagnosis compared 

to both standardized 

tools  

Children less than 

6 years with 

referred for 

developmental 

concerns  

 

n = 209 ages 20 to 

55 months, 120 

diagnosed with 

Autism 

 

Southern and 

Western regions of 

Melbourne, 

Australia 

Assessment over 3 

sessions: ADI-R 

parent interview, 

direct assessment 

of child, feedback 

session with parent 

 

PsychoEducational 

Profile-Revised 

(PEP-R) for 

developmental age, 

Reynell 

Developmental 

Language Scales 

III (RDLS) for 

language ability, & 

Developmental 

Behavior Checklist 

for behavior and 

emotional 

problems  

Independent 

sample t-tests and 

one-way 

ANOVAs to 

examine 

diagnostic group 

differences 

 

Cohen’s kappa to 

evaluate 

instrument 

agreement with 

clinical diagnosis 

 

Compare tools 

with clinical 

diagnosis in terms 

of sensitivity, 

specificity, overall 

efficiency, 

predictive value 

Children with 

clinical diagnosis 

of Autism scored 

higher on ADI-R 

and ADOS than 

children without 

Autism diagnosis 

 

Results of this 

study more 

promising than 

prior studies—

moderate 

agreement between 

ADI-R and clinical 

diagnosis  

 

ADI-R and ADOS 

tools best used 

together 

Diagnostic 

criteria outdated 

with DSM-IV 

(still discuss PPD 

NOS) 

 

Those in 

consensus clinical 

diagnosis group 

not independent 

of ADI-R and 

ADOS 

information, 

although made 

blind to the total 

scores 
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Hine, J. F., 

Herrington, C. G., 

Rothman, A. M., 

Mace, R. L., Patterson, 

B. L. Carlson, K. L.,& 

Warren, Z. E.  (2018).  

Embedding autism 

spectrum disorder 

diagnosis within the 

medical home: 

Decreasing wait times 

through streamlined 

assessment.  Journal 

of Autism and 

Developmental 

Disorders, 48, 2846-

2853.  DOI: 

10.1077/s10803-018-

3548-3 

 

Research 

 

Quantitative  

 

Level III 

nonexperimental 

 

Retrospective 

cohort study 

 

Quality Level B 

streamlined model as 

a complementary 

avenue to diagnose 

ASD, embedded 

healthcare provider 

with ASD 

experience within 

primary care setting 

14 months 

 

general pediatrics 

clinic and faculty-

only clinic, both 

affiliated with a 

Southeast major 

university medical 

center, embedded a 

psychologist 

trained in ASD one 

day per week 

 

200 children at 

both clinics for 

behavioral 

concerns, 119 for 

ASD concerns 

 

78% male/22% 

female 

 

75-minute visit 

including: 

diagnostic 

interview, 

caregiver 

questionnaire 

(MCHAT), 

developmental 

screening, 

interactive 

measure (STAT), 

Child Autism 

Rating Scale 

(CARS), or DSM-

V checklist 

 provider 

diagnosed 56 

percent of the 119 

children referred 

for ASD concerns 

at the initial visit 

 

41% required 

follow up 

appointment  

average wait of 42 

days between the 

initial referral and 

first visit 

 

average of 55 days 

between referral 

and formal ASD 

diagnosis 

 

median age of 

formal ASD 

diagnosis utilizing 

this model was 

32.1 months 

Study only done 

at two clinics—

needs replication 

to better define 

provider training 

and 

characteristics 

 

Need improved 

mechanism of 

follow-up such as 

telemedicine 

Kim, S. H. & Lord, C.  

(2012a).  Combining 

information from 

multiple sources for 

the diagnosis of 

autism spectrum 

disorder for toddlers 

and young 

preschoolers from 12 

to 47 months.  Journal 

of Child Psychology 

and Psychiatry, 53(2), 

143-151.  DOI: 

10.1111/j.1469-

7610.2011.02458.x 

Research 

 

Quantitative  

 

Level II quasi-

experimental 

 

Quality Level A 

Examine combined 

use of ADOS and 

ADI-R using newly 

revised algorithms 

for children under 

age 4 

n = 604, mean age 

31.8 months 

 

435 with ASD 

(345 males), 113 

nonspectrum 

disorders, 47 

typical 

development 

 

Some of sample 

used to develop 

revised tool 

algorithms in other 

studies by same 

author 

 

University of 

Michigan Autism 

and 

Communication 

Disorders Center 

ADI-R and 

Vineland 

administered to 

each caregiver, 

same or different 

clinical 

psychologist 

administered 

ADOS and 

cognitive testing 

within a few days, 

IQ score 

determined by 

Mullen Scales of 

Early Learning or 

Differential Ability 

Scales 

Monitored inter-

rater reliability by 

scoring of two 

examiners or 

videotapes  

Compared 

sensitivity and 

specificity of best 

estimate clinical 

diagnosis with 

single and 

combined ADI-R 

and ADOS 

algorithms 

 

Correlation 

coefficients 

compared with 

Fisher’s Z 

transformations 

Calculated odds 

ratio for 

likelihood of 

receiving ASD 

diagnosis when 

classified by 

either tool 

Most satisfactory 

results when child 

met both ADI-R 

and ADOS criteria, 

independent and 

additive results 

Revised forms of 

ADI-R and ADOS 

for young children 

better administered 

concurrently for 

well-balanced 

sensitivity and 

specificity  

Time, cost, or 

expertise often 

limit use of both 

tools—may 

correlate 

positive/negative 

screening 

estimator 

Clinicians not 

blind to 

developmental 

history and 

caregiver’s 

descriptions prior 

to administering 

ADOS in some 

cases 

 

Limited 

generalizability 

due to inclusion 

of research 

participants 

 

Smaller sample 

size than previous 

studies and 

possible 

recruitment bias  
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Kim, S. H. & Lord, C.  

(2012b).  New autism 

diagnostic interview-

revised algorithms for 

toddlers and young 

preschoolers from 12 

to 47 months of age.  

Journal of Child 

Psychology and 

Psychiatry, 42, 82-93.  

DOI: 10.1007/s10803-

011-1213-1 

Research 

 

Quantitative  

 

Level II quasi-

experimental 

 

Quality Level A 

Propose diagnostic 

algorithm less 

dependent on age for 

toddlers and young 

children within ADI-

R tool, maximize 

sensitivity and 

specificity to best 

represent patterns of 

Autism symptoms  

n = 695 

participants & 829 

cases (repeat 

assessments)  

 

age 12 to 47 

months with 

mental age of at 

least 10 months, 

mean age 33 

months, majority 

males (535)  

 

Recruited from 

two projects at 

University of 

Michigan Autism 

and 

Communication 

Disorders Center 

and University of 

Chicago 

Developmental 

Disorders Clinic  

Three 

developmental 

cells defined by 

age and language 

level: phrase 

speech, single 

words, nonverbal 

 

Clinical 

psychologist or 

trainee 

administered ADI-

R, IQ cognitive 

testing occurred 

immediately 

before ADOS 

assessment during 

the same week as 

the ADI-R 

 

Consensus best 

estimate diagnosis 

performed 

independently  

 

 

Factor analysis 

and logistic 

regression, used 

all cases but ran 

with “unique 

cases” to avoid 

repeats with 

datasets 

 

Replicate 

sensitivity & 

specificity of 

previous 

algorithm, 

determine best 

items from 

standard or 

toddler modules, 

check prediction 

of diagnosis for 

each domain, 

correlate between 

domain totals and 

participant 

characteristics, 

compare new and 

previous 

algorithms  

New algorithms 

for younger 

children showed 

improved 

predictive validity 

with fewer items 

 

Ranges of concern 

provide clinicians 

with options for 

diagnostic 

classification 

 

Children do not 

need to display 

RRB to meet the 

cutoff for ASD 

with new 

algorithms 

Interpretation of 

data limited by 

three data groups 

since children 

will move 

between 

algorithms as 

they grow 

older—hard to 

measure change 

over time 

Koushik, N. S., Bacon, 

B., & Stancin, T.  

(2015).  An 

interprofessional care 

model for evaluating 

autism spectrum 

disorders (ASDs) 

among low-income 

children.  Clinical 

Practice in Pediatric 

Psychology, 3(2), 108-

119.  

 

Research 

 

Quantitative  

 

Level II quasi-

experimental  

 

Quality Level B 

Create 

interprofessional 

care model for 

assessment and 

diagnosis of ASD for 

children age 24 to 48 

months with low 

socioeconomic 

resources 

 

Increase access to 

ASD services and 

care coordination, 

timely diagnosis 

 

Large public 

academic health 

center in 

midwestern United 

States 

 

Collaborative 

clinic with 

departments of 

pediatrics, 

psychiatry, and 

physical medicine 

and rehabilitation 

 

Primarily 

Medicaid 

Series of 

coordinated 

appointments on 

different days 

 

PCP or parent 

initiates referral 

with failed 

MCHAT, social 

worker does intake 

triage, patient 

assigned to 

neurologist or 

developmental & 

behavioral 

pediatrician 

Data entered into 

Research 

Electronic Data 

Capture registry  

 

SPSS Version 

11.0 

 

Pre/post clinic 

data compared 

using Fisher’s 

exact tests for 

gender and 

insurance type, 

likelihood ratios 

for ethnicity and 

63% received ASD 

diagnosis  

 

Younger children 

evaluated by clinic 

than before—

reduce disparities 

and financial 

burden 

 

Less time to 

diagnosis (3 

months compared 

to 5)—faster 

process due to care 

coordination  

Lack of 

randomization—

may be another 

compounding 

variable that 

contributed to 

outcomes  

 

Use of electronic 

health record for 

preclinic 

information due 

to lack of 

documentation 
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Previously patients 

would be seen at 

multiple clinics for 

the same concerns 

delaying accurate 

diagnosis 

insurance 

population 

 

19 patients in 

control group (12 

month period prior 

to clinic opening) 

and 19 patients 

seen at the clinic 

 

Age 27 to 48 

months, 17 boys 

and 2 girls, varied 

ethnicities  

Formal evaluation 

with ADOS, 

Vineland Adaptive 

Behavior Scales, 

ADI-R. Return in 6 

to 12 months for 

reevaluation if 

diagnostic 

uncertainty 

 

Parents completed 

eight-item 

satisfaction 

questionnaire  

diagnostic 

category 

 

Independent 

samples t-tests 

compared time to 

diagnosis, number 

of providers seen, 

and number of no-

show appointment 

outcomes; and 

between-groups 

comparisons 

 

 

No significant data 

with number of 

medical providers 

seen  

Martinez, M., Thomas, 

K. C., Williams, C. S., 

Christian, R., Crais, 

E., Pretzel, R., & 

Hooper, S. R.  (2018, 

February).  Family 

experiences with the 

diagnosis of autism 

spectrum disorder: 

System barriers and 

facilitators of efficient 

diagnosis.  Journal of 

Autism and 

Developmental 

Disorders, 48, 2368-

2378.  DOI: 

10.1007/s10803-018-

3493-1 

 

Research 

 

Quantitative  

 

Level III non-

experimental  

 

Quality Level B 

Identify system 

barriers and 

strategies to reduce 

problems  

 

Outcome measures: 

delay in diagnosis, 

shifting diagnosis, 

previously told child 

did not have ASD 

 

System factors: prior 

screening, distance 

travelled, availability 

of mental health 

professional 

North Carolina—

state with strong 

ASD awareness 

and typical access 

to services, 

variation in 

resources and 

outcomes  

 

March 2014 to 

June 2015 

 

Inclusion criteria: 

child age 8 or 

younger with ASD 

diagnosis provided 

by a professional 

and confirmed by 

parent report  

 

n = 450 

Statewide survey 

to assess family 

experiences with 

ASD diagnosis  

 

Survey funded by 

HRSA state 

implementation 

grant 

 

40 questions about 

demographics, first 

concern, screening, 

diagnosis, entry 

into intervention, 

current needs for 

parents, impact on 

caregiving 

 

Pilot survey with 

17 families  

 

Andersen 

Behavioral Health 

Model 

Logit models 

examined 

association 

between efficient 

diagnosis and 

system factors 

controlling for 

child and family 

characteristics  

 

Chi-square tests 

identified 

characteristics of 

children and 

families 

associated with 

system factors 

 

SAS software 

version 9.4 (alpha 

of .1) 

Mean of 19 

months from first 

parent concern to 

ASD diagnosis, 

mean age of 38.8 

months for 

diagnosis, mean 

age of parental 

first concern was 

20.6 months  

 

Important to refer 

to EI services at 

time of concern 

regardless of 

presence of ASD 

diagnosis 

 

“More training for 

parents and 

providers has the 

potential to reduce 

delays and shifts in 

diagnosis…” 

Survey relied on 

parent report of 

ASD diagnosis, 

may lead to 

downward bias 

 

Online survey 

may have geared 

the survey to 

more educated 

and connected 

sample  
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Ventola, P. E., 

Kleinman, J., Pandey, 

J., Barton, M., Allen, 

S., Green, J.,…Fein, 

D.  (2006).  

Agreement among 

four diagnostic 

instruments for autism 

spectrum disorders in 

toddlers.  Journal of 

Autism and 

Developmental 

Disorders, 36, 839-

847.  DOI: 

10.1007/s10803-006-

0128-8 

Research 

 

Quantitative  

 

Level III non-

experimental  

 

Quality Level B 

Examine agreement 

between 4 diagnostic 

tools ADOS, ADI, 

CARS, and clinical 

judgement based on 

DSM-IV 

 

Calculate sensitivity, 

specificity, and 

positive predictive 

value of each 

instrument against 

DSM clinical 

judgement  

n = 45 children (37 

male and 8 female) 

who failed M-

CHAT, age 16 to 

30 months with 

mean age of 22 

months, 

participants part of 

larger screening 

study 

 

Psychology 

Services Clinic at 

University of 

Connecticut  

Doctoral student 

collected child 

measures (ADOS, 

MSEL) and 

licensed 

psychologist 

collected parents’ 

measures (ADI, 

Vineland Adaptive 

Behavior Scale), 

both examiners 

observed child 

with parents, both 

clinicians 

completed CARS 

Cohen’s kappa 

evaluated pair-

wise agreement 

among 

instruments 

 

Sensitivity, 

specificity, and 

positive predictive 

values calculated 

ADI-R instrument 

missed Autism 

diagnosis 

especially in the 

RRB domain, low 

sensitivity  

Diagnostic 

criteria based on 

outdated 

guidelines (DSM-

IV not most 

recent DSM-V), 

more updated 

versions now 

available of 

diagnostic 

instruments  

 

Lack of control 

group due to all 

children failing 

M-CHAT prior to 

the study  

 

Small sample size 
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Appendix B 

Project Algorithm 

          
            

          

 

 

 

↓ 

        

     

   

↓ 

                                       

 

  

     

     ↙        ↘

Autism Diagnostic Observation Schedule – Second Edition Assessment 

• Semi-structed assessment with specific standardized activities to elicit social 

interactions, communication, or behavioral traits characteristic to ASD 

• Conducted by interprofessional team at Richland Newhope 

• Information recorded by video and transferred to Akron Children’s Hospital 

Pediatrics Mansfield for review 

• Monthly in-person meetings with all team members to discuss diagnostic 

collaboration and patient outcomes 

 

 Unscripted Interview (UI) 

(usual care) 

• Informal unscripted interview by medical provider in a 

patient-centered medical home 

Outcome Measures: age at diagnosis (UI/A-D), time in months from 

first concern to diagnosis (UI/T-FC-D), time in months from 

referral to diagnosis (UI/T-R-D), billing code generated (UI/BC), 

time in minutes to conduct interview (UI/TI) 

Formal Interview (FI) using Autism Diagnostic Interview-Revised 

(practice change)  

• Extensive interview by experienced clinician, diagnostic 

algorithm codes responses to provide interpretable results 

Outcome Measures: age at diagnosis (FI/A-D), time in months from 

first concern to diagnosis (FI/T-FC-D), time in months from referral 

to diagnosis (FI/T-R-D), billing code generated (FI/BC), time in 

minutes to conduct interview (FI/TI) 

 

Parent or provider concern for Autism Spectrum Disorder (ASD) 

• Age when parent reports first having concern about their child’s 

development, or first documented developmental delay in the medical record 

Outcome Measure: Age of child in months at first concern (A-FC) 

Referral for diagnostic testing 

• Initiation of referral by medical provider for ASD 

diagnostic evaluation  

Outcome Measure: Time in months from initiation of referral 

(T-R) 
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Appendix C 

Data Tables 

Table E1 Demographic Information 

 Unscripted 

Interview 

 Formal 

Interview 

 

 n % n % 

Total  24  9  

Gender     

Male 19 79 7 78 

Female 5 21 2 22 

Age     

18-23 months 1 4   

24-29 months 2 8 4 45 

30-35 months 3 13 2 22 

36-41 months 8 33 2 22 

42-47 months 4 16   

48-59 months 3 13   

60-72 months 3 13 1 11 

Race/ethnicity     

African American 3 13 2 22 

Caucasian  21 87 7 78 

Language     

English 24 100 9 100 

Insurance Coverage     

Public 17 71 8 89 

Private  7 29 1 11 

 

Table E2 Project Outcome Measures 

 Unscripted 

Interview 

 Formal 

Interview 

 

 Mean Median Mean Median 

Age in months at 

diagnosis (A-D) 

42.9 40 34.1 30 

Time in months 

from first concern 

to diagnosis  

(T-FC-D) 

15.3 12 15.8 15 

Time in months 

from referral to 

diagnosis 

(T-R-D) 

4.6 4 3.4 4 
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Table E3 Comparison of Project to Regional and National Data 

 Project Regional National 

 Mean Mean Mean 

Age in months 

of diagnosis  

(A-D) 

34 32.5 46 

Time in months 

from referral to 

diagnosis 

(T-R-D) 

3.4  7-12 

Time in months 

from first 

concern to 

diagnosis 

(T-FC-D) 

15 12  

 

Table E4 Time in Minutes to Conduct Interview (TI) 

 Unscripted 

Interview 

Formal 

Interview 

 Frequency Frequency 

40-49  1 

50-59 8  

60-69 11 6 

70-79 5 2 

Mean 60 60 

 

Table E5 Billing Code (BC) and Revenue Generated 

  Unscripted 

Interview 

  Formal 

Interview 

  

Code wRVU Frequency Total 

wRVU 

Mean 

wRVU 

Frequency Total 

wRVU 

Mean 

wRVU 

99205 3.17 4 12.68     

99215 2.11 20 42.2     

99243 1.88    1 1.88  

99244 3.02    8 24.16  

    2.29   2.89 
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Table E6 Diagnosis Code 

 Unscripted 

Interview 

 Formal 

Interview 

 

 Frequency Percentage Frequency Percentage 

F84.0 9 38 5 56 

F98.9 3 13   

R29.818 2 8   

F88 1 4   

R62.50 2 8   

F80.2 3 13   

F80.1 2 8 1 11 

F80.9 1 4 2 22 

F40.10 1 4   

Q79.9   1 11 

 

Table E7 Referral or Evaluation Elsewhere 

 Unscripted 

Interview 

 Formal 

Interview 

 

 Frequency Percentage Frequency Percentage 

YES 6 25 2 22 

NO 18 75 7 78 

 


